N RDC NATURAL RESOURCES DEFENSE COUNCIL

THE EARTH'S BEST DEFENSE

13 March 2003

Zoninﬁ Commissioners
441 4" Street, N.W. — Suite 200
Washington D.C. 20001

Re: Case No. 02-42 (Text Amendment —Waterfront Open Space (W-0O) Zone District)
Dear Zoning Commissioners:

The following comments discuss the proposed District of Columbia zoning text amendment,
which would create a new Waterfront Open Space (“W-0") Zone District. The proposed
zoning classification would not be applied to any particular parcels at this time. Instead,
according to Part VIII of the October 18, 2002 memo to the D.C. Zoning Commission from
Andrew Altman, the W-O Zone District is intended to govern the development of federally
owned and National Park Service lands along the Anacostia and Potomac Rivers that are
sold, traded, or leased so that they could contain private enterprises. A properly-drafted
zoning amendment could help ensure that the use and development of these waterfront lands
does not degrade water quality.

The draft proposal is a significant improvement over the existing D.C. zoning classifications
that might be applied to such parcels. The Office of Planning should be applauded for taking
a more proactive approach toward guiding development on the District’s Waterfront.

There are, however, several ways in which NRDC suggests improvements to this proposal.
The W-O zone text amendment, for example, includes a long list of uses subject to special
exception—i.e., uses that could be permitted by the D.C. Board of Zoning Adjustment
(“BZA”) after review of a specific development proposal “where, in the judgment of the
Board, the special exceptions will be in harmony with the general purpose and intent of the
Zoning Regulations and Zoning Maps and will not tend to affect adversely, the use of
neighboring property in accordance with the Zoning Regulations and Zoning Map,” and
subject to special conditions required by the zoning ordinance. 11 D.C.M.R. § 3104.1.

Given the many special exceptions in the proposed text amendment, it cannot be assumed
that only “as-of-right” uses will be constructed in areas zoned W-O. Therefore, the specific
site plan standards contained in the proposed zoning amendment are critical. The W-O zone
amendment includes some size, lot occupancy, and impervious coverage restrictions on
development within the Zone, but NRDC recommends additional requirements—which
would apply to both as-of-right and special exception uses, unless a variance is granted—to
prevent the special exceptions from swallm%ﬁu D, thedisler
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NRDC realizes that no amount of regulatory language will ensure all waterfront development
is compatible with environmental goals; a City determined to allow a particular development
has fairly broad discretion to grant rezonings and waive specific site plan requirements.
Including clear, environmentally-sound site plan standards in the W-O Zone definition,
however, should encourage more appropriate development practices. Below we list some
site plan principles and standards that NRDC recommends the Zoning Commission consider.
Additionally, to facilitate consideration of low impact development (LID) techniques and
water quality impacts in the development review process we also identify additional
information that developers seeking special exceptions should be required to submit as part
of their applications.

1. Site Plan Standards

Even with the adoption of the W-O Zone, there will be waterfront development, so it is
critically important that waterfront development be consistent with water quality goals. This
section discusses two possible changes to the W-O Zone: (a) an increased riparian buffer
setback; and (b) an express requirement that LID practices be integrated into the design of
any buildings, structures, and uses.

a. Riparian Buffer Setback

Based on materials we have reviewed from other urban jurisdictions, the critical issue
appears to be the riparian buffer setback. Perhaps because of concerns that a complete bar on
development would trigger regulatory takings claims, some development is typically
allowed. Portland, Oregon, for example, uses an overlay zone for stream corridors that
restricts the area disturbed by development to some fraction of the amount allowed in the
underlying zone classification,' but Portland does not impose an absolute prohibition on
development on such parcels. Other urban areas use similar approaches to balance
development with environmental goals and to avoid regulatory takings challenges.

If every parcel along the D.C. waterfront were developed as a W-O Zone Special Exception
use, up to the maximum allowed size, the “Waterfront Open Space” area would not look very
much like open space; but so long as the development is properly designed and does not
encroach on an appropriate riparian buffer area, it should be possible to protect water quality.

The proposed text amendment’s 20-foot buffer, however, seems inadequate. We are
attaching a copy of Streamside Science and an Inventory of Significant Riparian and Wetland
Resources, an October 2001 publication from the Healthy Portland Streams Project of the
City of Portland, Oregon. Attachment A. The report surveys the literature on riparian
buffers (at 24-30) and concludes (at 40-41) that while site-specific analyses of buffer
distances is preferable,

' E.g., for parcels with a Storefront Commercial zoning classification within the overlay zone, the disturbed area
for development might be limited to half the area that would otherwise be allowed under that zoning
classification



[bjased on the literature reviewed in this report, we conclude
that a buffer of 100 to 300 feet is advisable, where feasible, to
support fish conservation efforts along the small streams in the
City of Portland. '

We do not know if the 20-foot buffer proposed in the W-O zone text amendment is supported
by site-level environmental research on the Anacostia and Potomac waterfronts; but that
seems unlikely since the proposed setback is a fixed number, independent of slope or soil
type. The table that appears at the end of this section recommends a 100- to 250-foot buffer,
depending on slope and soils conditions, based on the D.C. Department of Health’s
recommendations pertaining to the Urban Forest Preservation Act of 2002 (the “Tree Bill”)
and the literature reviewed in Streamside Science.

There are some potential downsides to increasing the size of the riparian buffer. First, to the
extent that the District hopes developers will voluntarily seek rezoning to the W-O zone
classification, increasing the required riparian buffer to 100-feet could discourage that from
happening. If those developers instead build under their existing zoning with no riparian
buffer at all, the limited environmental benefits of the 20-foot buffer could be lost.

Second, depending on the dimensions and configuration of the parcels that might be eligible
for W-O zoning, a 100-foot riparian buffer requirement might effectively preclude any
development on some properties, potentially triggering legal claims. While this concern
could be reduced by carefully monitoring subdivisions and drafting provisions to relax the
buffer for problem parcels (so long as LID and engineered systems for addressing stormwater
impacts are used), a 100- to 250-foot riparian buffer could be in some instances more
difficult to implement.

At this point, we do not know if either of these problems would be significant. It makes
sense to seek a riparian buffer setback that will provide real environmental benefits. NRDC
supports a wider setback than that which is put forth in the proposal.

b. Requiring the Use of LID (low impact development)

The proposed W-O zone text amendment already includes a requirement that “{bJuildings,
structures, and uses shall be located and designed to minimize adverse impacts on the river
and the riverbank areas.” This general requirement should be expanded to direct developers
to use the LID techniques recommended in the Department of Health’s Storm Water
Management Guidebook to the extent practicable.

Table 1. Recommended Changes o Proposed Text Amendment Site Plan Standards

Proposed Text Amendment Recommended Changes

Buildings and structures shall not occupy more | No change.
than 25% of the lot.

Impervious materials shall not cover more than | No change.
35% of the lot.

A setback from the normal high water mark “Slope” shall be defined as vertical rise in feet




Proposed Text Amendment

Recommended Changes

shall be provided of not less than 20 feet to any
building or structure, with the exception of a
wharf, pier, or houseboat.

divided by horizontal run in feet in the steepest 100
foot segment multiplied by 100%.

For parcels with adjacent Slopes of less than 15%,
within 200 feet of the stream/river bank, a setback
from the normal high water mark shall be provided
of not less than 100 feet to any building, structure,
or impervious paved area, with the exception of a
wharf, pier, or houseboat.

A Slope shall be considered moderately steep if it
meets or exceeds 15% but less than 25% slope
within 200 feet of the stream/river bank. Under
these conditions, a setback from the normal high
water mark shall be provided of not less than 125
feet to any building, structure, or impervious paved
area, with the exception of a wharf, pier, or
houseboat.

A Slope shall be considered steep if it meets or
exceeds 25% slope within 200 feet of the
stream/river bank. Under these conditions, a
setback from the normal high water mark shall be
provided of not less than 150 feet to any building,
structure, or impervious paved area, with the
exception of a wharf, pier, or houseboat.

Erodible soils are those soils classified as having a
severe hazard of erosion in the soil profile
descriptions of the Soil Survey of District of
Columbia (July, 1976), published by the Natural
Resources Conservation Service (formerly the Soil
Conservation Service).

Setbacks from streams, rivers, and wetlands
adjacent to erodible soils will be expanded to
include the area of the erodible soils up to a 100
foot maximum.

{Above Recommendations from District of Columbia, Department of
Health, Environmental Health Administration, Watershed Protection
Division.)

Riverbanks shall be left in or returned to a
natural state, with natural grades and the use of
appropriate native plant species.

No change.




Proposed Text Amendment Recommended Changes

Buildings, structures, and uses shall be located | Expand to include a requirement that to the extent
and designed to minimize adverse impacts on practicable, buildings, structures, and uses shall be
the river and the riverbank areas. designed and constructed using the Low Impact
Development techniques recommended by the
District of Columbia Department of Health’s
Storm Water Management Guidebook.

Height and floor area ratio limits. No change.

2. Information Requirements

To facilitate effective review of site plans submitted under the Waterfront Open Space Zone,
additional information should be provided by applicants seeking a special exception:

1. The boundaries of the 100-year floodplain.

2. Existing streams, wetlands, other water bodies, and general drainage patterns,
using an arrow to indicate the direction of major drainage flow.

3. An outline showing the distribution of existing vegetation, including trees, shrubs
and ground cover, with a list of most abundant species.

4. The outline of any existing disturbed area, including existing utility locations,
paved areas, streets, utilities, culverts, stormwater management systems, and
bridges.

5. A map showing the outline of the proposed permanent disturbed area, including
utility locations, paved areas, streets, utilities, culverts, stormwater management
systems, and bridges.

6. A grading plan showing proposed alteration of the ground at two foot vertical
contours in areas of slopes less than ten percent and at five foot vertical contours
in areas of slopes ten percent or greater.

7. A detailed description and site plan of stormwater management systems to be
used on the site, including retention, infiltration, detention, discharges, and
outfalls.

8. If the project is located entirely or partially within any identified floodplain,
provide all the necessary information in sufficient details and clarity to enable
government officials to determine if the project complies with DC Flood Hazard
Rules outlined in Title 20, DCMR, Chapter 31.

In conclusion, NRDC would like to emphasize that zoning regulations are valuable tools for
watershed management to mitigate the District’s stormwater runoff problems and the
severely impaired water quality of surrounding water bodies. NRDC believes this proposed




Waterfront Open Space Zone District is an important step for restoring the Anacostia River
and managing waterfront development with environmental protection in the District of
Columbia.

Thank you for the opportunity to comment on this important issue before the Zoning
Commission. Please feel free to contact me if you have any questions or comments.

Sincerely,

James W. Woodworth, Jr.
Urban Water Specialist
NRDC

Attachments



Creat ed by VWt eshed Frot ection Division

Steep Wooded Areas
Washington, DC

Key:

V¥ioded areas edrad ed from 999 Planimetrics

DataSaurces: 993 BHA-GIS, B99 CCTO-GES
SaurceScale 124,000

Envirament a Health Administration GIS
Covarrment of theDistrict of Golurbia
UM B27 Zme B, Qarke B66

Siepes caladat ed fran 893 30mOEM

/ Streets

_,/'\-\._',/ Streams
' Waterbodies

I Wooded Areas

Bl Wooded Areas on Slopes > 20%
[_] 1990 Ward Map

®

"r. z

6 Miles
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Setting a New Goal for Riparian Forest Buffers

As Presented to the Nutrient Sub Committee
January 22, 2003

- I. Process
II. Summary of Stakeholder Sessions
ITI. Technical Analysis
IV. Urban Ecosystem Restoration
V. Economic Analysis
VI. Proposed Goals
VII. Policy Recommendations
VIII. Next Steps

At the request of the Nutrient Sub Committee, the Forestry
Workgroup (FWG) of the Chesapeake Bay Program has taken the lead in the
Chesapeake 2000 commitment to, "By 2003, establish a new goal to expand
buffer mileage." The following summary includes 1) the proposed process to
determine a new goal, 2) the results of the first series of Stakeholder
sessions, and 3) the technical analysis that has been completed to date. It
represents work done by a committee over an eight-month period.



Draft

I. PROCESS FOR SETTING THE NEW GOAL

Instead of using a formal "Panel,” as was the case in adoption of the initial goal, the FWG is
relying on a technical analysis, feedback from two series of stakeholder sessions, and a review
of the policies recommended in the Riparian Buffer Panel Report, in order to set the new goal.
The report explores the potential for goal setting in two additional areas of concern that
were raised early in the process: 1) the need for additional focus on conservation and
maintenance of existing and restored buffers, and 2) the need to include a target for urban
areas.

Currently, a three-part proposal is being developed:

1. A revised numeric restoration goal for 2010 - This would include a range of mileage
options, while holding constant the deadline of 2010.

2. Context and Recommendations - The context includes findings from the policy
review and Stakeholder sessions. Recommendations are made regarding program
efficiency, targeting, funding needs, capacity to deliver, and renewed emphasis on
areas such as conservation of existing and restored buffers, and maintenance and
protection of restored buffers. These could take the form of new or updated Policy
Recommendations or new goals.

3. Possible new goals (Section IV).

The Forest Service is compiling information for a "5 Year Status Report” on the Chesapeake
Bay Program's Riparian Initiative. This status report will serve as a reference document for
the new goal setting process.

IT. SUMMARY OF INITTAL STAKEHOLDER SESSIONS

In conjunction with state forestry agencies, five stakeholder sessions were held to expose
initial concerns and opportunities for a new goal for Riparian Forest Buffers (RFB) in the
Chesapeake Bay watershed.
Riparian Forest Buffer Stakeholder Sessions, 2002:

> June 6, Pennsylvania Chesapeake Bay Advisory Council, Harrisburg, Pa

> June 24, Annapolis, Md

» June 27, Charlottesville, Va

» July 9, Hagerstown, Md

» July 15, Easton, Md
Attendees included the Pennsylvania Chesapeake Advisory Council (a diverse group of
resource professionals, developers, and agency personnel) NRCS, Chesapeake Bay Foundation,
FSA, state agency personnel, county forestry boards, city representatives, private
consultants, VaDOT, and extension agents.

3/13/03 2
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This summary is organized according to the questions posed at the Stakeholder Sessions.
The top responses to each of the questions are summarized.

1. What benefits do you receive personally, or through your agency or organization, by
the establishment of Riparian Forest Buffers?
Benefits of RFB were felt on many levels: environmentally, economically, and socially. Here
are the most often heard benefits:
e Water quality and wildlife habitats are improved.
e Incentive payments benefit landowners.
® There is economic benefit in the potential for timber harvest over time.
® The public is more aware of the ecological importance of riparian forest buffers,
and there is greater community involvement in restoration.

2. What impediments or opportunities do you see to converting riparian areas to forest

buffers?

Impediments:
® RFBs compete with established crops for available land.
® RFBs preclude or compete with development potential; trees obstruct views and
prohibit recreation.
¢ Landowners often lack resources to maintain the RFB. This lack of maintenance
seems to be due to any one of a number of factors: lack of money, will, or manpower:;
not knowing what to do; absence of maintenance training or programs; necessary
thinning of planted trees is not encouraged; and additional trees may not be available.
Newly planted trees require time-consuming and costly maintenance. The time and
expense of maintenance varies greatly according to the site, seedlings, and weather.
Much of the cost of maintenance is defrayed in the percentage of money provided to
the landowner through programs like CREP specifically for maintenance.

Opportunities:
® CREP, the vehicle by which riparian areas on agricultural land becomes an RFB, is
relatively new (about five years old in Maryland and 2 years old in Pennsylvania and
Virginia). There are improvements that could be made in CREP that would make it
more effective.
® RFB's have helped increase and open a dialogue between citizens, developers and
local officials and Bay advocates where previously none existed.
® The tax incentives for RFB plantings and conservation efforts have helped make
the CREP program very successful. An increase in incentives may boost restoration
efforts.

3. Since the Riparian Forest Buffer initiative began, less than 1% of the Bay's riparian

buffers have been restored. Do you think that we could increase the rate we restore

riparian forests, or do you think we should maintain the current rate of restoration

(assuming current level of services)?

The responses to this question ranged from increasing to decreasing the rate of restoration.
Primarily what we heard were:

3/13/03 3



Draft

] There is concern that the rate of implementation may slow because those
landowners who are most interested/active have already been reached (low-hanging
fruit argument).

. With the appropriate level (increased) of funding and technical assistance, the
rate of restoration could increase.

] Instead of increasing the rate, focus efforts, instead, on quality, conservation
and maintenance of existing buffers.

4 and 5. What new services would be necessary to increase the rate that riparian areas

are restored and help you or your organization be more involved?

Three types of resources were commonly mentioned:

® The need for more education/outreach programs targeted at landowners. Outreach
materials directed at landowners and local governments (including purpose of RFBs,
progress, success stories, how they can become involved, etc.) are especially needed.
Planners and implementers need to be part of the process/dialogue (Board of Supervisors,
local planners and politicians).
Additional funds and technical assistance for maintaining forest buffers.
Improved tracking of accomplishments and better reporting mechanisms.

e Information about where buffers currently exist and which watersheds are most in need.

6. Do you think that there needs to be more emphasis on the conservation and
maintenance of existing buffers?

There was solid agreement on the need to emphasize greater conservation and maintenance.
The focus of the new RFB goal could be on net gain of RFBs, Some felt that a focus on
conservation and maintenance should reduce the numeric goal to be set, while others felt that
enough separate groups and programs are involved and that the numeric goal should not be
less with a conservation and maintenance emphasis. Innovative programs could be developed
that encourage landowners to keep land forested (i.e., tax incentives). RFB easements, already
a goal in Maryland and Virginia, should be extended to Pennsylvania. The states or their
private land trust partners would hold these easements.

7. Do you think that a targeting approach should be used in restoring buffers? If so,
what criteria should be used?

Most everyone agreed that targeting should be done, and if the mechanisms can be developed,
it should be done at the local level. Also, targeting low-order, headwater and intermittent
streams would provide the greatest water quality benefits. Some felt that targeting would
take energy away from a higher restoration goal. If one area is targeted, there should be
assurance that environmental programs are adequately addressed in other areas.

3/13/03 4
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III. Technical Analysis-- Goal Setting Options

To derive a new mileage goal by 2010, three options are currently being evaluated: maximum
contribution to water quality, the current rate of restoration, and an environmental analysis.
These options can be taken wholly, in part, or combined. The range of mileage goals and the
accompanying policy recommendations will be selected after conducting an economic analysis
on each, and a policy analysis, to determine feasibility.

A.  Maximum Contribution to Water Quality

This option uses the model results for total riparian forest buffers projected as needed
to de-list the Bay by 2010 under the new Chesapeake Bay Water Quality Standards Use
Attainability Analysis. Anticipation is that this will be guided by Tier 3 of the analysis, which
is the highest feasible level of restoration. (Current estimates place this somewhere in the
neighborhood of 30-35,000 miles.).

B.  Current Rate of Restoration

This option assumes that the current level of effort would be held static until 2010. A
detailed analysis of this approach was conducted that included various iterations of the
status and trend of progress thus far. Based on the average annual accomplishment (as an
average of the last 3 years) or the 2002 accomplishment rate, a static rate of restoration
would yield between 7,700 to 10,400 miles by 2010.

An analysis of the continued trend (if the current rate of restoration is allowed to
continue accelerating, as opposed to keeping it static) would yield 14,000 miles by 2010.

C. Targeting High Priority Areas - Environmental Mapping Analysis

The 1996 Riparian Buffer Panel Report stated that the restored miles of forest buffer
would be targeted where they will be of greatest value to water quality and living resources.
However, it is difficult for targeting exercises to match actual delivery of buffer restoration
on-the-ground as most programs are offered on a willing landowner basis. The approach
however does provide two clear benefits. First, it provides a check on the numbers generated
using other analysis methods. Second, it could influence a more customized implementation of
Farm Bill and other incentive programs. Ideally, targeting is practiced locally.

Watersheds (11-digit HUC) that are highest in priority to receive riparian forest
buffers have been determined by compiling available data on 1) water quality, 2) aquatic
habitat, and 3) terrestrial habitat. In each case the assumption is that a number would be
generated that represents the restoration of unbuffered miles in the priority areas.

Water Quality Restoration Theme

High priority watersheds to restore based on water quality are determined by:

1. Current high nutrient or sediment loading based on Bay Program or Sparrow Model.

2. Watersheds that do not have a high degree of impervious surface (ability for buffers to
succeed in improving water quality).

3. Hydro geomorphic regions with greatest potential for buffer effectiveness.

3/13/03 5
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Aquatic Habitat Restoration Theme

Criteria for high priority aquatic habitat includes streams that:

1. Drain into near-shore areas that are identified as priorities for SAV and oyster
restoration

2. Are used by anadromous fish and spawning (dams removed or planned to remove).
3. Are source of or needed for rare aquatic species

Terrestrial Habitat Restoration Theme

This theme depicts where forest buffers are most needed to protect or restore important
terrestrial wildlife habitat corridors and biodiversity. This work has been done for Maryland
through the Greenprint Mapping Project. The Bay Program Resource Lands Assessment
identifies important hubs and corridors for the other States. This restoration theme
combines the following issues:

1. Create continuous corridors.

2. Link priority forest patches (hubs) using buffers.

3. Provide habitat for rare species.

4, Restore buffers in areas with high public use (greenways, water trails)

To determine representative number of miles that would restore high priority watersheds
based on the environmental analysis, the riparian forest buffer inventory will be overlaid with
the theme layer.

IV. Urban Ecosystems—Placing trees on the landscape where
they are most needed

Why a separate goal?:

On farmland, trees in the riparian area are well positioned to capture the flow of
water entering a stream. By contrast, urban riparian forests do not filter as much
runoff that is often delivered directly to stormwater systems instead. There is a
greater need and a greater opportunity to use the filtering capacity of trees
throughout an urban landscape to improve the health of the Bay watershed. For the
purposes of this document, urban is broadly interpreted as any land that is not rural.

Urban forests provide benefits to both the local community and the environment,
Forests, even individual trees, reduce greenhouse gases, decrease summer air
temperatures, while they mitigate stormwater issues and improve water quality.
Trees also increase property values, and provide an aesthetic draw to commercial
areas. Carbon and ozone sequestration, the ability of trees to clear pollutants from
the air, may soon earn local governments credits, a potential added source of revenue.

While nearly sixty percent of the Chesapeake watershed is forested, urban areas
both start with less forest cover, and lose more forested area to development.

3/13/03 6
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Studies show that impervious surfaces have increased by 20% over the past two
decades in urban areas. These are the very areas that would benefit most by tree
retention. With its emphasis on sound land use and promise to enhance funding for
locally-based programs that pursue restoration and protection projects, Chesapeake
2000 supports using trees throughout the urban setting, not only in buffers, asa
meaningful goal for municipalities. All local governments, municipal or county, are
encouraged to adopt a goal of tree cover.

Stormwater

Trees, rain gardens, and other vegetated areas reduce stormwater. Constructed
stormwater facilities are created to compensate for tree loss. These facilities are
expensive to build and maintain, and they often fail to protect the Bay from
poliutants.

The Stormwater Directive of the Chesapeake Bay Program encourages the
establishment of innovative demonstration projects that includes using vegetative
solutions to stormwater management problems.

Air Quality

Burning fossil fuels pumps pollutants into the atmosphere, and only a few urban areas
meet national clean air standards. Trees sequester many pollutants from the
atmosphere, including nitrogen dioxide (NO2), sulfur dioxide (502), ozone (03),
carbon monoxide (CO), and small particulate matter (<10 microns).

The USDA Forest Service developed a methodology to assess the air pollution removal
capacity of urban forests. Dave Nowak, Ph.D, researched the amount of pollution
being deposited in a given city and estimates the removal rate based on the area of
tree and/or forest canopy coverage in the area.

Air Quality benefits are reported both in pounds removed per year, as well as annual
dollar savings. For instance in Washington DC, 878,000 lbs of poliutants are removed
annually by trees; worth $2.1 million with respect to air pollution.

Energy Conservation

Well-placed trees cool urban neighborhoods in the summer, saving money on energy
costs and related water usage and air pollution. The energy conservation benefits
from direct shading on residences can be calculated. A city such as Washington DC,
saves in excess of $1 million annually because of tree shading.

In addition, many Chesapeake Bay towns and cities are TreeCityUSA cities
(www.TreeCityUSA.org). To receive this designation, there must be an official tree
Board or Department, 2) a tree care ordinance, 3) a community forestry program with
an annual budget of at least $2 per capita, and 4) observe Arbor Day.

STRATEGY

Local Governments
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An important strategy for urban areas is to educate county and city government
officials in designing zoning ordinances for undeveloped areas within their jurisdiction.
This was recommended in the 1996 Riparian Buffer Initiative, and still holds true now.

Urban Tree Planting .

While the ultimate goal is to have mature tree cover, a continuous crop of newly
planted trees will help attain that. Planting trees is ideal for sustained, active citizen
involvement. By having urban volunteers restore trees, multiple Chesapeake 2000
commitments can be met (e.g., personal involvement, minority and multi-cultural
education; and the commitments under Community Engagement in addition to habitat
restoration). If well maintained, an average newly planted hardwood would yield a tree
cover of xx sq ft within xx years. Currently the average life of an urban tree is
considered to be 7 years, but this can be changed with proper planning and
maintenance.

A Goal of Tree Cover

The canopy is the overhead, "umbrella” portion of a tree or forest, and what is
referred to when speaking of tree cover. Canopy tree cover is desirable for the
physical and biological environment because it intercepts precipitation, aids water
infiltration, provides cooling shade, improves air quality, and is visually appealing.
Larger, mature trees form the best canopies and contribute the most cover. A canopy
goal can be sustained by conserving existing trees and planting new trees over time.

In the Bay watershed, Maryland has adopted a 40 percent tree cover goal for its
urban areas. This establishes a benchmark for more locally targeted urban goals
within or outside of Maryland. More rural areas should adopt tree cover goals
between 50-70%, or a specified additional amount (e.g., 10%) to what currently exists.
Local urban/community forestry programs can assess the existing forest cover.

Steps to A Healthy Urban Watershed

1. Establish a tree board and a tree recognition program for the local jurisdiction.

2. Involve neighborhoods. Educate them about their watershed.

3. Plan to inventory existing tree cover. GIS and satellite technology is available
for tree cover inventories. This will help in maintenance and replanting efforts
as well as identifying priority tree planting sites. Look for opportunities to plant
trees.

4. Develop zoning and regulations to conserve existing trees and forests. Plan to
protect trees and forests in newly acquired parcels of land.

5. Plant more trees. Support tree planting programs with maintenance plans to

ensure survival and growth of the tree.

Establish reliable sources of funding for urban forest programs.

Develop forest management plans for identifiable tracts of land such as schools

and corporations.

8. Adopt a tree canopy cover goal.

No
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V. Economic Analysis (Not Completed)

The cost of establishing and planting riparian forest buffers to date has been high. The cost
of the tree seedling ($0.50-1.00/ea) and even the tree shelter ($5.00/ea) is small compared
to the cost of staff time spent in technical assistance and administration of programs,
especially the Conservation Reserve Enhancement Program (CREP). In CREP, the landowner
also receives rental payments. In one analysis, Maryland spent...

3/13/03 9
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VI. Proposed New Goals

1. Restore xxxxx miles of riparian forest buffers along streams and
shorelines in the Chesapeake Bay watershed by 2010. A range of
alternatives from 7,700 to 33,000 miles is currently being considered.

2. Maintain newly established buffers to assure a well-stocked stand (planted
or naturally regenerated) after 3 years.

3. Long term Goal for RFB
Maintain a minimum of sixty-five percent (per Schuler) of the Chesapeake
Bay streamside and shoreline in forest buffers. (Sixty-five percent of
199,000 streamside/shoreline miles is 129,350 miles.)

4. Forest Buffer Conservation Goals
a) Permanently protect twenty-five percent of all riparian forest buffers
established since 1997 through conservation easements or other
mechanisms.
b) Ensure that the restoration and conservation of riparian forests are a
high priority within State and Federal forest, farmland, and open space
programs.

5. Urban Goals
a) Plant trees

e By 2010, successfully establish 1,000,000 new trees in urban areas
to maximize the tree canopy cover (a 40% or more tree cover goal).

e  Catalogue existing opportunities of places to plant trees, and create
other opportunities.

b) Adopt locally-set tree canopy cover goals for 30 jurisdictions

By 2007, work with at least 10 local jurisdictions and communities in each
state to complete an assessment of urban forests, adopt a tree canopy goal
and plan to attain it, and implement measures necessary to maximize tree
canopy cover (an increase of at least 10% or a 40% goal).

e Inselecting jurisdictions, look for innovative approaches to funding
and executing the three phases of this goal (assessment, plan, and
implementation).

e Choose jurisdictions with the potential for knowledge transfer
(program staff exchange) and demonstration capability.

3/13/03 10
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c) Establish tree programs within jurisdictions
Increase by 30% the number of towns and cities that are enrolled in tree
recognition programs, similar to TreeCityUSA, that do at least the
following things:

e Implement a Community Forestry Program with an annual budget

o Establish a Tree Board or Department

e Adopt a tree protection and care ordinance.

d) Integrate vegetative solutions (e.g., trees, rain gardens, green roofs,

other Low Impact Design innovations) into state and local stormwater
management programs.

3/13/03 11
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VII. Policy Recommendations

Five policy recommendations were adopted by the Executive Council as part of the 1996
Riparian Buffer Panel Report. Since then steps taken by states, federal, and local government
as well as newly enacted laws and programs have enabled the accomplishment of many of those
recommendations. The most notable example is the Conservation Reserve Enhancement
Program (CREP).

Since the 1996, all five policy recommendations were acted upon by each state, to various
degrees. An evaluation of those recommendations is being conducted. Despite significant
advancement in riparian forest buffer policy, most of the recommendations that were
asserted in the 1996 Panel Report are still valid and require continued attention by the
Jjurisdictions.

1. Enhance Program Coordination and Accountability (this includes the need for more
support to the states for outreach and technology assistance)

Promote Private Sector Involvement

Enhance Incentives

Support Research, Monitoring, and Technology Transfer

Promote Education and Information

ok wp

New policies such as the following two are also being recommended:

» Create New Incentive Programs. States work through State Technical teams and with
USDA to update and streamline CREP and other programs.

Higher incentives to use trees instead of grass in buffers.

Higher incentives for trees <100’ to streams rather than >100’' from streams.

Higher incentives for forest buffers on headwater streams over other streams.

Customize incentives to be greater in priority watersheds while still maintaining

wide availability.

e. Emphasize the importance of maintenance by providing more up-front technical
assistance and education, including information on how to minimize spread of
invasive plants.

oo oo

> Strengthen Conservation Commitments

a. Expand benefits to landowner to retain riparian areas in forests. Promote
working land easements for riparian forest buffers. Explore options such as
long-term lease, up-front money for lease, etc.

b. Support permanent sources of state funding to establish easements on riparian
forest buffers.

c. Promote role of land trusts in riparian forest buffer easements by developing
closer working relationships with them.

d. Educate existing RFB landowners using demonstration sites.

e. Encourage land preservation through preferential tax assessments along stream
corridor. Work with groups such as Rural Legacy, state land trust organizations,
efc.

3/13/03 12
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VIII. Next Steps

> Refine process, proposed goals and policy by incorporating comments on proposal
from NSC, CBP

» Complete environmental mapping analysis
» Complete economic analysis
» Finalize Recommendations

> Plan, execute, and incorporate feedback from the second series of Stakeholder
feedback sessions in Spring 2003

> Pending approval by NSC, meet with IC and PSC to review
progress/recommendations

> If the EC meeting is in June, 2003, instead of Fall, decide whether we should

accelerate our timeline to have a proposal ready by that date and look at
alternatives for not doing so

3/13/03 13
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Healthy Portland Streams — Introduction

Portland embraces its natural environment—the rivers and streams that run
through our neighborhoods, the parks and open spaces where we meet for fun or
relaxation, and the fish and wildlife that live in our midst. It’s all part of what
makes our city special.

But as the region grows and develops, we cannot take our natural heritage for

granted. If we treasure our clean water, clear air, forests and wildlife, we must
protect them. Our community—Portland and the region—is responding to the

challenge.

The Healthy Portland Streams project is just one piece of the comprehensive River
Renaissance, but it’s an important one. Under Healthy Portland Streams, we will
work to protect and restore our important urban waterways, such as Johnson
Creek, Tryon Creek, Fanno Creek, Balch Creek, and the Columbia Slough. That
means not only a hard look at the water in the streambeds, but also at the stream
banks, the streamside vegetation, and the areas around the stream that
occasionally flood.

Through Healthy Portland Streams, we are evaluating and recommending
solutions—regulations and voluntary efforts—to help protect and restore our
streams and their surroundings, to ensure clean water, prevent erosion, manage
floods and the natural spaces, for wildlife, fish and people to enjoy. We want to spur
discussion of the issues, and the solutions.

Healthy Portland Streams aims to develop solutions that are:

Up-to-date and based on the latest science;
Flexible, allowing a variety of possible solutions;
Fair to all involved;

Understandable, feasible, and enforceable; and
Effective in protecting and restoring our streams.

Environmental overlay zoning is an effective conservation tool that has been in
place in the City since 1989. Part of the Portland Zoning Code, the environmental
overlay zones help protect and conserve the quality of the environment near
streams, rivers, and other natural resources by managing urban development and
re-development in these areas. The Healthy Portland Streams project will update
environmental overlay zoning to ensure that zoning reflects current conditions and
needs. While it is important to make sure regulations are up-to-date, non-
regulatory approaches must also be explored. A variety of City programs contribute
toward the protection and restoration of streamside areas, but additional public
and private efforts are needed. The Healthy Portland Streams report is the
beginning of a larger public discussion about how we should manage streams
within Portland.

Your Participation is Encouraged

This project is a work-in-progress. There area many difficult issues to be discussed and

resolved. At this time, only draft recommendations have been developed to facilitate public
discussion. While some recommendations are provided in these reports, there may be other
approaches to consider. The City of Portland is searching for the best possible solutions. We

encourage you to participate in these discussions.
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Organization of the Healthy Portland Streams Discussion Draft

The Healthy Portland Streams Discussion Draft is organized into two sections:
analysis and strategies. Within each section there are several reports, each under
separate cover. The chart on the following page is a listing of the reports included
in each section.

Analysis
The analysis section, along with a number of related appendices, presents
background information and a decision-making framework. These sections include:

e A discussion of the supporting science related to streamside resources;
¢ An inventory of significant areas that contribute to stream health;
e A description of the kind of land uses found within the City of Portland; and

» A description of the economic, social, environmental, and energy issues that
inform this decision-making process.

Strategies

The strategies sections of the report describe the possible actions that the City
could take to improve environmental conditions along Portland streams. There are
several types of strategies presented in these sections, including adoption of new
policies, new environmental zoning provisions, and new non-regulatory approaches.
These strategies are presented to spur public discussion. Not all of the strategies
will be implemented. Based on public discussion, project staff will recommend that
the City pursue some of the strategies.

e Comprehensive Plan Goals, Policies, and Objectives provide a coordinated set of
guidelines for decision making to guide the future growth and development of
the City. The comprehensive Plan guides how and where major public
investments are made, how City agencies plan for the future, and how land is
used in the future.

e The Portland Zoning Code is one tool that implements the Comprehensive Plan.
This report includes suggested changes to the Portland Zoning Map and Zoning
Code.

¢ The goals of this project are broad, and cannot be achieved through a strategy
that focuses only on the Zoning Code. Other tools must also be explored. This
report presents several non-regulatory actions. Several actions are presented for
public discussion, including public acquisition of land, revised tax policies to
encourage conservation of resource lands, and education programs. Some of
these tools may be pursued if there is sufficient public support. This discussion
draft provides the basis for a broader public discussion of these actions.

page 2 Discussion Draft, October 2001



Analysis: Streamside Science and Inventory %

Streamside Science and Invantory of Signlﬁcant R|parian and
‘Wetland Resources

» Scientific Framework and Literature Revlew
e  Applying the Science - Inventory Maps

« Watershed Information '

° SFlB-SpQCIﬁC Resource Information

Economic, Social, Environmental, ami Enargy {ESEE) Factors ;

° Idantiﬁcation and Descnpﬁon of Urban Land Usas

*  Analysis of Land Use Impacts on Idenﬁﬁed Resources

e General Economic, Somat Environmenta! and Energy (ESEE)
. Analysis _ : -

e Site-Specific ESEE Analysns

Comprehensive Plan Amendments
« Amendments to City Goals, Polrctas and Objectwes

Volur_itary Conservation Actions

Land Acquisition

~Tax Policies
Incentives :
Stewardship and Education
Resources '

® 8 o 6 o

Zoning Code Amendments

e Amendments to the text of the Poriland Zoning Code
« Commentary pages providing background and issue clarification

Zoning Map Amendments

e Quarter-section maps showing suggested amendments to the
environmental overlay zoning boundaries

Appendices
Background and Process

Information on Special Status Species

Wildlife Habitat Assessment (WHA) Methodology
Oregon Department of Fish and Wildlife (ODFW) Surveys
Independent Science Review Panel (ISRP) Discussion
Citizen Review Committee (CRC) Discussion

Economic Factors

Policy and Regulatory Framework

Glossary

e & & &5 & & 8 0 9 B

Vegetated Riparian Corridors — Visual Survey of Existing Conditions

you are here

Discussion Draft, October 2001

page 3



HEALTHY PORTLAND STREAMS

PROJECT STEPS

The Healthy Portland Streams project is using a four-step process to develop ways
to protect and restore our important urban waterways. Steps one and two are
complete and this discussion draft represents the beginning of step three.

Step One: Develop an inventory of resources and analyze conflicts between
protection and development of those resources.

The first step involved identification of the location, quantity, and quality of
streamside natural resources. This step started with a review of the existing
inventory that was done to meet State Land Use Planning Goal 5 and proceeded to
identification of additional resources that are important for healthy riparian areas.
Step one involved the use of a scientific framework for evaluating the significance of
the identified resources based on their functional values (the benefits they provide).
An independent panel of scientists reviewed the methodology that the city used for
resource evaluation, and a citizen review committee reviewed both the methodology
and the inventory of streamside resources. In addition, six open houses provided
an opportunity for the public to learn about and comment on the inventory. The
comments contributed to the accuracy and completeness of the draft inventory.
The result of this inventory is proposed amendments to the city’s existing Goal 5
resource inventory.

After the inventory was complete, an analysis of the economic, social,
environmental, and energy impacts of protecting or developing the resource was
conducted. The analysis included identification of land uses that conflict with the
natural function of resources and an examination of the impacts of limiting,
prohibiting, or allowing the use. The analysis was conducted on a general citywide
level and on a resource-by-resource basis.

Step Two: Develop regulatory and voluntary actions to protect and restore
resources.

The second step identified the various actions that can be employed to limit
conflicting uses and achieve streamside protection goals. Step two identified
programs and activities already in place to protect natural resources, and identified
other actions that could achieve resource protection. The actions explored include
both regulatory and voluntary efforts. The result of step two is proposed
amendments to the City’s environmental zoning code and zoning maps, and a list of
voluntary approaches to streamside restoration and conservation.

Step Three: Present the results of step one and two to the public for
evaluation.

Release of the Healthy Portland Streams Discussion Draft represents the beginning
of the third step. The reports that make up the discussion draft contain all of the
information regarding the results of steps one and two: the inventory of resources,
analysis of conflicting uses, and development of voluntary and regulatory actions.
The bulk of step three will involve public discussion and evaluation of the proposed
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actions. The result of step three will be a refined proposal that can proceed to step
four.

Step Four: Make recommendations of Planning Commission and City Council.

Based on the results of steps one, two, and three, the Planning Bureau will make
recommendations to the Portland Planning Commission and City Council. The
recommendations will include changes to the City’s environmental zone mapping
and environmental zone regulations and will improve streamside health. The
recommendations will also include improving or adding voluntary actions that can
result in streamside restoration or conservation. The Planning Commission and
City Council will hold public hearings on the recommendations and the City
Council will make the final decision.

Discussion Draft, October 2001 page 5
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Chapter 1
Streamside Science —
A Literature Review

The biological needs of salmon and trout
The riparian area - definitions

Riparian functions

Bibliography
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Purpose of the Literature Review

This chapter summarizes recent scientific literature and studies relevant to
management of streamside land. In particular this chapter describes the
relationship between salmon conservation, habitat requirements, and land use
along small urban streams.

This chapter is also closely related to state, regional, and federal requirements:

State of Oregon Land Use Goals

One purpose of this review is to provide the scientific basis to update the City’s
state-acknowledged “Inventory of Significant Natural Resources” ——to incorporate
resources that are significant for salmon conservation and protection of other
wildlife habitat along streams. Oregon land use laws require the City of Portland to
identify the significant natural resources within its jurisdictional boundaries (State
Goal 5 and related administrative rules - OAR 660-023). This chapter presents
scientific information necessary to identify the significant natural resources.
Particular attention is paid to those resources that have not already been protected
under existing programs (the environmental overlay zoning program, for example).

Metro

At the regional level, Metro has identified regional requirements to protect water
quality resource areas along streams (Metro Title 3), and is in the process of
completing a regional inventory and analysis of riparian (streamside) natural
resources for the purpose of fish and wildlife protection. Much of the scientific
information presented in this chapter has also been cited by Metro as they develop
a regional strategy to protect riparian corridors. This chapter serves to present and
analyze information cited by Metro in a context more specific to Portland streams
and the existing environmental zoning program. Readers particularly interested in
the scientific basis for riparian protection may wish to read Metro’s report as well.

Federal Endangered Species Act (ESA)

For purposes of meeting Federal ESA requirements, the City must have an accurate
assessment of baseline habitat conditions. Understanding the existing condition of
natural resources is critical if the City is to evaluate its salmon conservation efforts.
Federal resource agency policies and court interpretations of the Endangered
Species Act also emphasize the importance of documenting existing conditions.
Specific details on fish presence and habitat conditions are found in the inventory
section of this report. This chapter includes general information that forms the
scientific foundation necessary to understand the habitat requirements of salmon
and trout.

As a permitting agency, the City is responsible under the ESA for ensuring that its
permitting decisions do not harm listed species. The ESA definition of “harm”
includes adverse modification of habitat. In order to make informed permitting
decisions in the future, the City must have a clear understanding of existing
(paseline) habitat conditions and the supporting science that describes the function
of that habitat.

Discussion Draft, October 2001 page 7



HEALTHY PORTLAND STREAMS

Biological Needs of Salmon and Trout

Salmon and trout species require specific

environmental conditions to survive. Stream Conditions that Affect

Salmon and Trout Survival

Because salmon are anadromous (they
migrate between the ocean and
freshwater environments), the timing of
these environmental conditions is also
important. Some species include several
sub-populations that migrate and spawn
at different times of the year. An
excellent source of basic information on
the listed salmon species is a series of
species profiles published by the U.S.
Fish and Wildlife Service (cited below).
Those profiles summarize the biological
needs of each species, and constitute the
primary source material for this section.
Readers interested in more detailed
citations (original studies) documenting

Water temperature

Type of material in the stream bed
(substrate)

Amount of dissolved oxygen in the
water

Water flow characteristics
Amount of suspended sediment in
the water

Amount of clean water

Amount of shelter and cover
available in the stream channel
Availability of preferred food
sources

these parameters should refer to sources cited in the USFWS profiles.

Temperature

Salmon and trout species generally require cold water. In general, high
temperatures lead to increased disease and mortality, changes in metabolic rates,

increased presence of warm water species that compete with or prey upon salmon
and trout, and decreased spawning (Johnson and Ryba 1992). Temperatures above
73° to 79° F (23° to 26° C) are lethal for many species (Pauley et al. 1986; Pauley et
al. 1988; Pauley et al. 1989; Beauchamp et al. 1983; Hickman and Raleigh 1982;
Laufle et al. 1986). Cutthroat trout appear to tolerate the highest temperatures.
According to Pauley et al. (1989), cutthroat can withstand short periods in
temperatures as high as 79° F (26° C) provided there is significant nighttime
cooling. Preferred salmon and trout spawning, incubation, and rearing
temperatures generally range between 39° and 63° F (4°C and 17°C) (Pauley et al.
1986; Pauley et al. 1988; Pauley et al. 1989; Beauchamp et al. 1983; Hickman and
Raleigh 1986; Laufle et al. 1986).

Temperatures can be influenced by a number of factors, including air temperature,
the presence of cold water springs, groundwater interaction, stormwater runoff,
canopy cover, solar heating, and channel width-to-depth ratios. The extent to
which direct sunlight affects stream temperatures is related to the presence or
absence of streamside vegetation and is discussed in more detail later in this report.

Substrate

Salmon and trout species spawn by excavating nests (redds) into the bottom of a
stream, depositing their eggs into the gravel and cobbles. The availability and size
of materials at the bottom of the stream can impact viability of salmon and trout
populations. Although the preferred size varies between species, salmon and trout
generally prefer gravel between 0.5 to 4 inches (1.3 and 10.2 cm) in diameter for
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spawning (Pauley et al. 1988; Pauley et al, 1989; Beauchamp et al. 1983; Raleigh
et al. 1986; Laufle et al. 1986). Gravel size also affects invertebrate organisms
living in the stream, which affects food supply available to fish. According to
Pauley et al. (1986), invertebrate food supplies are optimal if substrate is a mix of
gravel and rubble sized materials.

Dissolved Oxygen

The concentration of dissolved oxygen in the water is also important. Low
concentrations of dissolved oxygen can adversely impact salmon and trout
populations by affecting the ability to swim, and causing distress during rearing.
Dissolved oxygen levels in the spaces between spawning gravel is particularly
important as eggs develop (Pauley et al. 1986). Salmon and trout generally avoid
areas where dissolved oxygen is below 4.5 mg/1 (Pauley et al. 1989; Beauchamp et
al. 1983). Some level of impairment has been noted among steelhead when levels
are below 6.0 mg/l (Pauley et al. 1986). Supersaturation (too much oxygen) can
also be a problem (Pauley et al. 1986), although this generally occurs only below
dams and man-made structures.

Low levels of dissolved oxygen can result when bacteria and/or nitrogen levels in a
stream reach are elevated. Warmer temperatures compound oxygen depletion
because the warmer temperatures create an environment favorable to bacteria
growth. Excess bacteria often result from warm stream temperatures, aquatic
plants, and agricultural or urban runoff associated with fertilizers. All of these
conditions lead to increased nitrogen levels in the stream reach that creates algal
blooms resulting in reduced dissolved oxygen levels. In addition, low oxygen levels
can also be the result of higher temperatures. Dissolved oxygen levels decrease as
water temperatures increase.

Sediment

Salmon and trout species prefer clear water, with low concentrations of suspended
sediments. Several authors note that fish prefer sediment concentrations of less
than 25 mg/l. Levels above 4000 mg/l may stop upstream migration {(Pauley et al.
1986; Pauley et al. 1988; Pauley et al. 1989; Buechamp et al. 1983; Laufle et al.
1986). Excessive silt and sand deposits will also interfere with emergence of fry
from spawning gravels (Pauley et al. 1986) and abrade and clog the gills of fish.

High levels of sediment can cause reduced feeding, destruction of food supplies,
decreased growth rates. Cutthroat trout adults stopped feeding at turbidities above
35 ppm (Pauley et al. 1989). In continuous clay turbidities of 50 nephelometric
turbidity units (NTUs) salmon and trout grow less well than those in clear water
(Pauley et al. 1986, citing Sigler et al. 1984).

Water Velocity and Flow

Salmon and trout require streams with a variety of flow conditions. Flow volumes
and velocities vary in natural stream channels. Salmon and trout streams often
have a series of deep pools, mixed with areas of faster or shallower water. These
flow and velocity conditions create habitat used during different life history stages.
Different salmon and trout species also use slightly different niches, and are often
found in different parts of a stream.
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Excessive flow velocities may prevent upstream migration or “flush” fish species
from a stream system. The maximum velocity that still allows for upstream
migration of adult steelhead is 7.8 ft/s (Pauley et al. 1986). Excessive flow velocities
also have been documented to scour redds, creating channel bed instability, filling
pools and displacing large wood jams. (Orsborn and Ralph 1994). On the other
hand, streams with extremely low water velocity may not have suitable spawning
gravel. According to Pauley et al. 1986 (citing Reisner and Bjornn 1979), minimum
flow velocity is a significant factor affecting embryo development within spawning
gravel because velocity impacts the amount of oxygen available and the rate at
which metabolic waste products are removed.

Insufficient water depth can block upstream migration. Depth also impacts food
availability by affecting the growth of aquatic invertebrate organisms that fish eat
(Pauley et al. 1986). According to Pauley (citing Hooper 1973] the best depth for
invertebrate food production is between 6-36 inches (15 and 91 cm) deep. Several
reports refer to optimal spawning depths between 12-47 inches (30 and 120 cm)
(Pauley et al. 1989; Pauley et al. 1988; Laufle et al. 1986). Cutthroat can spawn in
as little as 4-6 inches (10 to 15 cm) of water (Pauley et al. 1989). Pauley et al. 1986
cites 7 inches (18 cm) as the minimum depth needed for upstream steelhead
migration. Water depth must also be sufficient to keep eggs submerged. Reisner
and Bjornn (1979) identified optimal stream flow characteristics for salmon
production as:

e a water depth of 1.5-2 ft over riffles

¢ riffle/pool ratio of near 1:1

e depth so that 60 percent of the riffle area is covered with water
¢ riffles with velocities of 12 to 18 in/s

¢ pools with velocity of 3.5-9 in/s

s availability of in-stream and over-story cover
(Pauley et al. 1986)

Shelter and Cover

Salmon and trout depend on specific physical features of the stream channel to
rest, feed, spawn, and find cover from predators. Morgan and Hinojosa (1999)
discuss winter habitat requirements of salmon species. When over-wintering in
fresh water, fish may use different habitat types found in the watershed that
provides a diversity of hydraulic and vegetative conditions. Different species and
age classes within the same species seek these different conditions in order to find
refuge from flow and temperature changes, more favorabie habitat and avoid
competition for resources. Important stream features that provide cover include:
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e Structural shelter (overhanging vegetation and banks, large wood, root wads,
debris jams, and large and small rocks);

e Variations in water flow and velocity (deep pools, surface turbulence, slack water
areas, and beaver ponds); and

e Off-channel habitat (ponds, channel braids, backwaters, side channels, near-to-
channel wetlands, smaller slow-water tributaries, distributary sloughs).(Morgan
and Hinojosa 1999; Sedell et al. 1988; Sedell et al. 1990; Beechie and Sibley
1997; Spence et al. 1996; Reisner and Bjornn 1979; Raleigh et al. 1986;
Hickman and Raleigh 1982).

Food Supplies

Salmon and trout are primarily carnivorous, relying on invertebrates such as
insects and crustaceans for sustenance as juveniles and adding small fish to their
diet as they mature. During the life stages spent instream salmon consume a wide
variety of organisms but insects are their primary prey (Hunter 1991; Beauchamp
et al. 1983; Pauley et al. 1986). Both aquatic and terrestrial invertebrates can be
part of their diet. During the summer, an estimated 40-50 percent of the juvenile
salmon diet is composed of terrestrial invertebrates. However, when terrestrial
invertebrates are unavailable fish rely on aquatic species (Johnson and Ryba 1992).
In headwater steams and other areas where rearing habitat occurs, riparian areas
often provide habitat and organic materials that support invertebrate populations
(Pollock and Kennard 1998; Gregory et al. 1991; Hachmoller et al. 1991) and
increase invertebrate diversity (Erman et al. 1977; Hachmoller et al. 1991). A more
in depth discussion follows in the section on riparian functions.

What is the Riparian Area?

In general terms, the term “riparian” refers to the
environment adjacent to streams and rivers.
Functionally, riparian areas are described as “three-
dimensional zones of direct interaction between
terrestrial and aquatic ecosystems (Gregory et al.
1991).” The riparian area includes the stream channel
between low and high water and extends outward
from high water to the limits of flooding (and
influenced by elevated water tables) and upward into
the canopy of streamside vegetation (Kauffman et al.
2001;Naiman and Décamps 1997) (see Figure 1). The
aquatic-terrestrial interactions in riparian areas
include biological, chemical, and physical processes
(Beschta and Kauffman 2000). Gregory et al.(1991)
defines this area to include:

Riparian Areas

... are the environment adjacent
to streams and rivers.

...include the stream channel
between low and high water

...extend outward from high
water to the limits of flooding
(and influenced by elevated
water tables)

...extend upward into the canopy
of streamside vegetation

Discussion Draft, October 2001 page 11



HEALTHY PORTLAND STREAMS

e The area along a stream subject to flooding, where there is direct contact
between water and the surrounding landscape and where the physical
landscape and geology is shaped by the processes of streamflow;

e The zone of vegetation (including the tree canopy) surrounding the stream that
is influenced or supported by stream hydrology and the geology; and

e The zone of influence for key ecological interactions between uplands and
aquatic ecosystems (the extent of the zone of influence may vary according to the
specific interactions — a topic discussed in greater detail in the remainder of this
report).

Riparian Functions

The term “ function” is used throughout this report. This term is generally used to
refer to ecological functions and is defined as the ecological values or benefits
provided by the resource. Benefits can be physical, biological, chemical, or a
combination of these. Most natural resources have many functional values.

Figure 1
A riparian area
illustrating: A) the
wetted channel; B)
subsurface and
hyporheic zone; C)
floodplain; and D) A
riparian vegetation.

Riparian areas provide a range of functions; they are areas of diverse composition,
size, and structure. That diversity is a result of interactions between four natural
ecosystem characteristics: 1) soils/geomorphology, 2) hydrology, 3) biota, and 4)
climate-microclimate (Kauffman et al. 2001). Human activities are also an
influence in many riparian environments.

The interactions of the above characteristics influence the type and extent of
function provided by the riparian zone. Though this report uses separate categories
to describe riparian functions, it is important to remember that all of these
functions are connected, each influencing the other. Riparian functions, as
organized for this report, are as follows: organic inputs (food web), channel
dynamics and morphology, water quality, water quantity, micro-climate, and
wildlife habitat.
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Riparian Functions

As organized for this report,

Organic Inputs-the Food Web S5 d J :
riparian functions include:

Riparian vegetation influences adjacent i
aquatic systems by providing important ® Organic inputs (food web)
components of the food web (Hachmoller et * Channel dynamics and al.
1991; FEMAT 1993). The food web begins as morphology

solar energy is converted to food by plants. A | " Water quality
variety of organisms consume living and - Wflter quantity
dead plant material produced from that * Microclimate

=  Wildlife habitat

energy, and these organisms are in turn
consumed by larger and larger organisms. At
each stage of the food web a transfer of

energy from one organism to the next occurs.

RIPARIAN AREAS PROVIDE
NATURAL ORGANIC INPUTS
TO THE STREAM
ECOSYSTEM

Riparian vegetation contributes up to an estimated 99 percent of the energy in
aquatic food webs (Cummins 1974, citing Fisher and Likens 1973). Natural organic
material from riparian plants, known as litterfall, also provides food resources for
aquatic organisms (Gregory et al. 1991), and plays a significant role in the structure
of aquatic communities. Litterfall, such as leaves, twigs, bark, and needles, can fall
to the ground or directly into the stream providing an important food source for
insects and other invertebrates (Cummins 1974; Gregory et al. 1991). In turn,
aquatic and terrestrial insects are an important food source for fish, including
juvenile salmon. Terrestrial insects are known to comprise up to 50 percent of
juvenile salmon diets in summer months (Johnson and Ryba 1992 citing Hynes
1970).

Riparian communities are strongly influenced by disturbance. Upland disturbances
such as fire and windthrow (FEMAT 1993) and river processes such as flooding
affect the riparian zone, creating structurally and compositionally diverse stands of
vegetation (Gregory et al. 1991). The diversity created from natural disturbance
provides more opportunities for food, nutrients, cover, and nesting for fish and
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wildlife (Gregory et al. 1991). These disturbance processes are often events that
provide large wood to the riparian area, contributing to a fully functioning riparian
ecosystem.

Vegetative structure and composition also influence riparian functions. The age,
extent, and type of trees in the riparian area influence canopy cover shading.
Thicker, mature canopies provide more shade, and conifers create shade
throughout the year. In contrast, a thin stand of young deciduous trees would
provide less shade. It is important that a variety of vegetation communities of
different ages are present in a riparian ecosystem to create microhabitats and
refugia as well as a diversity of plant species. This diversity also provides a variety
of nutrient inputs at different times of the year.

Channel Dynamics and Morphology

Many stream channels are dynamic. Water velocities and levels fluctuate over time,
submerging and exposing the riparian areas and the floodplain (Swanson et al.
1982). In unconstrained valley bottoms, meanders can shift slowly downstream or
across the floodplain as erosion wears at stream banks, or can suddenly migrate
when a flood cuts a new channel that captures the bulk of a stream’s flow. This
stream and floodplain connection is important for maintaining a healthy watershed
(FEMAT 1993). Such processes help create a variety of habitats in the floodplain
and maintain channel complexity. Flooding allows for the interchange of organic
material and nutrients in the form of wood, leaf litter, and invertebrates. Seasonal
flooding is one influence on the establishment (Spence et al. 1996) and composition
of riparian vegetation (Swanson et al. 1982; Dykaar and Wigington 1998) and can
control the biotic communities inhabiting the floodplain. Many species found in the
riparian area are specifically adapted to the water level fluctuations. In turn, the
composition of riparian vegetation affects the structure and complexity of the
stream channel. Floodplain vegetation reduces velocities, redirects flow, and in
some cases facilitates the creation of side-channels (Junk et al. 1989). Flooding
allows for the creation of off-channel habitat that increases the diversity of
hydraulic and vegetative conditions for juvenile salmon and other aquatic life. If
meandering is prevented by channelization or other development, the benefits of
flooding to habitat creation, maintenance of channel complexity, and similar
functions are greatly diminished or lost.

The area within which a stream can travel is called a meander corridor, and its
natural limits are set by geological controls and flow characteristics of the river.
Geologic controls include bedrock outcrops, valley walls, alluvial terraces, or similar
features that tend to resist channel migration. Where a stream flows unconstrained
by valley walls or bedrock patterns, the meander corridor may reasonably be
defined by the limits of identifiable historic meanders, by the location of alluvial
terraces, or by the outlines of the 100-year floodplain (Skidmore et al. 1999). In an
urbanizing area, human development — such as bridges, buildings, dams or dikes —
can dramatically alter the meander corridor.

Off-channel habitat, or side channels, differ from main-channel habitat in that they
can be isolated from the main channel during periods of low flow (Brown and
Hartman 1988). Many researchers have documented the use of off-channel winter
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habitats by juvenile salmon (Peterson 1980 [for coho}; Cederholm and Scarlett
1982; Peterson and Reid 1984 [for coho]; Scarlett and Cederholm 1984 [for coho]).
Juvenile salmon and trout may use off channel habitat as a refuge from adverse
conditions, such as high flow events and large volumes of suspended sediment.
Such habitats may also provide juvenile salmon with alternatives to rearing in the
main channel. The availability of these habitats can reduce the effects of single
catastrophic events such as debris torrents, or conditions such as high water
temperatures and the presence of pollutants by ensuring that at least a proportion
of the juvenile population survives.

Riparian vegetation plays a strong role in channel migration and morphology. The
root systems of riparian vegetation influence the formation of stream banks and
gravel bars, and the development and maintenance of undercut banks that provide
fish habitat (FEMAT 1993; May et al. 1997; Sedell et al. 1988). Vegetation
immediately adjacent to the stream channel is considered most important in
maintaining bank integrity. Roots of riparian vegetation bind soil particles together,
making streams less susceptible to erosion. Because of the variations in root
morphology between conifers, deciduous trees, shrubs, and herbs, vegetative
diversity results in optimal bank stabilization (Spence et al. 1996).

Large wood entering the stream channel from adjacent riparian areas also
influences channel dynamics by diverting flow, creating channel roughness, and
stabilizing banks (FEMAT 1993; May et al. 1997; Gregory et al. 1991; Sedell et al.
1988). Large wood is defined as logs measuring greater than 4 inches (10 cm) in
diameter (Beechie and Sibley 1997; Van Sickel and Gregory 1990; Ralph et al.
1994) and greater than 5 feet (1.5m) in length (Van Sickel and Gregory 1990). The
riparian forest is the source of most instream wood (Van Sickle and Gregory 1990),
which enters stream channels through a variety of means (Spence et al. 1996).
Though small wood, such as branches and twigs, plays a role in creating and
maintaining pool habitats, large wood including logs, rootwads, and debris jams, is
considered a key component for maintaining salmon and trout habitat (May et al.
1997; Spence et al. 1996) and habitat diversity (May et al. 1997; Hicks et al. 1991).

Large trees play a key role in forming the structural elements of streams and
serving to retain small debris that would otherwise be transported downstream
during high flow events. Large wood is correlated with the formation and
maintenance of side channels, pools and low velocity areas (May et al. 1997; Bilby
and Ward 1989; Beechie and Sibley 1997; Sedell et al. 1988). Pools formed by large
wood provide habitat for fish and act as depositories for sediment and particulate
organic material

(Sedell et al. 1988). Accumulation of large wood can change channel position
resulting in new channels that are cut as water circumvents debris (Swanson et al.
1982). After disturbance events such as floods, fires, and landslides, large wood
also accelerates stream channel restabilization and helps maintain aquatic habitat
(Sedell et al. 1988). Pools, riffles, and side channels are important in maintaining
fish and wildlife and provide a “suite of habitats...that we consider to be refugia”
(Sedell et al. 1990). Refugia are locations that support organisms with reduced or
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limited habitat range (FEMAT 1993). Refugia contribute to species diversity and can
encourage recolonization following disturbance (Spence et al. 1990).

LARGE WOOD PLAYS AN
IMPORTANT ROLE, AFFECTING
CHANNEL MORPHOLOGY.

POOLS FORMED BY LARGE
WOOD PROVIDE HABITAT FOR .
AQUATIC ANIMALS.

Water Quality

The roots, wood, and soils in the riparian area contribute to maintaining water
quality (FEMAT 1993). Roots and wood help prevent sediments from entering the
stream by moderating the erosive power of floodwaters and holding soils in place
(Budd et al.1987). The degree to which a riparian system can perform this function
varies depending on vegetation species composition, the degree to which a stream is
channelized or decoupled from the floodplain, and other site characteristics (Spence
et al. 1996). Riparian vegetation acts as a barrier that reduces sediment and debris
transport (Swanson et al. 1982: Gregory et al. 1991), slows surface flows, and
encourages infiltration (Budd et al. 1987; Knutson and Naef 1997). Riparian areas
also serve to filter (from groundwater and surface flows) sediments (FEMAT 1993),
pollutants (Knutson and Naef 1997), metals, and excess nutrients (Castelle et al.
1994). Riparian vegetation absorbs and stores nutrients and other dissolved
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materials as they are transported through the riparian zone (Spence et al. 1996). In
addition, water quality is influenced by the chemical transformation of nutrients in
the stream due to interactions with gravels (Ferald et al. 2000) and in the riparian
area.

RIPARIAN AREAS HELP
MAINTAIN WATER QUALITY.

Water Quantity: Stream flow, sources, and storage

Water is a finite resource; only a limited amount exists and no new water can be
created. It is in constant motion around the planet, moving from the atmosphere to
the earth and oceans and back into the atmosphere in a process known as the
water cycle (or hydrologic cycle). This complex water circulation system influences
the amount, and timing, of water reaching a stream.

In a watershed, a variety of characteristics, such as climate, topography, geology,
geomorphology, and vegetation, all interact to determine the amount of water
flowing in a stream (Spence et al 1996). In riparian areas, and throughout a
watershed, water can be stored and transported in the atmosphere, vegetation,
stream channel, floodplain, soil, and in shallow or deep groundwater aquifers.
Riparian areas are "the most sensitive zones of most watersheds, and require
particular attention; they also produce the greatest return in terms of healthy
watershed conditions for each management expenditure (Black 1990, 286)." This
section focuses on the some of the riparian features and functions that are a critical
part of this storage and transport system.

Riparian plants intercept, store, and transpire water. Water stored in the
atmosphere can be intercepted by vegetation, or other structures. The leaves,
needles, and branches in the canopy and on the ground, can block precipitation
and prevent it from reaching the ground, or slow its progress reducing the impact of
rainfall (Black 1990). Although this captured moisture may not contribute to the
soil moisture or the groundwater table, it can reduce the amount of moisture taken
out of the soil by a plant by reducing transpiration rates.
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Some riparian plants can collect atmospheric moisture with their leaves and
needles. In areas where advective moist air is common, a process known as fog drip
provides a water source. Under the right conditions fog drip can add several inches
a year to the soil moisture (Black 1990). Fog drip not only serves as a water source,
but it also reduces the amount of water lost to transpiration.

The quantity and type of riparian vegetation influences the amount of interception,
storage, and collection. Dense coniferous forests have greater interception and
storage capacity than sparse coniferous forests, deciduous forests, shrublands, or
grasslands (Spence et al. 1996). Old growth coniferous forests can add substantial
moisture through fog drip compared to sparsely vegetated areas (Black 1990).
Under dense forest canopy evaporation from wetted soil occurs slowly because of
low temperature, shading, high humidity, and low wind speeds (Spence et al. 1996).
Interception can also decrease the amount of water reaching the soil and ultimately
the stream. In areas with dense overlapping canopies and thick litter up to 1" of
rain may need to fall before any moisture reaches the soil (Black 1990).

The two primary factors influencing a flow regime are the percent of impervious
area and the rate at which water is transmitted across the land and into the stream
(Leopold 1968). Quantity, quality, and timing of surface and subsurface flow are
influenced by runoff (Naiman et al. 1992). Volume of runoff is related to soil type,
slope, and vegetative cover (Leopold 1968).The roots, stems, and fallen leaves and
branches of riparian vegetation act to slow runoff, and in some cases prevent runoff
from reaching the stream by encouraging infiltration.

Soil type influences permeability which also influences the amount of runoff. The
pore space in the soil serves as a reservoir. The larger the pore spaces the greater
the soil's ability to hold water and the lower the amount of runoff. Soil texture, the
size of the soil particles, also influences the rate at which water moves downward
through the soil. This downward movement is known as percolation. Soils with
higher percolation rates also have less surface runoff. Organic materials in the soil
serve to maintain permeability and porosity (Black 1990). Riparian areas that have
soil high in organic matter will have low surface runoff and high storage capacity .

Soils can store water in a variety of ways. Puddles on the surface of the soil are a
form of storage, known as depression storage. Detention storage is the water stored
in the pores of the soil not under tension. This water drains from the soils relatively
rapidly and usually flows out of the soil within 24 hours (Black 1990). Storage of
water in soil pores that is under tension is known at retention storage. This water
is the water used by plants for transpiration and growth. Relative humidity
influences transpiration rates, (Black 1990) therefore the higher relative humidity
present in riparian areas indicates that transpiration rates, and the amount of
water uptake occurring in vegetation would be lower, thereby allowing water to be
held in storage in the soil for longer than in an area with lower humidity.

Water flowing from detention storage is known as subsurface runoff. If it flows to a
stream or river via groundwater reservoir it is known as base flow. Water stored in
shallow aquifers is a source of streamflow. Winter precipitation that recharges local
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groundwater aquifers is important element of streamflow levels (Naiman et al.

1992). Floodplains provide groundwater recharge, storage, and discharge that, in
turn, provide benefits to the riparian and aquatic ecosystems by enhancing base
flows, and improving water quality through filtration (Metro 1997) Streams are often
classified in relationship to their streamflow characteristics. Streams that flow
throughout the year in response to both base flow and stormflow are classified as
perennial or permanent. In contrast, ephemeral streams flow only in response to
storm flow. Intermittent streams flow in response to groundwater flow, rising as the
water table rises

Water can also be stored in the river channel and during high flow levels in the
floodplain. Overbank flooding provides recharge of groundwater and wetlands
(Naiman et al. 1992). In natural river systems floodplains provide for temporary
storage of floodwater, resulting in decreases in downstream flood peaks (Leopold
1968).

Floodplains function to provide flood storage, thus reducing flood velocities, flood
peaks, and wind and wave impacts (Metro 1997).

Microclimate

Diverse vegetation structure and composition in the riparian zone can create
diverse microclimates, different heights in tree canopy, and off-channel areas that
provide fish and wildlife habitat.

Riparian vegetation influences the microclimate of both the riparian area and
stream environment. Depending on the cover, riparian zones will vary in impacting
soil moisture and temperature, air temperature, water temperature, wind speed,
and relative humidity (FEMAT 1993). In headwater streams, Olson et al (2000)
found distinct microclimate differences in the near-stream environment compared
with conditions in the upstream environment. Riparian areas have greater relative
humidity and cooler near-stream temperatures (Olson et al. 2000). The extent of
influence of riparian vegetation on these microclimate elements varies depending
upon the age, composition, and density of vegetation (Gregory et al. 1991; FEMAT
1993; orientation to the summer sun, and topography (Barton et al. 1985).

Riparian vegetation influences the amount of heat and light that enters the riparian
area by absorbing, reflecting, and filtering solar radiation (Gregory et al. 1991). The
resulting shade helps maintain stream water temperatures (Castelle et al. 1994;
Budd et al. 1987;). Canopy removal increases air temperatures and the amount of
direct sunlight reaching the stream, which results in increases in stream
temperature (Brown and Krygier 1970). Increased stream temperature can
negatively alter the productivity and activity of aquatic organisms and increase
disease and mortality in some fish species (Pauley et al. 1986).
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RIPARIAN AREAS CREATE
DIVERSE MICROCLIMATES,
INFLUENCING TEMPERATURE,
HUMIDITY, AND WIND.

Wildlife Habitat

Riparian areas provide connectivity to habitat across the landscape that is
beneficial for both fish and wildlife. Kauffman et al. (2001) states that riparian areas
are important to fish and wildlife for a number of reasons. Intact riparian areas:

e have a high diversity of vegetation species and structure;

e often have unique vegetation assemblages relative to the upland area;
e exhibit high edge to area ratios because of their linear nature;

e influence the environment-microclimate, chemistry, structure;

e provide corridors and migration routes; and

e provide habitat features necessary for the survival of many species-, water,
forage, nesting and breeding habitat, resting areas, and cover (Kauffman et al.
2001).

FEMAT (1993) reports that most vertebrates regularly use the riparian zone for
some part of their activity and that the zone also provides wet micro-sites, seeps,
and springs that are important for maintaining arthropods, mollusks, bryophytes,
vascular plants and riparian-associated amphibians. Riparian vegetation is also
known to influence benthic communities (Erman et al. 1977), birds and mammals
(Castelle et al. 1994; Kauffman et al. 2001), and herpetofauna (Kauffman et al
2001). Budd et al. (1987) claims that “there is no other habitat type upon which
wildlife is more dependent” (Budd et al. 1987, 590). This statement is supported by
Kauffman et al. (2001) who report that although riparian zones only cover an
estimated one to two percent of the landscape, fifty-three percent (319 out of 593) of
wildlife species that occur in Oregon and Washington use these areas.
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RIPARIAN AREAS ARE
IMPORTANT TO VARIETY
OF WILDLIFE.

Riparian areas play an important role in linking intact channel-adjacent, upstream,
and upslope habitat that promote species movement, recolonization and quality
habitat (Frissell et al. 1992). Wildlife corridors serve two primary functions; first
they allow periodic movement between habitat types and second they offer
permanent immigration and emigration pathways. As a result, corridors will help
provide gene flow between individuals and increase recolonization (Meffe et al.
1997). However, corridors also allow for the movement of disease and exotic species.

Riparian Management

Riparian Buffers "Buffgr" I?Efined:
The term "buffer" has a variety of meanings in | When used in this report, the
relation to natural resources. Used generally, a term "buffer” refers to an area

buffer is an area adjacent to a resource that where human activities are
preserves or protects the resource and its regulated (either minimized or
environmental functions. In the context of prohibited) to protect specific
land use management, buffers are often used environmental functions and

to describe: values of a resource.

e Setbacks that are used to prohibit new development or resource exploitation
within a set distance of the stream; and

e Regulated areas along the stream, where special standards or review processes
are used to affect development design and resource exploitation.

The term “vegetated corridor” is also used in some literature, referring to the goal of
maintaining and restoring a corridor or natural vegetation along streams. In urban
areas buffer management must include consideration of human impact on the
resource. Therefore, when used in this report, the term "buffer” refers to an area
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where human activities are regulated (either minimized or prohibited) to protect
specific environmental functions and values of a resource.

Characteristics Affecting Buffer Width

The most common criteria for determining the buffer size include: the value
provided by the protected resource, intensity of adjacent land use, specific
functions proposed for protection, general management goals, and riparian and
watershed characteristics (Castelle et al. 1994; Spence et al. 1996; Johnson and
Ryba 1992; Todd 2000). The riparian and watershed characteristics that influence
the buffer’s effectiveness in providing desired functions need to be considered in
determining buffer size and include width, floodplain connectivity, corridor
connectivity, and vegetation composition. These characteristics are discussed in
more detail below.

Site Potential Tree Height
One standard commonly used to measure the direct influence of riparian vegetation
on the stream corridor is the potential height of the dominant tree species at a site,
also known as “site potential tree height” (SPTH). This standard was developed in
the context of forest land management. In that context, it serves to communicate a
generalized riparian standard in terms familiar to foresters (i.e. tree height). In an
urban context, the term “site potential tree height” may be confusing, particularly in
areas where there are few large trees. Keep in mind that this term is meant to
communicate a general ecological standard that allows for multiple functions, not
just those directly attributed to trees. Many of the fundamental ecological
principles that guide the interaction between

land and water are still at work in an urban Site Potential Tree Height

setting (nutrient flows, geologic processes, In an urban context, the term “site

food chains, the hydrologic cycle, etc.). It is potential tree height” may be

these principles that form the basis of any confusing, particularly in areas

generalized riparian buffer recommendation. where there are few large trees.
Keep in mind that this term is meant

Tree height is an important indicator of the to communicate a general ecological

potential contribution of wood and the extent standard that allows for multiple

of shading in riparian areas (NMFS 1999a; functions, not just those directly

FEMAT 1993). Large wood is not only a key attributed to trees.

element in maintaining habitat diversity (May

et al. 1997; Swanson et al. 1982), but riparian

areas considered large enough to protect large wood are likely to protect other
riparian functions (Ruckleshaus et al. 1999). According to the National Research
Council (NRC), “the direct influence of riparian vegetation on streams declines with
increasing distance from the channel and with the height of the dominant tree
species” (NRC 1996). Since tall trees potentially contribute organic material (large
wood, small wood, and litterfall) and provide shade at greater distances from the
stream than small trees (NRC 1996), using site potential tree height as a measure of
appropriate riparian buffer width considers the significant contributions of large
wood to all functions and the linkages to the aquatic biota. The correlation between
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tree height, distance from the stream, input of organic matter, and shading makes
reference to site potential tree height preferable to arbitrary distances for
determining riparian buffer widths (FEMAT 1993; Kauffman 2001).

Site-potential tree height is generally defined as the average maximum height of the
tallest dominant trees at maturity (FEMAT 1993). Site-potential tree height is ideally
based on forest-specific analysis (FEMAT 1993), however, several studies generalize
SPTH for northwest forests. Some of these studies are summarized below (Table 1.
The range of recommendations likely reflects differences in site conditions,
dominant vegetation, and management objectives. The reader should also note that
Table 1 is included primarily to demonstrates the broad range of SPTH
interpretation. This table reflects SPTH based on forest values, and not necessarily
urban areas. For the Portland area, SPTH would be based on Douglas Fir
(Psuedotsuga menziesii), black cottonwood (Populus trichocarpa), big-leaf maple
(Acer macrophyllum), and red alder (Alnus rubra) (Kauffman 2000) and should be
based on research relating to those tree species. '

Table 1. Selected literature references generalizing SPTH in Western Oregon
Source SPTH . ~ Geographic Context

FEMAT 1993 Forests west of Cascades (excepting
Siuslaw National Forest)

Spence et al. 1996 100-170 feet Western Oregon Forests

NMFS 1999a 175 feet Metro region

Pollock and Kennard 1998 105-250 feet Forests west of Cascades

Riparian Habitat Connectivity

The linear distance and spatial area of a riparian area should be considered in
determining appropriate buffer width (Johnson and Ryba 1992; Fischer et al. 2000).
The loss of habitat connectivity or fragmentation into smaller isolated “islands”
surrounded by development has been shown to significantly impact the diversity of
plants and wildlife (Sauer 1998; Malanson 1993; Perry 1994). Fragmentation affects
wildlife by preventing or decreasing species movement and recolonization (Meffe et
al. 1997). Continuous intact riparian areas provide better habitat and seasonal
migration routes for fish and wildlife (Fischer et al. 2000; FEMAT 1993), and are
more effective at moderating stream temperatures and reducing non-point source
pollution (Fischer et al. 2000). Fragmentation affects plant distribution by affecting
the spread of seeds, and by increasing the impact of the “edge effect.” The edge
effect refers to the different environmental conditions that occur at the edge of a
forest (for example, additional light reaches the forest floor at the edge). Castelle et
al. (1994) state, “edge effect theory proposes that species numbers of both plants
and animals increase at edges, due to overlap in adjacent habitats and the creation
of unique edge-habitat niches.”

In natural environments, isolated or very narrow edge habitat riparian areas will
not support the same plants and animals that would occur in a larger more
contiguous riparian forest. Moyle and Yoshiyama (1994) warn that species that are
successful in edge habitats are usually good invaders also known as invasive
species. Moyle and Yoshiyama (1994} recommend that in order to minimize the
problems associated with edge effect, wide terrestrial buffer zones should be left (or

Discussion Draft, October 2001 page 23



HEALTHY PORTLAND STREAMS

created if necessary) around aquatic reserves that will help generate a natural flow
regime. Restored riparian habitat connectivity, is important not only to salmon
trout survival, but also to maintaining the viability of other wildlife populations that
are dependent on a healthy riparian environment.

Floodplain Connectivity

Another natural characteristic used to delineate riparian buffers is the floodplain.
References to flooding and stream hydrology are commonly included in definitions
of “riparian”. Flooding directly or indirectly influences many if not all riparian
functions. Modifications to stream channels will change the ecological character of
both the river and its floodplain (Heiler et al. 1995). Seasonal flooding is important
for regulating the exchange of materials, energy, and organisms between the
aquatic and riparian ecosystems. It is also critical to the productivity of the
organisms in those ecosystems (Sparks et al. 1990). In order to maintain the
ecological integrity of riparian ecosystems, it is important to include the active
channel migration area and the annual floodplain as a part of the riparian buffer
(May and Horner 2000).

Vegetation Composition

The quality of the riparian area is as important as buffer width in protecting
riparian functions. The vegetation type, species diversity, physical condition, and
age should reflect conditions found in the regions’ natural ecosystem and “should
be factored into any riparian management or buffer width design” (May and Horner
2000). Under natural conditions, riparian areas contain a variety of plant
assemblages in different stages of ecological succession (Spence et al. 1996.) This
diversity provides a variety of feeding, nesting and roosting opportunities for many
species of wildlife (Kauffman et al. 2001). Diverse stands of vegetation {mixed
herbaceous and woody plants) are more effective in maintaining bank stability
(Spence et al. 1996) and improving water quality (Todd 2000) than assemblages
dominated by one species. The leaves of many riparian plant species breakdown
more quickly than upland species providing nutrients to the aquatic ecosystem
(Kauffman et al. 2001).

Buffer widths as recommended in the literature

A broad range of recommended buffer widths, some of which are based on, or
expressed in terms of, site-potential tree height and floodplains, can be found in the
literature. This range reflects a diversity of management goals, social values, land
ownership, site conditions, and study methodologies. This section summarizes
frequently cited riparian studies and the width recommended to maintain specific
riparian functions (see Table 2). The relevance of these studies to urban settings
will be addressed in a separate section.

Organic Inputs and Food Web

The dominant contribution of riparian vegetation to the food web is allocthonous
inputs (predominately fine litterfall-leaves, needles, bark, cones, and fine wood) that
fall directly into the stream. Allocthonous inputs (inputs not in their place of
origin) can be significant even in incised reaches (Kauffman 2000). The literature
reviewed generally agreed that the first 100-feet adjacent to a stream plays an
important role in maintaining food web functions. Spence et al. (1996)

page 24 Discussion Draft, October 2001



Analysis: Streamside Science and Inventory

recommended buffers extending a distance equal one site potential tree height from
the stream to maintain food web functions, with one site potential tree being equal
to 170-foot in western Oregon forests. Maintaining 100-foot to 170-foot buffers is
considered the minimum width required to help maintain particulate organic debris
contributions that in turn help support healthy and diverse benthic communities.

Channel Dynamics

To maintain channel dynamics, buffer areas ranging 65 to 250 feet wide, or the
100-year floodplain are recommended in unconstrained reaches. Spence et al.
(1996) recommends buffers equivalent to one site potential tree height
(approximately 170 feet) to protect the riparian elements that stabilize
streambanks, but also recommends that potential recruitment of wood from outside
the riparian zone be considered. To maintain a supply of large and small wood
(necessary to retain channel complexity), Pollock and Kennard (1998) also
recommend basing riparian buffers on the site potential tree height, which they
define as 105 to 250 feet in Western Oregon forests. To protect the channel
migration zone they recommend a buffer equal to the 100-year floodplain.

Water Quality

To protect the water quality functions of riparian areas, a range of buffer widths,
extending 10 to 860 feet on either side of the stream have been suggested in the
literature. Recommended riparian buffer widths varied depending on the material
being sampled or regulated, the topography of the area, and the character of the
vegetation. Riparian buffers are considered most effective in controlling sediments
in sheet flow (Spence et al. 1996). The literature proposing the widest corridors
recommends buffers 860-feet from the stream for the removal of excess nutrients
and solids produced by feedlots (Castelle et al. 1994). A distance of ten feet is
considered appropriate to filter sand particles (Johnson and Ryba 1992 citing
Wilson 1967). The quality, composition, and structure of vegetation also has an
important influence on water quality (Todd 2000; Fischer et al. 2000).

Spence et al. (1996) states, “Because of the high degree of variability in the
effectiveness of buffers, we cannot draw any conclusions regarding buffer widths
required for sediment”" and nutrient control (Spence et al. 1996, 219). However, he
also concludes that buffers designed to protect other riparian functions should be
able to control sediments. The sediment and nutrient filtering functions attributed
to riparian areas assumes that the runoff source, riparian area, and aquatic system
are all connected. In urban environments, riparian areas can be decoupled from
the runoff source; an in-depth discussion of this issue is found later in this chapter
under “Riparian management issues in an urban environment.”

Water Quantity

Although the literature acknowledges the importance of riparian vegetation to
maintaining streamflows, little is stated about the buffer size needed to protect
water quantity. However, the literature does include references relative to riparian
condition and water quantity. Johnson and Ryba (1992) and Castelle et al. (1994)
discuss the importance of vegetated buffers for increasing infiltration and the
importance of forest vegetation and litter adjacent to the stream to reduce
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floodflows. The proximity and hydrologic connectivity of the floodplain and the
channel is important for floodplain functions such as flood flow reduction and
recharge of aquifers and wetlands (Stanford 1998; Heggenberger et al. 1998;). It
should be acknowledged that conditions of the entire watershed and not just the
riparian area are critical for maintaining hydrologic conditions such as streamflow
and groundwater storage (Naiman et al. 1992; Bledsoe and Watson 2001; Stanford
1998; Tabacchi et al. 1998)

Microclimate

To maintain microclimate functions sources in the literature recommend
maintaining buffers 33 to 525 feet wide. The width recommended depends on which
microclimate features are of concern. On the low end of the scale Barton et al.
(1985) considered 33-feet adequate for providing shade to maintain water
temperature in streams in Southern Ontario, Canada. FEMAT states that
microclimate is probably influenced by the width of the stream channel,
topography, and the riparian area, but recommended buffers extending one to three
site potential tree heights from the stream to maintain air temperature, wind speed,
and humidity (FEMAT 1993). Based on their review of literature, Knutson and Naef
(1997) recommend 200-525 feet to maintain localized microclimate conditions in
the riparian area. Microclimate condition can also extend to side and off channel
habitat if the riparian area is unconstrained and flood conditions are allowed to
occur. '

Wildlife Habitat

Riparian habitat is valuable to a broad range of wildlife species. To protect wildlife
that use the riparian environment, buffers extending 10-984 feet are recommended
depending on the species being protected. Most wildlife (87 percent) found in
western Oregon and Washington use the riparian zone or wetlands during some
part of their lifecycle (FEMAT 1993, citing Brown 1985: Kauffman 2001)). Most
wildlife species depend on the riparian areas as a source of water, cover, food, plant
communities, optimum microclimate conditions, high edge-to-area ratios, and as
migration routes (FEMAT 1993, citing Carlson 1991; Kauffman et al. 2001).

At a minimum, Castelle et al. (1994) considered ten-feet adequate for some wildlife
species. In contrast, bald eagle nesting and roosting sites require 600-foot buffers
(FEMAT 1993). Most wildlife species that rely on riparian habitats can be
accommodated with a buffer width of one site potential tree (150 feet) or more. For
example, amphibians require cool, moist conditions to maintain their respiratory
functions. They also are dependent upon migratory pathways along streams. In
order to meet these needs, FEMAT recommends a buffer area equal to two site
potential tree (300 feet) for the protection of most riparian-dependent amphibians.

Many avian species also rely on riparian areas (Kauffman et al. 2001). Bird use,
particularly nesting for songbirds, is an important function of larger riparian areas.
Waterfowl spend the winter in lowland ponds, bays and rivers. Protecting over-
wintering habitat is critical to their well being. FEMAT citing Roderick and Miller
(1991) recommends riparian buffers between 165 to 330 feet, depending on the
waterfowl species. Knutson and Naef (1997) (citing Bowman and Siderius 1984,
Kelsall 1989, and Vos et al. 1985) suggest 984-foot buffers to protect heron
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rookeries. Riparian buffers adjacent to intense land uses may need to be even larger
(Castelle et al. 1994) to adequately protect the above mentioned wildlife. Friesen et
al. (1995) discusses the decrease in neotropical bird diversity associated with urban
sprawl. Study results indicate a clear association between the increase in homes or
development with the decrease in neotropical bird diversity (Friesen et al. 1995).

By definition riparian corridors connect terrestrial and aquatic habitat, but they
also connect summer and winter habitats providing seasonal migration routes for
fish and wildlife. Castelle et al. (1994) states that buffers need to be larger, 10-350
feet, depending on resource needs of the species for birds, mammals, reptiles and
amphibians, when adjacent to intense land uses (such as urban development).
Because habitat fragmentation that results from human disturbances is a major
contributor to the loss of biodiversity, restored riparian habitat which can lead to
connectivity, will be an important tool not only to salmon and trout survival, but to
the viability of other wildlife that are dependent on a healthy riparian environment.

General Recommendations

Many of the authors discussed specific functions, and the buffers necessary to
protect them, but they also included general recommendations (see Table 3). The
range of general recommendations is from 50 feet to 326 feet on each side of the
stream. Although 100-foot buffers are frequently cited as appropriate in other
literature reviews (Johnson and Ryba 1992; Castelle et al. 1994; Metro 1997,
Schueler 1995), recent work by Pollock and Kennard (1998) suggests that if buffers
are designed to protect all of the functional values of a stream, they should be
approximately 250 feet wide. Knutson and Naef (1997) suggest buffer widths aimed
at retaining fully functioning riparian habitat be based on the seasonality, width of
the stream, and erosion potential. For perennial streams less than 5 feet wide, the
literature suggests 150-foot buffers for each side of the stream, and for streams
wider than 5 feet, 200-foot wide buffers are preferred. In seasonal streams with high
erosion potential, buffers up to 225 feet are recommended, with 150 foot-wide
buffers considered adequate for seasonal streams with low erosion potential
(Knutson and Naef 1997). FEMAT (1993) recommended a range of 150 to 300 feet
for each side of the stream to accommodate the sustainability of key riparian
functions.

Management constraints can result in the need to generalize buffer widths. A
number of buffer width studies consider this need (see Table 3), and provide
generalized recommendations. Generic buffer widths provide regulatory
predictability and ease of enforcement (Castelle et al. 1994). However, generic
buffers can be criticized because they do not consider site-specific conditions and
constraints (May et al. 1997; Johnson and Ryba 1992) or the

specific habitat requirements of individual species (Spence et Buffer width should be
al. 1996). based on site-specific
considerations, and not
In cases where generic buffer widths are applied, buffers may a generalized width;

be too small, putting resources at risk (May et al. 1997) and scientific evidence of a
being more difficult to maintain over time (Todd 2000). ‘one-size-fits-all’
Buffers that are larger than necessary can restrict land use, solution is scarce.

potentially impinging upon private property rights (May et al.
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1997; Castelle et al. 1994; Todd 2000). Budd et al. (1987) concluded that “a generic
corridor width which would satisfy habitat maintenance while satisfying human
demands does not exist.” In some cases, generalized buffers have been imposed as
interim protection pending completion of site-specific watershed or project analysis
(NMFS 1999). The literature reviewed for this report indicates that, though
commonly used, “scientific evidence of a ‘one-size-fits-all’ solution is scarce” (May
1997,148), and buffer width should be based on site-specific considerations, and
not a single generalized “best width” (Pollock and Kennard 1998; NMFS 1999;
FEMAT 1993; Spence et al. 1996; Hicks et al. 1991; Pollock and Kennard 1998;
Todd 2000; Fischer et al. 2000).
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Table 2. Summary of literature: minimum riparian buffer width recommendation
RIPARIAN FUNCTION STUDY MINIMUM WIDTH!
Organic material FEMAT 1993 100 ft or .5 SPTH?

§ j'ﬁ 'g’ Organic litter Spence et al. 1996 170 ft
€ 3.0 Benthic communities Erman et al. 1977 100 ft
8 & 3| Benthic communities FEMAT 1993' 100 ft
Range of width for function 100-170 ft
Large wood 3 Budd et al. 1987 (Citing Bottom et al. 1983) 100 ft
o Large wood Pollock and Kennard 1998* 1 SPTH or 105-250 ft
B g & Large wood Van Sickle and Gregory 1990 164 ft
L:, @ % Large wood Spence et al. 1996 170 ft
R g -g Bank stability Spence et al. 1996 170 ft
R Channel morphology Johnson and Ryba 1992 65-100 ft
51 b= Channel migration zone Pollock and Kennard 1998* 100-year floodplain
Range of width for function 65-200 ft /100-yr
floodplain
Water quality Budd et al. 1987 100 ft
Water quality FEMAT 1993 12-860 ft
Water quality Metro 1997* 50-200 ft
2 Nutrient regulation Spence et al. 1996 170 ft
< Nutrient removal Todd 2000* 33-98 ft
Sa Filter metals and Castelle et al. 1994 * 100 ft
5 nutrients
w® Filter sediment FEMAT 1993 200 ft
3 Filter sediments Johnson and Ryba 1992 citing Wilson 10-400 ft
1967*
Filter sediments Budd et al. 1987 (Citing Bottom et al. 1983) 100 ft
Range of width for function 10-860 ft
Shade Johnson and Ryba 1992(based, in part, on .75 SPTH or 100 ft
Steinblums et al 1994)
Shade Castelle et al. 1994* 50-100 ft
2 Shade FEMAT 1993 100 ft
g Shade Spence 1996 100 ft
= Shade-Water temperature Castelle et al. 1994* 76 ft
] Shade-Water temperature Todd 2000* 15-33 ft
© Shade-Water temperature Barton et al. 1985 33 ft
= Microclimate Knutson and Naef 1997* 200-525 ft
Microclimate FEMAT .5-3 SPTH
Microclimate Pollock and Kennard 1998* 250 ft
Range of width for function 33-525 ft
Wildlife habitat FEMAT 1993 (citing Roderick and Milner 100-600 ft
*a 1991)
B Wildlife habitat Knutson and Naef 1997 (citing others) 25-084 ft
3 Wildlife habitat Castelle et al. 1994* 10-350 ft
o Wildlife habitat Todd 2000* 100-325 ft
%‘ Wildlife habitat and Fischer et al. 2000 325 ft
= migration corridors
B Biodiversity Pollock and Kennard 1998* 200 ft
Range of width for function 10-984 ft
! Refers to the width on each side of the stream.
2 See page 19 for definition of SPTH.
* Based on author's review of literature
3 Large wood also contributes organic material and nutrients to riparian systems
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Table 3. General riiarian buffer recommendations.

General Johnson and Ryba 1992 50-100 ft
General Castelle et al. 1994 50-100 ft
General - Erman et al. 1977 100 ft
General Fischer et al. 2000 50-325 ft
General Spence et al. 1996 100-170 ft
General May et al. 1997 100-326 ft
Perennial streams Pollock and Kennard 1998 250 ft
Perennial streams Knutson and Naef 1997 150-200 ft
Seasonal streams Pollock and Kennard 1998 120 ft
Seasonal streams Knutson and Naef 1997 150-225 ft
General Metro 1997 50-200 ft
Headwater/ mid-section Metro 1999 _ 150 ft
streams
General Schueler 1995 100 ft
General Oregon Division of State Lands, 1998 20-120 ft
General FEMAT 1993 150-300ft
Range of width 50-326 ft
Buffer Design

As discussed earlier this report defines the term “buffer” as an area where human
‘activity is regulated to protect the environmental functions and values of a
resource. This section discusses the degree of development that is appropriate in
buffer areas. Preservation of some riparian functions may demand that “no-build”
setbacks be established within some portion of the buffer. It may be possible to
preserve other functions through more targeted development regulations while still
allowing some level of development within the buffer. At least one author (Schueler
1995) suggests a multi-tiered buffer architecture, where the strongest protection is
focused in areas closest to the stream. The City’s existing environmental zoning
regulations parallel that suggestion by providing three levels of protection:

e The environmental protection zone and minimum setback standards establish
an inner “no-build” zone;

e The environmental conservation zone is often applied in areas immediately
beyond the protection zone, serving to conserve specific functional values while
still allowing some development to occur; and

e The transition area provides limited number of standards to help shield the
resource from urban impacts.

Riparian management issues in an urban area

Recent literature describing the function of riparian corridors for salmon
conservation was described. This section discusses several important dynamics
affecting application of these principles in an urban context.

4 Refers to buffer size on each side of the stream.
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Application of science to an urban setting

Much of the scientific literature discussing riparian ecosystems and their protection
does have application to urban streams (May et al. 1997) because of similarities in
ecological values, diversity, hydrology, fish species, and climate (Kauffman 2000).
Riparian zones are universally areas of high wildlife diversity. The physical

properties and functions of water are

applicable in urban areas. All animals need Urban areas and forestry science

clean water, food, and shelter. Riparian Much of the scientific literature

vegetation, though varying from species to discussing riparian ecosystems and

species, share the same basic needs for light, | their protection does have application

water, and nutrients whether in the city, the to urban streams because of

desert, or the mountains. similarities in ecological values,
diversity, hydrology, fish species, and

In addition, many forms of human climate.

disturbance described in rural landscapes are

also found in urban areas (May et al. 1997).

Road construction, road crossings, vegetation removal, fragmentation, and soil
compaction are disturbances associated with both timber-harvest and urban
development. However, in urban areas human disturbance can be more intense and
widespread (Spence et al. 1996). While the impacts of timber-harvest can be
intensive and long-term, the potential for permanent alteration of the ecosystem
structure is higher in urban areas. Impacts resulting from urban activities such as
road paving, channelization or piping streams, landscape maintenance, non-point
source pollution can be more intense and pervasive, altering hydrologic regimes and
the composition of vegetative communities and ecosystems.

Urban Stormwater Management
Urban stormwater drainage patterns have substantial impacts on riparian
functions. Urban development increases the extent of hard (impervious) surfaces
within a watershed (paving, rooftops, etc.). Water drains more quickly from paved
surfaces and through piped drainage systems than it does from an undeveloped
forest (Booth 1991; Schueler 1995). As a result, development eliminates infiltration,
which increases both stormwater volume and velocity. Urbanization significantly
changes the volume, rate, and timing of water flowing

through stream systems, which can impact the physical Urbanization significantly
dimensions of the stream channel (Booth 1991, Schueler | changes the volume, rate,
1995, May et al. 1997). As the stream channel changes and timing of water

in response to urbanization, the riparian ecosystem will flowing through stream

be influenced (Booth 1991; Schueler 1995). systems, which can impact
the physical dimensions of
One rationale for avoiding development in the riparian the stream channel.

area is to facilitate processes for the creation of natural

channel diversity. That necessary stream channel

complexity is expressed in features such as stream meanders, oxbows, backwater
areas, and connections to off-channel wetlands and floodplains. However, even
when the riparian corridor is protected from direct development pressure, natural
features of the stream channel can be altered or lost as the channel responds to
different flow conditions associated with development (Imhoff et al. 1991; Booth
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1991). Channelization of streams in urban areas may also exacerbate the affects of
stormwater because of the stream’s inability to adjust its shape and accommodate
changing stormwater volumes delivered to the stream.

Based on a study of two watersheds near Seattle Washington, Scott et al. {1986)
observed that the diversity of fish species appears to be inversely related to the
extent of impervious surface within a watershed. The diversity of aquatic life is in
part related to the diversity of physical habitats within and near the stream channel
(Sedell et al. 1988; Beechie and Sibley 1997). Urban hydrology has often lead to
simplified stream channel habitats, reducing the diversity of aquatic life. These
factors ultimately affect the food web on which salmon and trout and other fish and
wildlife species rely.

Riparian vegetation stabilizes streambanks and prevents erosion. Changes in
stormwater flow brought about by urbanization, however, can cause downward
erosion (incision) within the streambed (Booth 1991) regardless of riparian
vegetation. Incision of the streambed often leads to larger embankments along the
margins of the stream, which are a result of erosion that undercut stream banks.
Incision will decouple the linkages between the aquatic biota and the floodplain
(riparian zone). Large embankments resulting from undercut banks prevent
important stream/floodplain interactions. This process can eliminate or damage
riparian vegetation that might otherwise have provided natural soil stabilization.
Native riparian plant communities evolved under different hydrological conditions,
and will be affected by hydrological changes brought about by urbanization (Booth
1991). Although riparian vegetation is often cited as a solution to stream bank
erosion, the effectiveness of natural vegetation may be limited if hydrology and
channel incision (channel morphology-the shape and height of the streambank]) is
not also addressed.

Vegetation adjacent to the stream improves water quality by filtering pollutants or
sediments from runoff (FEMAT 1993) and providing shade that moderates stream
temperatures. Urban stormwater systems, however, bypass the natural stormwater
filtering function of the riparian area by collecting runoff into storm sewers and
discharging stormwater directly into stream channel. These systems reduce
overland flow and increase concentrated flows of stormwater. Riparian plants
function to filter pollutants, nutrients, and sediment from stormwater only if the
stormwater flows in a dispersed manner through the vegetation (Schueler 1995).
However, riparian vegetation may play a significant role in controlling runoff from
construction and development near the stream corridor.
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RIPARIAN PLANTS FUNCTION TO
FILTER POLLUTANTS FROM
STORMWATER RUNOFF ONLY IF
THE STORMWATER FLOWS
THROUGH THE VEGETATION.

Wood Dynamics in Urban Streams

As discussed previously, streamside vegetation is an important source of large
wood, which plays a critical role in shaping the stream channel and maintaining
habitat complexity (Bilby 1984; FEMAT; Gregory et al. 1991; Pollock and Kennard
1998; May et al. 1997; Spence et al. 1996; Sedell et al. 1988). It is also clear that
the supply of large wood will be reduced in urbanized areas due to the lack of
significant riparian vegetation, particularly trees (Booth 1991). One example is
Johnson Creek, within the City of Portland, were many of the reaches lack large
wood (ODFW 1999c). However, even where a mature tree canopy is present along
the stream, urban development, stream management practices, and landscaping
traditions have reduced the amount of large wood in the stream. This loss of large
wood is often purposeful in urban streams where it is removed because of its
perceived negative effects. The current state of many urban streams reflects many
years of active wood management.

In a natural system some large wood naturally migrates downstream with flood
events, becoming lodged into the streambed or banks (Sedell et al. 1988). This
debris creates pools, meanders, rapids, and other habitat features in the stream.
The downstream migration of wood supplies material to wider streams and to areas
where there is no significant riparian tree canopy. This process creates large debris
“structures” in coastal estuaries and larger rivers (Sedell et al. 1988). Urban
streams, however, are conveyed under streets at frequent intervals. Many stream
crossings are built over small diameter culverts that were not designed to
accommodate large wood. As a result, debris accumulates on the upstream side of
road crossings until maintenance crews remove it. Because large wood can damage
existing urban infrastructure such as culverts and bridges, some agencies actively
remove it from stream channels (May et al. 1997; Sedell et al. 1988). Flood control
and navigation concerns have led government agencies to remove debris in order to
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allow for more “efficient” drainage (Sedell et al. 1988). Recreational use of urban
waterways may also create pressure to remove wood for safety reasons.

Urban landscaping practices also interrupt the natural accumulation of large and
small wood. In an urban area landscape maintenance firms and landowners often
remove dying trees before they fall. When trees are allowed to fall naturally, the
wood may be used as firewood or simply removed in order to maintain a more
managed landscape aesthetic that many urban residents prefer (May et al. 1997).

In order to maintain large wood in urban streams, active management will be
required. Specific large wood management policies and operating procedures may
need to be developed to ensure that debris placement does not exacerbate flooding,
create an unreasonable safety hazard, or damage urban infrastructure while at the
same time providing beneficial ecological functions. To the extent that natural
landscapes are maintained in the riparian area, some problems may be avoided.
Bridge and road culvert design will also be a critical management issue.

Elimination of the Dynamic Change from Urban Stream Systems

Salmon species evolved to cope with dynamic and diverse stream channels. A
stream channel simplified and permanently constrained in one location by retaining
walls or other structures will not provide the necessary structural/morphological
diversity to support some fish species.

Even when the stream is allowed in a natural area, where additional stream
features can develop or are maintained over time (sinuosity, backwaters, and
connections to an adjacent floodplain), there may still be pressure to hold the
channel in place and prevent water from escaping the banks. Such pressures
include:

¢ Natural stream channel movement or natural flooding events are perceived as a
threat to adjacent development, and action is often taken to prevent it even if it
is well within a designated open space;

e Urban infrastructure such as sewer lines and roads must cross the riparian
area, which places constraints on realistic levels of channel meandering and
floodplain interaction that can be accommodated without large expense; and

e Urban hydrology is not in equilibrium with historical stream channel
morphology, resulting in down cutting, channel widening, or bank erosion (May
et al. 1997; Schueler 1995). Programs to treat these symptoms often include
placing rock in the channel and along the banks, with the possible effect of
locking the channel in place over time, preventing growth of riparian vegetation,
and blocking floodplain connections.

Urban Landscape Issues Affecting the Health of Riparian Vegetation

The extent of vegetation in the riparian area can impact nutrient loads, water
quality, food supplies and habitats available to organisms that fish consume (such
as insects), channel morphology, and ultimately affect fish distribution and
diversity (Shaw and Bible 1996; Hachmoller et al. 1991; Scott et al. 1986; Meehan
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1996; Gregory et al. 1987). Vegetation in the riparian corridor also shades the
stream and helps maintain suitable water temperatures.

Riparian tree canopies can be degraded by a number of factors in the urban
environment, including:

e new and existing development (buildings, parking lots, lawns, etc.),

e historical and current land use (compaction, fill, dumpsites, agricultural use,
logging activities, etc.),

e constant disturbance (roadside maintenance, recreational use of the
streambank, vegetation thinning for visibility and safety, etc.),

e the prevalence of non-native (invasive) plant communities (ivy, blackberries),
e poor soil management (grading, fill, and removal of topsoil),
e streambank management (riprap, removal of wood),

e altered hydrology (scour due to flashy high flashy flows in the urban
environment, and

e the loss of sites suitable for seedling establishment (alters vegetation
communities and structure).

Invasive exotic plant species play a significant role in the urban forest and may
impact the stability of the riparian ecosystem (Perry 1994). In Portland, reed
canary grass, English ivy, Himalayan blackberry, Scot’s broom, and clematis are
some of the significant invaders and are particularly problematic in fragmented,
narrow, and highly disturbed riparian corridors. In many cases exotic species have
become the dominant undergrowth in the urban forest. Himalayan blackberry and
English ivy are prevalent throughout the City of Portland. Even in Forest Park, one
of the largest urban wilderness parks in the nation, English ivy is noted as a
significant threat to native plant and wildlife communities (City of Portland 1995).
Norway Maple has also had a significant impact in some Pacific Northwest forests.
These species often colonize recently disturbed sites, growing in dense thickets that
choke out and retard the development of native trees and shrubs.

Increases in exotic non-native invasive species are often accompanied by declines
in plant and animal diversity. Human disturbance and fragmentation of habitat
generally increases the rate of exotic species invasion. Through the creation of
disturbed habitats, exotics travel rapidly, establish and dominate (Meffe et al.
1997).

Fragmentation, the loss and isolation of natural habitats, is one of the greatest
threats to regional and global biodiversity. The loss of connectivity of habitat
prevents normal dispersal of genetics and migration that is critical to population
viability for many species (Meffe et al. 1997).

Land and water use activities within the urban landscape affects the health of
habitat in many ways including effects on the health of soils. According to Perry
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(1994), “the importance of soil to forest productivity cannot be overstated.” Plants
and soil are tightly linked. Plant growth is dramatically affected by soil conditions,
and soil development is dependent on vegetation (Allaby 1996). Restoring soil
conditions may be a key component of restoring degraded environments (Perry and
Amaranthus 1990). The uppermost layer of soil (topsoil) is particularly important
for plant growth. Urban development often involves extensive grading and
alteration of topography to achieve level building sites and to establish road grades.
In many cases topsoil is removed and lost as development occurs. In other cases
structural fill material may be brought in to a site without topsoil. After
development is complete, landscaping is frequently installed without proper soil
preparation, which can retard plant growth, provide opportunities for exotic
(invasive) plants, increase the rate of stormwater runoff, and increase the need for
fertilizers in the future (affecting water quality and nutrient loads in urban streams)
(WORC 1999).

Science Summary and Conclusions

Steelhead trout, chinook salmon, and chum salmon (although chum are not found
in Portland's small streams) are listed as threatened under the Endangered
Species Act (ESA) in the Portland metropolitan area. Although some steelhead and
salmon populations still use Portland’s streams and rivers, the urban environment
has greatly reduced the quantity and quality of their habitat. Since the ESA listings
City of Portland staff has initiated studies to better understand the habitat required
by salmon and steelhead. This report is part of an analysis of riparian areas along
Portland’s smaller tributary streams and the regulations that protect them.

Although there are many factors that have led to the listing of salmon and steelhead
in this region, degraded water quality and the lack of quality habitat within the City
of Portland have contributed to this decline. This chapter reviews the recent
scientific literature describing habitat requirements for fish and other aquatic and
riparian dependent species, and the problems that urban development imposes on
those requirements.

Fish Biology

Salmon and steelhead evolved in response to the natural environmental conditions
of the Pacific Northwest. They require those conditions for survival and productivity.
Salmon and trout generally require cold between 39°-63° F (4° to 17° C)), clean
water in streams with a variety of flow, velocity, and water depth. Areas that provide
shelter and cover, such as undercut banks, large rocks and wood, deep pools, and
side channels also contribute to survival and health by providing resting, hiding,
and feeding habitat. Gravel streambeds relatively free of sediment are necessary for
spawning. A wide variety of aquatic and terrestrial food sources also need to be
available, ranging from insect and crustaceans to small fish. The stream conditions
that provide these biological necessities and the elements they require are often
referred to as properly functioning conditions (PFC).

Riparian Areas
Riparian areas are the environments adjacent to streams and rivers, a zone of direct
interaction between terrestrial and aquatic ecosystems. An intact riparian area
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serves a multitude of functions vital to aquatic ecosystem health. More specifically,
a healthy riparian and aquatic ecosystem embodies the following functions:

Organic Inputs.

Organic material contributes to the aquatic food web and influences channel
morphology. Riparian vegetation can contribute up to an estimated 99 percent of
the energy in aquatic food webs (Budd et al. 1987). Riparian vegetation influences
adjacent aquatic systems by providing important components of the food web
(Hachmoller et al. 1991; FEMAT 1993), and plays a significant role in the structure
of aquatic communities. Litterfall, such as leaves, twigs, bark, and needles, can fall
to the ground or directly into the stream providing an important food source for
insects and invertebrates (Cummins 1974; Gregory et al. 1991). In turn, aquatic
and terrestrial insects are an important food source for fish, including juvenile
salmon.

Channel Dynamics.

Many stream channels are dynamic systems. Water velocities and levels fluctuate,
submerging and exposing the riparian zone and floodplain (Swanson et al. 1982)
through time. Meanders can shift slowly downstream or across the floodplain as
erosion wears at stream banks, or can suddenly migrate when a flood cuts a new
channel that captures the bulk of a stream’s flow. Wood entering the stream
channel from the riparian area influences channel dynamics by diverting flow,
creating channel roughness, and stabilizing banks (FEMAT 1993; May et al. 1997;
Gregory et al. 1991; Sedell et al. 1988). Such processes help create a variety of
habitats in the floodplain and maintain channel complexity. Annual flooding allows
for the interchange of organic material and nutrients (in the form of wood, leaf litter,
and invertebrates) between the riparian and aquatic environments.

Water Quality.

The roots, wood, and soils in the riparian area contribute to maintaining water
quality (FEMAT 1993). Roots and wood help prevent sediments from entering the
stream by moderating the erosive power of floodwaters and holding soils in place
(Budd et al. 1987). The degree to which a riparian system can perform this function
varies depending on its species composition, the degree to which a stream is
channelized or decoupled from the floodplain, and other site characteristics (Spence
et al. 1996). Riparian vegetation acts as a barrier that reduces sediment and debris
transport (Swanson et al. 1982: Gregory et al. 1991), slows surface flows, and
encourages infiltration (Budd et al. 1987; Knutson and Naef 1997). Riparian areas
also serve to filter (from groundwater and surface flows) sediments (FEMAT 1993),
pollutants (Knutson and Naef 1997), metals, and excess nutrients (Castelle et al.
1994). Riparian vegetation absorbs and stores nutrients and other dissolved
materials as they are transported through the riparian zone (Spence et al. 1996). In
addition, water quality is influenced by the chemical transformation of nutrients in
the stream due to interactions with gravels (Ferald et al. 2000) and in the riparian
area.

Water Quantity
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Microclimate.

The diverse structure and composition of the riparian zone create microclimates,
multi-layered canopies, and off-channel areas that provide fish and wildlife habitat.
Riparian vegetation creates a microclimate that influences both the riparian area
and stream environment by impacting soil moisture and temperature, air
temperature, water temperature, wind speed, and relative humidity (FEMAT 1993).
Juvenile salmon trout use the calmer off-channel habitat as a refuge from adverse
conditions, such as high flow events and large volumes of suspended sediment.
Such habitats also provide juvenile salmon with an alternative to rearing in the
main channel.

Wildlife Habitat

Budd et al. (1987) claims that “there is no other habitat type upon which wildlife is
more dependent”. This statement is supported by Kauffman et al. (2001) who report
that although riparian zones only cover an estimated one to two percent of the
landscape, fifty-three percent (319 out of 593) of wildlife species that occur in
Oregon and Washington use these areas. FEMAT (1993) reports that most
vertebrates regularly use the riparian zone for some part of their activity and that
the zone also provides wet micro-sites, seeps, and springs that are important for
maintaining arthropods, mollusks, bryophytes, vascular plants and riparian
associated amphibians. Riparian vegetation is also known to influence benthic
communities (Erman et al. 1977}, birds and mammals (Castelle et al. 1994;
Kauffman et al. 2001), and herpetofauna (Kauffman et al 2001).

Intact riparian areas are important to fish and wildlife because they:

have a high diversity of vegetation species and structure,

often have unique vegetation assemblages relative to the upland area,
exhibit high edge to area ratios because of their linear nature,

influence the environment-microclimate, chemistry, structure,

provide corridors and migration routes, and

provide habitat features necessary for the survival of many species-, water,

forage, nesting and breeding habitat, resting areas, and cover (Kauffman et al.
2001)

Riparian Buffers

Stream buffers are often used to protect riparian structure and functions. The
most common criteria for determining the buffer size include: the value provided by
the protected resource, intensity of adjacent land use, specific functions proposed
for protection, general management goals, and riparian and watershed
characteristics (Castelle et al. 1994; Spence et al. 1996; Johnson and Ryba 1992;
Todd 2000). The riparian and watershed characteristics that influence the buffer’s
effectiveness in providing desired functions need to be considered in determining
buffer size and include width, floodplain connectivity, corridor connectivity, and
vegetation composition.

Site Potential Tree Height
One standard commonly used to measure the direct influence of riparian vegetation
on the stream corridor is the potential height of the dominant tree species at a site,
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also known as “site-potential tree height” (SPTH). Tree height is an important
indicator of the potential contribution of wood and the extent of shading in riparian
areas (NMFS 1999a; FEMAT 1993). Large wood is not only a key element in
maintaining habitat diversity (May et al. 1997; Swanson et al. 1982), but riparian
areas considered large enough to protect large wood are likely to protect other
riparian functions (Ruckleshaus et al. 1999).

This standard was developed in the context of forest land management. In that
context, it serves to communicate a generalized riparian standard in terms familiar
to foresters (i.e. tree height). The term “site potential tree height” may be confusing
in an urban context, particularly in areas where there are few large trees in the
riparian area. Readers should keep in mind that this term is meant to communicate
a general riparian standard that allows for the operation of multiple ecological
functions, not just the functions directly attributed to trees. Many of the
fundamental ecological principles that guide the interaction between land and water
are still at work in an urban setting (nutrient flows, geologic processes, food chains,
the hydrologic cycle, etc.). It is these principles that form the basis of any
generalized riparian buffer recommendation.

Site-potential tree height is generally defined as the average maximum height of the
tallest dominant trees at maturity (FEMAT 1993). Site-potential tree height is ideally
based on forest-specific analysis (FEMAT 1993). References to site potential tree
height are often preferable to arbitrary distances for determining riparian buffer
widths because of the correlation between tree height, distance from the stream,
input of organic matter, and shading makes(FEMAT 1993; Kauffman 2001). For the
Portland area, SPTH would be based on Douglas Fir (Psuedotsuga menziesii), black
cottonwood (Populus trichocarpa), big-leaf maple (Acer macrophyllum), and red alder
(Alnus rubra) (Kauffman 2000) and should be based on research relating to those
tree species.

Habitat Connectivity

The linear distance and spatial area of a riparian area should be considered in
determining appropriate buffer width (Johnson and Ryba 1992; Fischer et al. 2000).
The loss of habitat connectivity or fragmentation into smaller isolated “islands”
surrounded by development has been shown to significantly impact the diversity of
plants and wildlife (Sauer 1998; Malanson 1993; Perry 1994). Continuous intact
riparian areas provide better habitat and seasonal migration routes for fish and
wildlife (Fischer et al. 2000; FEMAT 1993), and are more effective at moderating
stream temperatures and reducing non-point source pollution (Fischer et al. 2000).
In natural environments fragmented or very narrow riparian habitat areas will not
support the same plants and animals that would occur in a larger more contiguous
riparian forest. Moyle and Yoshiyama (1994) recommend that in order to minimize
the problems associated with edge effect, wide terrestrial buffer zones should be left
(or created if necessary) around aquatic reserves that will help generate a natural
flow regime. Restored riparian habitat connectivity is important not only to salmon
and trout survival, but also to maintaining the viability of other wildlife populations
that are dependent on a healthy riparian environment.

Floodplain Connectivity

Discussion Draft, October 2001 page 39



HEALTHY PORTLAND STREAMS

Another natural characteristic used to delineate riparian buffers is the floodplain.
References to flooding and stream hydrology are commonly included in definitions
of “riparian”. Flooding directly or indirectly influences many if not all riparian
functions. Modifications to stream channels will change the ecological character of
both the river and its floodplain (Heiler et al. 1995). Annual flooding is important
for regulating the exchange of materials, energy, and organisms between the
aquatic and riparian ecosystems. It is also critical to the productivity of the
organisms in those ecosystems (Sparks et al. 1990). In order to maintain the
ecological integrity of riparian ecosystems, it is important to include the active
channel migration area and the annual floodplain as a part of the riparian buffer
(May and Horner 2000).

Vegetation Composition

The quality of the riparian area is as important as width in protecting riparian
functions. The vegetation type, species diversity, physical condition, and age should
reflect conditions found in the regions’ s natural ecosystem and “should be factored
into any riparian management or buffer width design” (May and Horner 2000).
Under natural conditions, riparian areas contain a variety of plant assemblages in
different stages of ecological succession (Spence et al. 1996.) This diversity provides
a variety of feeding, nesting and roosting opportunities for many species of wildlife
(Kauffman et al. 2001). Diverse stands of vegetation (mixed herbaceous and woody
plants) are more effective in maintaining bank stability (Spence et al. 1996) and
improving water quality (Todd 2000) than assemblages dominated by one species.
The leaves of many riparian plant species breakdown more quickly than upland
species providing nutrients to the aquatic ecosystem (Kauffman et al. 2001).

Buffer Size

The literature supports site-specific analysis of buffer distances where possible, but
recognizes that generalized buffer requirements may be more practical in cases
where time and money prevent a detailed site-specific analysis. Many of the studies
that focus on urban areas also recommend that riparian protection be accompanied
by adequate stormwater management, watershed-wide planning, and erosion
control standards. Based on the literature reviewed in this report, we conclude that
site specific analysis of buffer distances is the best method for buffer width
determination.

When site-specific analyses are not possible, general riparian buffer widths can be
applied. The range of general riparian buffer width recommendations identified in
this report ranges from 50 feet to 326 feet aithough100-foot buffers are frequently
cited as appropriate in other literature reviews (Johnson and Ryba 1992; Castelle et
al. 1994; Metro 1997; Schueler 1995). Recent work by Pollock and Kennard (1998)
suggests that buffers should be designed to protect all of the functional values of
a stream, and should be approximately 250 feet wide. FEMAT (1993)
recommended a range of 150 to 300 feet. As stated above, a buffer of 100-feet is
frequently noted as the minimum necessary to maintain critical fisheries related
functions. Based on the literature reviewed in this report, we conclude that a buffer
of 100 to 300 feet is advisable, wherever feasible, to support fish conservation
efforts along the small streams in the City of Portland. Buffers of this size also
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provide a wealth of other benefits associated with increased aesthetics, wildlife
diversity, and improved water quality.

Where a floodplain is still present and connected to the river, it is also advisable to
include the annual floodplain within the buffer area. This allows for river-floodplain
interactions that are critical to the interchange of organic and inorganic material
between the riparian and aquatic ecosystems. The river-floodplain interface allows
for the formation of off-channel habitat that creates the hydraulic and vegetation
diversity important to juvenile salmon, trout, and other aquatic organisms.

The Urban Environment

Development and human activities in and near riparian areas can and has
significantly impacted the stream conditions important to salmon, steelhead, and
other aquatic and riparian dependent species. Areas of limited or no human activity
help preserve riparian values.

The urban environment reduces, and in some cases eliminates, many riparian
functions. Impacts resulting from urban activities such as road paving, storm
sewers, channelization or piping of streams, landscape maintenance, and non-point
source pollution can be intense and pervasive, altering the hydrologic system and
the composition of vegetative communities and ecosystems. The following human
activities are the primary ways in which urban development is impacting habitat
and water quality in which steelhead and salmon depend.

Stormwater Management.

The extent of impervious area and the use of storm sewers in urban areas affect
hydrology. In many cases stormwater is channeled into conveyance systems
completely bypassing riparian areas and changing the volume, rate, and timing of
water delivery to streams. Peak flows are increased and are shorter in duration.
This reduces or eliminates the water quality function performed by riparian areas.
Stormwater runoff and its impacts are further exacerbated in an urban
environment because channelized streams cannot meander or overflow into the
floodplain to accommodate changing stormwater volumes. Changes in hydrology
impact the composition and establishment of streamside vegetation resulting in
increased erosion and channel incision.

Wood.

Large wood has been actively removed from stream channels because of its
potential to damage existing urban infrastructure such as culverts and bridges
(May et al. 1997; Sedell et al. 1988). Navigation, flood control, and recreational use
of urban waterways also create pressure to remove wood. Property owners and
managers often prune or remove trees reducing the amount of wood available to the
stream system. The removal of wood negatively impacts microhabitat, reducing food
inputs, and contributing to the loss of channel complexity.

Channel Dynamics and Morphology.
Retaining walls, dikes, levees, and other instream structures established to keep
floodwaters or erosion from damaging property can permanently constrain many
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stream channels and banks thereby preventing the riparian area from fully
performing its functions.

Habitat Connectivity.

Urban development can result in habitat fragmentation leading to significantly
reduced plant and wildlife diversity. Degradation and reduction in the size of
riparian zones as well as fragmentation also creates more favorable environments
for invasive species. The loss of habitat connectivity prevents genetic dispersal, and
plant and animal migration.

Restoration in an Urbanized Area

The City of Portland’s ability to contribute to the survival of salmon and trout will
depend largely on its ability to rehabilitate or recover the channel complexity,
healthy riparian zones, intact linkages between the stream channel and the riparian
zone. Restoration efforts can enhance many riparian functions. Protection and
restoration of riparian vegetation can affect microclimate, organic inputs, fish and
wildlife values, and to some extent, channel dynamics, even in already developed
areas. However, it is unrealistic to imagine fully restoring the water quality, channel
shaping functions, and reconnect the floodplains of the many urban riparian areas
in Portland. Various hardened bank structures (riprap, gabion, etc.) prevent
flooding and channel migration. The extent and nature of urban stormwater
drainage systems alters the quantity and seasonality of flow, increasing the volume
and shortening the duration of peak flows. These urban practices have decoupled
the stream from its banks, preventing the river and floodplain interaction.
Improving water quality and stabilizing channel dynamics in developed areas is
more directly related to the state of the watershed than the state of the riparian
area. Although some ecological functions can be restored, ecosystem rehabilitation
or enhancement is a more appropriate goal for urban areas.

As noted in the previous section, the suite of riparian functions is reduced in highly
modified riparian zones within urban environments. This report argues that the
most realistic riparian strategy in small and medium sized streams includes
protection and restoration of natural resources and features that play a direct
functional role in the urban environment. These functions rely heavily on the
presence of vegetation in the riparian area.
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Purpose of the Inventory

The inventory section of this report identifies significant environmental resources
located near small streams, sloughs, and wetlands within the City of Portland.
Inventories provide the information necessary to locate and evaluate natural

resources, and develop programs to conserve and
protect them — using both regulatory and non-
regulatory approache: Inventories provide an
informational resource to help communities manage
their natural resources. Inventories also provide a
record of current conditions — the starting point as
we discuss plans for the future.

The result of this inventory is a map of significant
resources. One purpose of the inventory map is to
identify specific areas surrounding Portland
streams and wetlands that require special
attention. A specific effort was made to identify

Inventories provide the

information necessary to locate
and evaluate natural resources,
and develop programs to

protect them.

One purpose of the inventory

map is to identify specific areas
surrounding Portland streams

‘and wetlands that require
-speéial'attentiqn._ '

those areas not already protected by the City of Portland’s environmental overlay
zoning regulations. Upland habitat areas with no direct connection to stream
corridors or wetlands were not evaluated. Resource areas located directly along the
Willamette and Columbia Rivers are identified in separate inventories.

Riparian Areas and Wetlands

As discussed in the literature review (Chapter 1), the riparian area is the area
adjacent to a river, lake, or stream. It is the area where water and land meet. It is a
more precise technical term for “streamside areas.” The riparian area includes:

e The area along a stream subject to flooding, where there is direct contact
between water and the surrounding landscape, and where the physical
landscape and geology is shaped by the processes of flowing water;

e The area of vegetation (including the tree canopy) surrounding the stream that is
influenced or supported by stream hydrology and geology;

e The “zone of influence” for key ecological interactions between uplands and

aquatic ecosystems; and

e “Any vegetation adjacent to water bodies, that if removed, could result in a
measurable change in the physical, chemical, or biological properties of the

water body.” (Pollock and Kennard, 1998)

Wetlands are defined by the Portland City Code and many other regulatory

authorities as:

“An area that is inundated or saturated by surface or ground water at a
frequency and duration sufficient to support, and that under normal
circumstances does support, a prevalence of vegetation typically adapted
for life in saturated soil conditions. Wetlands include swamps, marshes,
bogs, and similar areas.” (Portland City Code, Section 33.910,

Definitions)
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In addition to identifying riparian resources, this inventory identifies wetlands
regulated by Metro’s Title 3 that are not already regulated by the City of Portland’s
environmental overlay zoning regulations, including:

e Wetlands fed by surface flows, sheet flows, or precipitation, that have evidence
of flooding during the growing season, have 60 percent or greater vegetative
cover, and are larger than '~ acre in area;

e Wetlands that qualify as having “intact water quality function” under the 1996
Oregon Freshwater Assessment Methodology;

e Wetlands that are in a Flood Management Area, have evidence of flooding during
the growing season, are larger than 5 acres, and have a restricted outlet or no
outlet;

e Wetlands that qualify as having “intact hydrologic control function” under the
1996 Oregon Freshwater Assessment Methodology; and

e Wetlands, or portions of wetlands that are within % of a mile from a water body
which meet the Oregon Department of Environmental Quality definition of a
“water quality limited water body” in Oregon Administrative Rules (OAR) Chapter
340, Division 41 (1996).

Organization of the Inventory
The City of Portland’s existing natural resource inventories are included within a

series of eight adopted plans. The resource summaries included with this report are
organized based on these existing study areas:

e The Johnson Creek Basin Protection Plan (including the
Boring Lava Domes Supplement)

e The Columbia Corridor Industrial/ Environmental

Mapping Project ;

The Balch Creek Watershed Protection Plan | pooncy TEUTMWESY LY

The Northwest Hills Natural Areas Protection Plan ?

The Southwest Hills Resource Protection Plan

The East Buttes, Terraces and Wetlands Conservation

Plan

The Fanno Creek and Tributaries Conservation Plan

The Skyline West Conservation Plan L

Figure 2 shows the areas covered by each plan. Each of these areas is further
divided into resource sites, based generally on watershed sub-basin boundaries, or
other prominent physical features such as forests, buttes or bluffs. Readers
interested in reviewing the inventory information relevant to a specific neighborhood
or individual property may request the portions of the report most relevant to them.
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Figure 3: Resource Sites

This map shows
resource sites
within the |
Southwest Hills j (&
&

Resource

Protection Plan

area (Study Area

5 on the previous i
map). Other plan

areas are also

divided into

resource sites. J

MJ&

“Resource sites” are the basic
units of analysis for the
environmental overlay zoning

program.

Criteria Used to Identify and Map Significant Resources

Matrix of Significance Factors

Table 4 is an adaptation of a tool the City of Portland has used in the past to
identify and evaluate the relative “significance” of natural areas and open spaces,

based on the benfits they provide. This table serves to
describe the specific land features that provide those
benefits (or functional values). Table 4 provides a set of
consistent criteria to identify and map significant areas.
Previous inventory efforts have been based on similar
criterion. The table developed for this project is designed to
capture the benefits provided by riparian areas and
wetlands. It is designed to incorporate the scientific
principles discussed in Chapter 1 of this report. Federal
and state resource agencies have developed similar tools to

“Functional values”
are the benefits
provided by resources.

Table 4 is designed to
capture the benefits
provided by riparian
areas and wetlands.
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use as a basis for resource evaluation (for example, the National Marine Fisheries
Service publishes a similar “matrix” summarizing the needs of salmon and trout
based on specific habitat characteristics).

Table 4 is organized as follows:
e The left column lists the resource benefits (or “functional value”) of riparian

areas and wetlands;

¢ The middle column identifies general land features that are associated with that
functional value; and

¢ The right column provides a set of criteria (significance factors) to help map
significant resources. Significance factors are described either as decision
factors or contributing factors.

Signi ﬁcance Factors

The conaept of g ’ faators is used to establtsh thae relatwe ﬁmctzonal tmportance

. Decrsz on factors are those factors whzch, on thetr own, ane tmpartamf and estabhsh
themsoumeassagmﬁcant . \

? Cantrtbutmg factors are factors that ha.ve l:mzted or modemte 1mportanoe on thetr
- own, but when considered in combination with other decision or conmbunng factors
 Jor the same resource, that resource is deemed szgny‘icant .

“Areas of Influence”

The riparian area is often defined as the area within which certain land-to-water
ecological interactions occur. The riparian area might also be described as an area
of influence surrounding a body of water. Any program designed to protect

streams and wetlands must consider not only the Within sohet areda T
location of existing resource areas, but also the srban devels ¢ di "
geographic extent of land-to-water ecological interactions. pmp Gisup
the ecological beneﬁts
Given the riparian functions identified in Table 4, within p mmded by rip mn__arem?
what areas can urban development disrupt the ecological
benefits provided by riparian areas? Special land use
regulations may be appropriate in these areas. These
areas could also potentially become priority areas for
incentive programs, environmental education, or land

Chapter 1 of this report
provides a review of current
 scientific literature that
addresses this question.

acquisition programs. To determine the appropriate area
of influence it is necessary to describe ecological interactions that occur between
streams and the surrounding land area. These interactions are discussed in detail
in the first chapter of this report.
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Riparian

Benefit/Functional

Land Features that Provide Benefit

Value
Water Quality

(including sediment
filtering,
nutrient/pollutant
filtering, erosion
control, and stream
bank stability)

Vegetation and streambank areas. Vegetation
growing from the streambank can help prevent
erosion. Roots and fallen tree trunks may also
stabilize stream channel banks. Artificial
channelization of stream reaches can lead to
additional erosion in other downstream reaches.

Vegetation growing in the riparian area also filters
sediment, excess nutrients, and chemical pollutants
from stormwater runnoff. This functional value occui
where stormwater is allowed to flow through riparian
vegetation before entering the stream channel.

Healthy soil. Maintaining un-compacted topsoil that is
rich in organic materials allows stormwater to infiltrate
into the ground rather than flow over the surface
(reduced surface erosion).

Wetlands and floodplains. Passing water through a
wetland or vegetated floodplain also helps remove
sediment, excess nutrients, and chemical pollutants.

Riparian
Microclimate

Stands of trees and shrubs. Stands of trees and
other vegetated areas can impact air temperature and
humidity within the riparian area of an individual
stream reach. The local humidity and air temperature
can impact water temperature in small streams and
impact localized habitat conditions.

Topographic features. Localized topography can also
impact air temperature and humidity (for example, a
riparian area in a deep gorge may be cooler).

Water Quantity:
Stream Flow,
Sources, and
Storage

Springs, seeps, and wetlands. These land features
supply water to streams (cold water sources are
particularly important in an urban area).

Forests. Headwaters and riparian forests act as a
sponge to hold water, slow stormwater runoff, and
maintain stable flow in streams (baseflow).

Wetlands and floodplains. These areas store
floodwaters and reduce “flashy” stream hydrology.

Healthy soil. Un-compacted topsoil rich in organic
materials can hold water and slow stormwater runoff.
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Significance Factors

(Decision Factors and Contributing Factors)

The land feature is significant if it is:

¢ within 50 feet of a perennial, seasonal, or ephemeral stream; or

e within 200 feet of a perennial, seasonal, or ephemeral stream if the slope is greater than 25
percent; or

e a wetland within %2 mile of a stream that has intact “water quality function” according to the 1996
Oregon freshwater Wetland Assessment Methodology; or

¢ within 50 feet of a hydrologically-connected wetland or within an area subject to frequent flooding
(approximated by 1996 flood inundation area surrounding tributaries).

When considered with other resource functions, this functional value may be a contributing factor if
the land feature is:

e located on a hillside with a slope steeper than 25 percent, if that slope begins within 50 feet of a
perennial, seasonal, or ephemeral stream.

The land feature is significant if it is:

o within 50 feet of a perennial, seasonal, or ephemeral stream; or
¢ within 50 feet of a hydrologically-connected wetland or within an area subject to frequent flooding
(approximated by 1996 flood inundation area surrounding tributaries).

When considered with other resource functions, this functional value may be a contributing factor if
the land feature is:

e within 50 to 250 feet of a perennial, seasonal, or ephemeral stream.

The land feature is significant if it is:

¢ hydrologically-connected to the stream channel; or
¢ a wetland within ¥ mile of a stream that has intact “hydrologic control function” according to the
1996 Oregon freshwater Wetland Assessment Methodology.

When considered with other resource functions, this functional value may be a contributing factor if
the land feature is:

e contiguous to the riparian area (for example, stands of trees that are contiguous with the stream,
but extend farther than 200 feet from the channel).
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Riparian

Benefit/Function

Land Features that Provide Benefit

al Value
Organic Materials

Vegetation. Trees and other overhanging vegetation are
a source of leaf-litter, fallen branches, logs, and other
organic matter. This material is an important food
source for the organisms that fish eat (aquatic and
terrestrial invertebrates).

Floodplains. Organic material can enter the aquatic
environment by falling into the stream, or when the
stream floods and carries away organic material from a
vegetated area.

Channel
Dynamics

Large trees. Stream channels that have complex
“structure” support a larger diversity of wildlife (for
example, a variety of features, such as pools, areas of
white water, meanders). Large wood that falls into the
stream channel can create pools and other complex
channel habitat features.

Side-channels, oxbows, and off-channel wetlands.
These areas provide refuge for fish during flooding,
when the current in the main channel may be too fast.

The Meander Zone. Low gradient streams tend “snake”
across their floodplain in a series of “S™-curves. This is
a natural hydrologic process. Altering this natural flow
pattern in one location can cause significant change in
another location as the stream seeks a new equilibrium.
Human structures built in the meander zone can
interfere with natural stream hydrology, and lead to
decreased in-stream habitat complexity.

Streambank Areas. The landscape in close proximity to
a stream is a dynamic place. Pools, small backwaters,

meanders, and other important stream channel features
will not form if the channel is confined to a narrow space.

Riparian Wildlife
Habitat and
Connectivity

Corridors of native vegetation. Wildlife species require
access to water, food, and cover/shelter. Wildlife cannot
survive in isolated patches of habitat if water, food, or
cover is absent. Some wildlife species also require an
area of suitable habitat of a certain minimum size.
Corridors of natural vegetation along streams provide
pathways for wildlife movement between larger natural
areas. Maintaining such pathways helps to reduce the
impact of habitat fragmentation.
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Significance Factors

(Decision Factors and Contributing Factors)

The land feature is significant if it is:

o within 100 feet of a perennial, seasonal, or ephemeral stream; or
¢ within 50 feet of a hydrologically-connected wetland or within an area subject to frequent flooding
(approximated by 1996 flood inundation area surrounding tributaries).

When considered with other resource functions, this functional value may be a contributing factor if
the land feature is:

o within 100 to 200 feet of a perennial, seasonal, or ephemeral stream; or
e within the vegetated portion of the 100-year floodplain.

The land feature is significant if it is:

e within 100 feet of a perennial, seasonal, or ephemeral stream accessible to an ESA-listed fish
species (or a reach that could realistically be accessible in the near future); or

o within 50 feet of a hydrologically-connected wetland, side channel, old oxbow, or within an area
subject to frequent flooding (approximated by 1996 flood inundation area surrounding tributaries);
or

¢ located on a hillside abutting the outside curve of a stream meander, where there is a slope of
more than 25 percent; or

¢ located within an “S” - curve in a stream channel (for example, land surrounded by an oxbow).

When considered with other resource functions, this functional value may be a contributing factor if
the land feature is:

within 50 feet of a perennial, seasonal, or ephemeral stream; or
within 100 to 200 feet of a perennial, seasonal, or ephemeral stream accessible to an ESA-listed
fish species (or a reach that could realistically be accessible in the near future); or

e within the 100-year floodplain more than 200 feet from a stream.

The land feature is significant if it is:

¢ within 100 feet of a perennial, seasonal, or ephemeral stream; or
e within 50 feet of a hydrologically-connected wetland or within an area subject to frequent flooding
"~ (approximated by 1996 flood inundation area surrounding tributaries).

When considered with other resource functions, this functional value may be a contributing factor if
the land feature is:

e within 100 to 300 feet of a perennial, seasonal, or ephemeral stream.
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Table 5 Applicabili

Function
Water Quality

(including sediment filtering,
nutrient/pollutant fiitering,
erosion control, stream bank
stability)

of Resource Functions in the Columbia Slou

h

Applicable?
Yes — Vegetation within the levee cross-sections may play an
important role in improving water quality.

The watershed is relatively flat, but it is no longer allowed to
flood. Water flow is based on a complex system of pipes,
ditches, and pumping stations. Significance factors must be
modified to account for these realities.

Riparian Microclimate

Yes — Slough water quality is limited by temperature problems.
Forested areas can provide cooling and prevent direct heating
of stagnant water from the sun.

Sources of Stream Flow, and
Flood Storage

Yes — Where springs and seeps still exist, these areas provide
important sources of cool water.

Floodplain resources are limited in this watershed as most
areas are managed by a drainage district (the FEMA floodplain
is a function of pumping capacity rather than topography).

Organic Materials

Yes — To the extent that the slough is surrounded by
vegetation, levels of leaf litter and organic debris would be
effected. This could have an effect on aquatic organisms.

Floodplain resources are limited in this watershed as most
areas are managed by a drainage district (the FEMA floodplain
is a function of pumping capacity rather than topography).

Channel Dynamics

Very Limited — Because much of the watershed is managed by
a drainage district (pump stations, levees, etc.), there is very
little opportunity to facilitate dynamic changes to the channel.
Much of this watershed is highly managed, and contains very
little variation of in-stream habitat (many channels are
trapezoidal, for example).

The Drainage District mimics “meander” features within the
levee cross-section in some locations, as a part of regular
channel maintenance activities.

There is no natural pathway for large wood to travel through the
system. However, large wood may have localized importance
for some species (for example, turtle habitat along the edge of
ponds and connected sloughs).

ESA-listed fish are not present in the upper watershed due to
pump stations and levees.

Riparian Wildlife Habitat and
Connectivity

Yes — To the extent that there are vegetated areas large
enough to support the species in question (much of the slough
is very fragmented). The largest “core” habitat areas are the
Smith and Bybee Lakes, West Hayden Island, and areas in the
eastern portion of the Columbia South Shore Plan District.
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The scientific literature summarized earlier in this report generally supports site-
specific analysis where possible. Based on the literature reviewed, project staff
concluded that it was advisable to evaluate all areas within 300 feet of streams and
other water bodies. Where land is subject to flooding, the floodplain area was also
evaluated. This inventory uses the general recommendations of Chapter 1 as a
starting point to arrive at a more site-specific identification of significant riparian
and wetland resources (which are illustrated with the inventory maps).

The mapped streamside (riparian) area is affected by a variety of site-specific
factors, such as:

Topography (including the specific location of major changes in slope);
Geology (such as a localized slope failure or slump);

Vegetation patterns;

Existing infrastructure that affects drainage and stormwater flowpaths
(for example, roads running parallel to the stream, stormwater pipes, etc.);
¢ Intensity of surrounding land uses.

Streamside Protection in the Context of Watershed Management
Many of the scientific studies that focus on urban streams recommend that riparian

protection be accompanied by adequate stormwater
management, watershed planning, and erosion
control standards. Based on those watershed-wide
interactions, why doesn’t the scope of this inventory
include the entire watershed?

A watershed is any area of
land from which water,
sediment, woody debris and
dissolved materials drain to a
common point — a river,

The present inventory focuses on those ecological Stream, e ',‘d or;lake_._-\ .

interactions that are specific to the streamside Mountain ridges form

(riparian) and wetland environment, recognizing there watershed boundaries and

are a number of other significant impacts that result control the geographic patterns
of drainage. -

from land use patterns throughout a watershed. This
project is one part in a larger and more

comprehensive effort to protect water quality,
revitalize streams and rivers, and address Endangered Species Act listings. Figure 4
outlines how this inventory fits into the City of Portland’s larger strategy.
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Relationship of Inventory to Environmental Zones and State

Planning Goals

One goal of the Urban Streamside Project is to update the City of Portland’s
environmental overlay zoning program. Because the environmental overlay zone is a
State-acknowledged implementation of Oregon land use law, significant changes to
the program must be carried out in compliance with the relevant Oregon
Administrative Rules (OARs). The Administrative Rule that governs the Portland’s
environmental overlay zones outlines specific procedures for adopting and updating
a citywide inventory of significant natural resources, and establishes a legal
foundation for the City’s decision-making process when land use regulations are
proposed to protect inventoried natural resources.

Statewide Planning Goal 5 requires local governments to follow a four-phase natural
resource planning process. This chapter addresses the first phase in that process -
an inventory. The four phases are:

Phase 1. Inventory Resources Mchapmrdesmbes
This involves determining the location, quantity, and quality themethodology d
of natur.al areas and open spaces in Portland. At the reszdtsofthemventory
Eon_clusmn o.f this process,'a}l sites deemed “mgn;ﬁcant” must | 5rocess (Phase 1 of the
e included in an adopted inventory and are subject to the ‘State Goal 5 Process).
remaining steps in the process. This chapter describes the o -

methodology and results of that inventory process.

Phase 2. Identify Potential Development Conflicts

This step involves examining the land uses allowed by the City’s Zoning Code in the
areas where significant resources are identified. Land uses that might conflict with
resource protection are identified. Impact areas are also determined during this
phase. The impact area is the area surrounding a significant resource where
allowed land uses could have an adverse affect on that resource (much like the
“areas of influence” described earlier).

Phase 3. ESEE Analysis

Where conflicting uses are identified, the economic, social, environmental, and
energy (ESEE) consequences of resource protection must be evaluated. This
analysis is done by asking, “What are the ESEE consequences of allowing the
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conflicting use?” and “What are the ESEE consequences of fully protecting the
resource?” The ESEE Analysis is available under separate cover.

Phase 4. Adopt (or Update) the Protection Plan

The final step is adoption of a program or plan to protect significant resources.
Based on the inventory and ESEE analysis, cities have three choices (OAR 660-
023):

1. The conflicting use can be allowed without restriction, with no protection for the
resource;

2. The conflicting uses can be limited — to provide a balance of protection and
development; or

3. The conflicting uses can be prohibited, and the resource fully protected.

Local governments must then adopt a program to carry out these decisions. In the
past the City of Portland has relied on the environmental overlay zoning
designations to satisfy the requirements of State Planning Goal 5. The “strategies”
section of this report includes suggested updates to Portland’s existing regulatory
program. This report also identifies possible non-regulatory approaches to
protecting natural resources.

Inventory Process

The inventory phase consists of four steps:
Collect information about resource sites;
Determine the adequacy of that information;

Determine the significance of resource sites; and

NI S

. Adopt a list or map of significant resource sites.

The inventory step described in the Oregon Administrative Rules requires the City
to identify “significant” resource sites. In this context, when the City makes a
determination that a resource is significant, that determination places that resource
on the City’s list of significant resource
sites. This determination by itself does not
have any regulatory impact on the site. The
term “significant” in this context should not
be confused with the meaning of the same
term in statistical sampling. A
determination of significance simply means
that the resource site is important enough
to warrant consideration of protective
regulations (pending further analysis).
Zoning protections are not applied until that
(ESEE) analysis process is complete.
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Review of Existing information

The inventory process begins with the collection of existing and available
information, including inventories, surveys, and other applicable data about
potential resource sites.

The present inventory effort serves to amend the City of Portland’s existing (State-
Acknowledged) inventory. These amendments are limited in scope to:

e Changes based on the recent listing of salmon and trout species as threatened
under the Endangered Species Act; and

e Changes based on recent research regarding the significance of riparian and
wetland resources for water quality and wildlife habitat purposes.

~ This report does not replace the City’s previously acknowledged Goal 5 inventory —
rather it is a supplement to that previous work.

The existing environmental zones are based on a series of eight adopted natural
resource plans (listed earlier in this chapter). Detailed information regarding
resource location, quality, and quantity was collected during previous inventory
efforts, and is presented in those plans, available from the Bureau of Planning.

Relevant state and federal agencies were consulted during the preparation of the
above listed plans. During the development of these plans, the City of Portland also
carried out extensive field surveys using the Wildlife Habitat Assessment (WHA)
Protocol (see Appendix]. The result of that survey work is that all identified Goal 5
resource sites within the City have been rated according to relative wildlife habitat
value. The current inventory effort does not seek to replicate those wildlife habitat
assessments, but is intended to provide a supplement of those assessments based
on new information.

Collection and Review of New Information
In addition to the existing inventory reports, this report relies on several specific
sources of new information:

» Since the listing of steelhead trout and chinook salmon as threatened under the
Endangered Species Act, the City has been working with the National Marine
Fisheries Service (NMFS) and other natural resource agencies to better
understand the needs of these species. Toward that end, federal and state
agencies have provided extensive information, which has been integrated into
the science presented in Chapter 1 of this report. A complete bibliography is
included with that framework.

o The City has worked with adjacent jurisdictions and the Oregon Department of
Fish and Wildlife (ODFW) to obtain more detailed surveys of the habitat features
within urban stream channels. Information collected includes the location of
stream features such as pools, riffles, large wood, the type of channel substrate,
stream bank conditions, etc. This work was carried out using an aquatic habitat
inventory methodology being used throughout the state to characterize streams
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for salmon habitat restoration purposes (ODFW’s Aquatic Inventories Project).
See the Appendices for more detailed information.

¢ The Bureau of Environmental Services has completed additional assessments in
the Fanno and Tryon Creek watersheds (the Fanno Creek Resource Management
Plan, 1998; and the Upper Tryon Creek Corridor Assessment, 1997). Information
available in these reports includes fish habitat quality assessments, stream
channel erosion assessments, and wildlife habitat surveys.

e In cooperation with ODFW, the City has completed an inventory of culverts
under City jurisdiction, and a preliminary assessment of fish passage. This
information is particularly relevant to riparian restoration objectives and related
resource values because as additional reaches are made accessible to fish
through culvert replacements or improvements, there is a need to ensure that
riparian areas adjacent to these reaches are protected.

¢ Using 1998 and 1999 air photos, the Bureau of Planning prepared a citywide
inventory of existing vegetated riparian corridors using a visual assessment
methodology. This information was used to assess the relative quantity of
riparian vegetation throughout the City. See Vegetated Riparian Corridors-Visual
Survey of Existing Conditions in the Appendices for more information.

¢ The Bureau of Environmental Services is developing proposals to address
flooding in the Johnson Creek Basin (The Johnson Creek Restoration Plan). As
part of that effort, BES has collected and prepared information on flood
frequency, stream flows, and has prepared detailed models of basin hydrology.
The Bureau of Planing reviewed and considered this information. As part of this
effort the Bureau of Environmental Services completed additional wetland
assessments in the Johnson Creek Basin, which are described in a report
published in September, 2000 (Wildlife Habitat Assessments, Wetland
Delineations, and Functional Value Assessments - Johnson Creek Predesign Sites:
Tideman Johnson, Errol Heights, Lents, and Lower Powell Butte Target Areas).

o To better understand how salmon and trout use Portland’s smaller watersheds,
the City is developing a long-term fish-presence monitoring effort. While there
have been fish population surveys in some Portland streams (some are cited in
this inventory), there have not been any that have been repeated to evaluate
changes over time or to update old information. This monitoring effort will build
on fish surveys that have been conducted in the past as well as complementing
a number of ongoing and proposed habitat surveys and integrated assessments.
Sample sites have been selected in several watersheds (including Johnson
Creek, Tryon Creek, Fanno Creek, Balch Creek and the Columbia Slough}. All
information collected as a result of this monitoring effort will be compiled in an
annual report. The City has obtained a Scientific Take Permit from the Oregon
Department of Fish and Wildlife.

In addition to the new information described above, there is an extensive collection
of relevant natural resource information available on the World Wide Web. For
example:

Discussion Draft, October 2001 page 67



HEALTHY PORTLAND STREAMS

e The U.S. Geological Survey (USGS) and the City of Portland's Bureau of
Environmental Services are cooperating to enhance the surface-water and
ground water monitoring of the Johnson Creek Basin. Current temperature and
flow data for Johnson Creek collected from several field stations is available on
the World Wide Web at: hitp://wwworegon.wr.usgs.gov/jerk/jcrk 175.html.
Some of this information is updated every half-hour.

e The Bureau of Environmental Services, working in partnership with Portland
State University, completed an assessment of Johnson Creek habitat during the
summer of 1998. The Johnson Creek Assessment was an attempt to create a
baseline data set of the stream and riparian habitat conditions. The data
collected, using the EPA's Rapid Bio Assessment Protocol, was compiled and
linked to maps.

e The City of Portland Auditor’s Office has prepared a report describing relevant
data that is being collected (or should be collected) to monitor the City’s progress
toward restoring viable salmon populations. The benchmark report is currently
available at:
http:/ /www.p-m-benchmarks.org/tbicnts htmi

e Additional information concerning salmon and trout ecology is available from
the National Marine Fisheries Service on the World Wide Web at:
http:/ /www.nwr.neoaa.cov/ lsalmon/salmesa/pubs.hitm.

¢ Information regarding ODFW’s Aquatic Inventory Program is currently available
on the World Wide Web at:
hitp://osu.orst.edu/Dept/ODEW /freshwater /inventory/invent.html.

As required by OAR 660-023 (Oregon Administrative Rules, Procedures and
Requirements for Complying with Goal 5), the Bureau of Planning also consulted
the following sources:

e Oregon Department of Forestry stream classification maps;
¢ United States Geological Service (USGS} 7.5 minute quadrangle maps;
e National Wetlands Inventory maps;

¢ Oregon Department of Fish and Wildlife (ODFW) maps indicating fish habitat;
and

e Current Federal Emergency Management Agency (FEMA) flood maps, including
recently revised maps for Johnson Creek.

Determine the Adequacy of Information
Information about a particular resource site is deemed adequate if it provides the
location, quality and quantity of the resource.

¢ Information about location must include a description or map of the resource
area for each site. The information must be sufficient to determine whether a
resource exists on a particular site.
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¢ Information on quality must indicate a resource site's value relative to other
known examples of the same resource.

e Information on quantity must include an estimate of the relative abundance or
scarcity of the resource.

As noted above, the City’s existing inventory of significant resource sites is
described in a series of natural resource plans (for example, the Johnson Creek
+Basin Protection Plan, Fanno Creek and Tributaries Conservation Plan, etc.). The
present inventory relies on those previously adopted and acknowledged inventory
maps to establish baseline resource location, quality, and quantity. As the existing
resource plans were prepared, each plan area was divided into specific resource
sites. Each of the existing resource plans includes maps showing the location of
significant resource sites. This report includes revised resource site maps
identifying any significant resource areas not previously mapped.

It has been more than 12 years since the first resource inventories were done to
establish the City’s existing environmental zoning maps. The resource information
collected as part of this report emphasizes many of the specific riparian and water-
resource functions relevant to salmon and trout conservation, and water quality. It
serves to supplement and improve upon previously collected data - in particular to
highlight specific functionally important resource functions and land features not
previously evaluated.

The present inventory relied on 1998 and 1999 air photos, and other information
available from the City’s Geographic Information system to re-map significant
resource sites based on new resource information. These air photos allow the City
to confirm the location of specific land features known to have functional value
(forested areas, streams, wetlands, etc.).

The existing inventory reports contain detailed written descriptions of each
significant resource site. Those descriptions include lists of the functional values
attributed to each site, summaries of the significant land features noted within each
site, and information on the relative quality of resources. The City has used the
concept of functional value to evaluate the relative significance of resource sites and
specific land features within those resource sites.

Many of the functional values discussed in this report relate to the habitat needs of
threatened salmon and trout. It is important to note that the resource being
inventoried with this effort is the riparian area, wetlands, and the resource
functions that occur in that area, not the threatened salmon and trout themselves.
As discussed in the Technical Background Report, recovery of salmon and trout
populations is closely related to the ecological health of whole watersheds. Salmon
and trout exhibit a complex life history, migrating from small streams to the ocean
and back again. Many of these species cannot survive in isolated refuges
disconnected from the sea. As a result, salmon recovery must focus on improving
general habitat features related to overall watershed and stream health. Although
the City is taking steps to monitor the specific location and quantity of salmon and
trout in Portland’s small streams, resource significance is not based only on the
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current presence or absence of fish in a particular stream reach (though
documented presence is certainly considered). One of the reasons that salmon and
trout are threatened is that the environmental conditions in too many of our
streams are not suitable.

Public Involvement

This document is the first public draft of this inventory and proposed regulatory
program. The intent of this draft is specifically to allow for public input prior to
formal presentation of this inventory to the Planning Commission. It is important to
emphasis that this report is preliminary in nature — public comments are strongly
encouraged.

The Bureau of Planning has involved the public in the preparation of this draft
report:

e The Bureau of Planning convened a Citizen Review Committee (CRC]) for this
project in the Spring of 2000. The concepts and proposals included within this
report are based on input from that committee. The CRC was re-convened
(during September and October 2000j to review more specific proposals.
Members of the CRC where appointed by the Mayor, with input from
Neighborhood Coalitions. The committee included several landowners with
affected property. Copies of the CRC reports are available as an Appendix to this
report,

¢ During the month of October 2000 the Bureau of Planning organized three Open
Houses to allow the general public a preview of the proposed inventory maps.
Open House visitors where asked to comment on the inventory process and
invited to provide additional information about local resource areas.

¢ During October and November (2000) Bureau of Planning also met with a
number of more focused interest groups, including the Columbia Corridor
Association Representatives (regarding the Columbia Slough), and Citizens
involved in the Lents Urban Renewal District process (regarding Johnson Creek).
Preliminary inventory maps were shared with both groups.
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Site-specific Inventory Information

Resource Sites — Format of Information

The inventory portion of this report is presented in a series of supplemental
resource site summaries. For each resource site, a map is also included showing
the specific location of the significant resources identified within that site. Resource
sites are organized according to natural resource plan area. Sites 1 through 30
correspond to resource areas in the Johnson Creek Watershed. Sites 36 through 68
are found in the Columbia Corridor. The Northwest Hills and Skyline areas are
mapped as sites 73 through 109, and 143 through 145. Southwest Portland
resources are described in sites 110 to 131. The following pages provide locator
maps for all resource sites described in this inventory.

The following information is summarized for each resource site:

Natural Resource Plan Area: The applicable resource plan describing the site. For
example, the Southwest Hills Resource Protection Plan. These plans are the reports
that established the existing environmental zones. Refer to these existing plans for
more detailed information about each site.

Location: A geographic description of the resource site location, such as a major
street intersection in the vicinity.

Watershed: The drainage basin within the City of Portiand. For example, Tryon
Creek, Fanno Creek, Johnson Creek, Balch Creek, etc.

Neighborhood: The recognized Neighborhood Associations in the vicinity of the
resource site.

Maps: The relevant USGS quadrangle maps, state section maps, and City of
Portland Quarter-Section maps.

Zoning Designations: The current zoning designation for the site (City of Portland
base zone).

Description: A brief summary of the type of resources present within the site,
including general vegetation characteristics and any other notable landscape
features.

Wildlife Habitat Assessment (field survey): The numerical resource quality rating
given to the site based on previous field surveys using the Wildlife Habitat
Assessment Protocol (a description of that methodology is available in the
appendices of this report). This rating system describes the relative value of the site
to wildlife based on a variety of factors.

ODFW Aquatic Inventory: A reference to the Oregon Department of Fish and
Wildiife’s Aquatic Inventories Project report for the site, if available. The Aquatic
Inventory Project is designed to provide quantitative information on habitat
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conditions for streams throughout Oregon. This information is used to provide basic
information for biologists and land managers, to establish monitoring programs,
and to direct or focus habitat restoration efforts. Cited reports are filed at the
Bureau of Planning, and may also be available from ODFW (see the appendices for
more information).

Previously Identified Resources and Functional Values: The existing environmental
zones are based on functional values, or specific resource types known to have
functional value. For each resource site, previously adopted plans identify the
applicable functional values and resource types.

Additional Functional Values Identified: These are additional (or more specific)
functional values identified with this project. The additional riparian-related
functional values that are the focus of this inventory were discussed earlier in this
report. These functional values are the basis for determining if significant resources
exist within the resource site outside of the existing environmental zones. These
functional values are also discussed in more detail in the first chapter of this report.

Special Status Species: Plant and animal species designated by state or federal
resource agencies under the Endangered Species Act or related state programs (see
the Appendices for details).

Maps of Significant Resources
A map of each resource site is included with the site summary information. The
inventory map shows three different areas:

* The existing environmental zones. There are two existing environmental overlay
zones: the “protection zone” and the “conservation zone”. Some of the existing
conservation zones have been identified for re-evaluation, to determine if a
higher level of protection is appropriate.

+ Additional significant riparian resource areas have been identified that are not
currently within the environmental overlay zone. These areas have been mapped
based on the functional values discussed earlier (the matrix of significance
factors).

¢ Other riparian areas have been mapped where few existing resource functions
are present, but where land use practices may have significant influence on
riparian functions. As discussed above, these “areas of influence” are mapped
based on the science presented earlier in this report.
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How to Read the Inventory Maps
Figure 4: Inventory Map Key
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The inventory maps designate land areas into one of five categories, listed below.

1c. Existing Conservation Zone
These areas are already mapped as significant resources and are within the existing
environmental conservation (“c”) overlay zone.

1p. Existing Protection Zone
These areas are already mapped as highly significant resources and are within the
existing environmental protection (“p”) overlay zone.

2. Existing Conservation Zone, Elevated Significance

These areas are within the resource area of the existing environmental conservation
(“c”) overlay zones. These areas are identified for further evaluation. Multiple
riparian or wetland-related ecological functions are present in these areas.

3. Significant Resource Areas Not Already Within the Environmental Overlay Zone.
These areas are not currently within the resource area of the environmental overlay

zone. These areas are identified as significant because resources here provide
riparian or wetland - related ecological benefits.

4. Other Areas of Riparian Influence
These areas are not currently within the resource area of the environmental overlay

zone. These areas do not currently contain significant environmental resources.
The conditions in these areas, however, can impact stream and wetland health.
Environmental restoration within these areas would help us maintain or increase
the benefits we receive from streams and wetlands.
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