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Summary
Oregon Department of Forestry (ODF), Department of State Lands (DSL), Oregon Department
of Fish and Wildlife, (ODFW) and other state, federal and local agencies maintain and/or use
maps showing fish presence, stream size, and other ‘water typing’ characteristics that classify
stream segments for the purpose of regulating in-water and riparian land use, water withdrawal,
and other human impacts.
Streams considered to harbor anadromous salmonids are typically afforded the highest level of
habitat protection, with less protection for streams with resident non-migratory salmonids and
other fishes, and little or no protection on non-fish-bearing and undocumented streams. This
overview summarizes the variety of different ‘water typing’ systems in use across Oregon,
highlighting their origins, purpose and deficiencies as they pertain to safeguarding precious
public resources like native fish habitat and clean water. The inherent ecological limitations of
focusing the preponderance of regulatory protection on fish-bearing stream reaches is beyond the
scope of this overview.
Though certain water typing maps may be improved through periodic updates, incomplete data
on the true extent of fish populations limits their accuracy, particularly on small headwater
tributaries that have never been surveyed. Forestland tributaries harboring native cutthroat trout
are often erroneously classified as “non-fish-bearing,” of “unknown” status, or simply not
mapped. ODFW, Native American Tribes, and others may submit data on a stream-by-stream
basis to correct and augment maps, but rarely are systematic surveys conducted to characterize
and correct these incomplete maps. As a result, substantial portions of Oregon’s stream habitats
are likely not receiving their due protection from development, forestry operations, and other
land and water uses.
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1. Introduction
To identify and protect streams, rivers and other water bodies from harmful land and water use
impacts, the State of Oregon and local jurisdictions rely on several parallel systems. These ‘water
typing’ systems create a hierarchy of different stream classifications and water body types
(ponds, lakes, wetlands) based on size, fish species presence/absence, and other factors, which
together affect the level of protection afforded a given stream reach or other water body from
different land use or development activities.
This overview focuses on how stream habitats are classified for purposes of regulating land and
water use on State and private lands. We do not discuss separate lake or wetland classification
systems, nor do we provide a comprehensive treatment for federal lands. On federal lands the
U.S. Forest Service and Bureau of Land Management maintain a separate system that governs
their land use decision-making. Although the federal system has no regulatory bearing on State
and private lands, the ecological basis for its similarities and differences are worth noting, so it is
briefly described.
The various Oregon water typing systems have some similarities, but were developed for
disparate regulatory purposes. The overlapping systems can create confusion among the general
public and natural resource management professionals. This overview compares and contrasts
existing water type systems, explains their purposes, development, and how each is maintained
and updated over time. Lastly, this document discusses the risks to public resources and values
jeopardized by failures of the different approaches.

2. Waterways and Wetlands – DSL Essential Salmonid Habitat
The Oregon Department of State Lands (DSL) uses the Essential Salmonid Habitat maps to
regulate where and how fill and removal from waterways/wetlands is authorized and whether
compensatory mitigation is required1. Generally, a permit is required if an activity will involve
filling or removing 50 cubic yards or more of material in a wetland or waterway. For activities in
State-designated Essential Salmonid Habitat (ESH, as well as in State Scenic Waterways and
compensatory mitigation sites), a permit is required for any amount of removal or fill.
Generally the ESH maps delineate stream and river reaches with current (not historical)
observations of sensitive, threatened or endangered anadromous salmonids listed under State or
federal law, including chum, sockeye, Chinook and coho salmon, as well as steelhead and
cutthroat trout. It is notable that the State ESH statute does not reference bull trout, or any other
non-anadromous salmonid (such as widely-distributed coastal cutthroat and redband trout) or
other resident fishes.
The DSL maps show only ESH because all stream and river reaches beyond these reaches are not
regulated under the ESH rule (though a DSL fill-removal permit may still be required). Thus the
maps are binary: a reach is in/out of ESH and there are no reaches categorized as of
1

See OAR 141-102-0000 and https://www.oregon.gov/dsl/WW/Pages/Permits.aspx for background information on
the designation of Essential Salmonid Habitat designation and program administration. The State ESH regulations
and maps are distinct from the federal Magnuson-Stevens Fishery Act Essential Fish Habitat (EFH) requirements
but the two programs are similar.
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unknown/indeterminate status. The mapped spatial extent of ESH is relatively limited, as
compared to the ODF fish-bearing streams described below2.
DSL updates the ESH maps every 5-7 years in consultation with ODFW for the whole State
during specific time periods, and does not incrementally update maps as new information
becomes available. Scheduled updates include a public review and opportunities for submission
of new data. All change requests are heavily scrutinized and must be well documented with firsthand field observations and/or a concurrence of professional opinion. Hearsay reports and
presumptions of fish presence based on habitat characteristics are generally not accepted.
Figure A. DSL Essential Salmonid Habitat maps for western Oregon, showing the limited distribution of
rivers and streams with ESH designation. Note that this map does not depict the wider distribution of
streams and “waters of the State” where DSL fill-removal permits are required3.

2

Oregon DSL maintains an interactive mapping program that shows the 2010 and 2015 ESH maps here:
https://chetco-new.dsl.state.or.us/esh2017/ Metadata for the ESH maps is available here: https://chetconew.dsl.state.or.us/arcgis/rest/services/Maps/ESH_State/MapServer/0
Oregon State Library-archived 2010 Essential Salmonid Habitat (ESH) maps in pdf format for each Oregon county
are online here: https://digital.osl.state.or.us/islandora/object/osl:68592
3
In Oregon, “waters of the State include wetlands (defined broadly) on private and public land, including all
perennial streams, lakes and ponds; intermittent streams; the Pacific Ocean, tidal bays and estuaries; as well as
artificial ponds, ditches, wetlands and reservoirs.
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3. Forestlands and Beyond – ODF Fish Presence/Stream Size
Though the riparian protection standards vary across private, State, and federal ownerships, all
utilize a water typing system that distinguishes among fish and non-fish streams, as well as
perennial versus seasonal non-fish streams, with distinct riparian management prescriptions for
each. In all cases, the riparian management prescriptions depend on whether a stream is
classified as fish-bearing or non-fish. On State forestlands, riparian retention requirements are
higher than on private forestlands, but federal forestlands have the most protective requirements.
The Oregon Department of Forestry (ODF) administers the Oregon Forest Practices Act (FPA),
which governs tree-cutting, reforestation, and forest road construction on State and private
forestlands.4 As part of the FPA, ODF maintains a ‘streams layer’ that identifies fish
presence/absence and stream size data for the purposes of regulating forest practices along
streams and rivers. Forest practice rules limit chemical use, heavy equipment and tree removal
along streams where fish are considered present and certain domestic drinking water uses exist.
ODF stream protection rules vary by ecoregion, stream size (large, medium, or small), fish
presence/absence, whether domestic water supplies are adjacent to or downstream from a
regulated activity, and whether a stream is perennial or seasonal. Generally, there is greater
riparian vegetation retention required for streams that are larger, fish-bearing, perennial, and/or
those supplying domestic drinking water.
Fish presence is determined through field documentation of fish presence, physical habitat
criteria, and/or GIS modeling. All salmonids count as ‘fish’ for the purpose of determining fish
presence, including both anadromous and resident populations. In addition to salmonids, the
presence of other State- or federal-listed threatened and endangered fish species, or other
ODFW-designated game fish may qualify a stream as fish-bearing.5 A stream is considered fishbearing if qualifying fish make only seasonal use of the stream, year-round occupation by
qualifying fish species is not required.
Since the ODF fish presence/stream size water typing maps were developed to apply on
forestlands, they are among the most spatially comprehensive of the various ‘water typing’
systems in Oregon. However, stream densities vary considerably, and beyond State/private
forestlands the maps are often less comprehensive and detailed, and are not updated or
maintained with any regularity.6
The ODF updates their stream layer to correct errors or missing information on a case-by-case
basis and regional ODF stewardship foresters are responsible for completing their local updates
in consultation with forestland owners, ODFW and Tribes. Generally the stream map updates are
completed as part of a forest practice application by a landowner or landowner representative,
4

See https://www.oregon.gov/ODF/Working/Pages/FPA.aspx for a description of the Forest Practices Act and links
to enabling rules and regulations.
5
OAR 629-600-0100 (23) "Fish use" means inhabited at any time of the year by anadromous or game fish species
or fish that are listed as threatened or endangered species under the federal or State endangered species acts.
6
A metadata description for the 2010 ODF stream size/fish presence maps is here:
https://gisapps.odf.oregon.gov/data/metadata/ODF_Streams.pdf
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who will conduct a field survey demonstrating stream location, size, and fish presence/absence
by reach. The field verification survey must follow a defined protocol,7 which is then submitted
for review to ODF, ODFW, and affected landowners and ultimately approved/denied by ODF.
In certain geographies, the vast majority of streams may be classified by ODF as ‘unknown’,
where fish presence/absence surveys or modeling has not been completed. This circumstance
may lead to high resource risk where the ‘unknown’ streams are presumed not to bear fish and
afforded less protective non-fish-bearing status though undocumented salmonids are actually
present. Other streams mapped as non-fish-bearing may also be misclassified and harbor
undocumented salmonids. Typically – in this author’s experience – these challenges prevail in
the networks of unnamed small headwater streams, and are less common in the medium/large
named streams lower in the watershed, but stream map errors can occur throughout watersheds.
Figure B. ODF stream maps, showing Fish, Non-fish, and Unknown stream distribution. Note that certain
portions of the landscape (including most federal and some private non-forestry lands show a high
concentration of Unknown streams), and that stream density varies by geographic setting.

7

Two protocols exist, one for physical habitat (ODF. 2009. Physical habitat survey training manual. Oregon Dept.
of Forestry, Salem, Oregon. 24 pages + appendices), and one for biological/electrofishing surveys (ODF and
ODFW. 1995. Surveying forest streams for fish use. Oregon Dept. of Forestry, Salem, Oregon. 30 pages.
http://www.oregon.gov/odf/privateforests/docs/fishpresncsurveyprotocol.pdf)
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The 2017 riparian buffer rules intended to meet the Protecting Coldwater Criterion of the State’s
stream temperature standard on small and medium fish-bearing streams created a new stream
type for the Coast Range, Interior and Western Cascades regions of western Oregon that is
depicted on ODF’s Salmon, Steelhead, and Bull Trout (SSBT) maps. The SSBT maps describe a
subset of ODF fish-bearing streams in western Oregon that have been confirmed to harbor
salmon, steelhead or bull trout. The SSBT stream riparian standards – which are somewhat more
protective that those for other fish-bearing streams – do not apply in southwest or eastern
Oregon, and the maps depict only small- or medium-size streams where the rules may apply.
Figure C. Oregon Department of Forestry SSBT maps, showing the limited distribution of small and
medium streams on forestlands with identified populations of salmon, steelhead, and bull trout. The
two closeup maps from Columbia and Douglas counties show SSBT streams (in green bold) in relation to
ESH streams (in blue).

The ODF SSBT maps are not complete distribution maps for salmon, steelhead, and bull trout
but only highlight locations on small and medium streams where forestry operations are required
to retain more shade to comply with a water quality criterion that targets certain ESA-listed fish
populations. The purpose of the dataset is to meet a narrow regulatory purpose, i.e. to identify
areas where specific riparian buffer rules apply. Based on analyses by EPA, the SSBT streams
represent approximately 11% of all stream miles, and 26% of all fish-bearing and perennial
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streams within private and State forestlands governed by State forest practice rules in western
Oregon.8

4. DEQ Water Quality Rules And Spatially Explicit Beneficial Uses
The Oregon Department of Environment Quality (DEQ) sets temperature criteria to protect
designated temperature-sensitive, beneficial uses, including specific salmonid life cycle stages.
The temperature criteria are science-based numeric criteria for specific uses, (e.g., salmon and
steelhead spawning use, rearing and migration use (see OAR 340-041-0028(4)) and include
spatially explicit maps of discrete stream and river segments with distinct temperature criteria.
These spatially explicit water quality criteria do not directly affect or regulate land use activities
through prescriptions or limits on riparian vegetation management. However, if numeric
temperature criteria are not being met, DEQ must develop source-specific limitations for all
thermal pollution sources, including nonpoint source land uses such as forestry and agriculture
under their Total Maximum Daily Load (TMDL) authority. DEQ has enforcement authority to
achieve compliance with thermal and other load allocations, but to date has not exercised this
authority in connection with any nonpoint source load allocation.
As part of its temperature standard rulemaking in 2003, DEQ adopted fish use designation tables
and maps. Most of the fish uses were approved by the Environmental Protection Agency in
March 2004, with the remainder approved in 2010. Since that time the maps have not been
updated. DEQ relied primarily on ODFW for information on fish distribution and life stage
timing.9 Many small headwater streams on forestlands harboring native fish are not depicted on
these DEQ maps. The DEQ fish use designation maps specify biologically-based temperature
standards for different stream and river reaches, such as ‘bull trout spawning and rearing’ (12°
C), ‘salmon and steelhead spawning’ (13° C), ‘salmon and steelhead migration’ (18° C), and
‘salmon and steelhead migration’ (20° C).

8

Leinenbach, A. 2015. EPA memo to Alan Henning, ODF, on comparison of stream miles associated with
designated SSBT streams. 4 pages.
9
The ODFW methodology for developing their database is described in the “1:24K Fish Habitat Distribution
Development Project Procedures Manual” (ODFW, February 26, 2002).
https://nrimp.dfw.state.or.us/nrimp/24k/docs/complete_manual.pdf
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Figure D. DEQ temperature criteria and fish use designation maps, showing the range and distribution of
streams where applied.

5. Local Jurisdiction Goal 5 Inventories and Development Rules
Under the State of Oregon’s land use planning rules, local cities and counties must inventory and
protect natural resources as part of their Goal 5 responsibilities. The Department of Land
Conservation and Development (DLCD) oversees and approves this process, and there is a
process filter (the Economic, Social, Environmental and Energy (or ‘ESEE’ analysis) under
which all natural resources must be inventoried but only a priority subset must be protected with
restrictions on development.
Local Goal 5 natural resource inventories were developed during the period 1998-2006 as a onetime effort and have never been updated, except in select jurisdictions like Portland. There is no
process under State rules for updating the maps (though jurisdictions may voluntarily update the
inventories). The specific process and maps used for the original development of Goal 5
inventories varied by jurisdiction. Some cities and counties were more (or less) expansive in
their definition and protection of Goal 5 inventoried resources.10
10

For more information on the Oregon DLCD Goal 5 requirements, see OAR 66-023-0000
https://secure.sos.state.or.us/oard/displayDivisionRules.action?selectedDivision=3073
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With specific regard to stream protection maps, most cities and counties relied on guidance and
advice from ODFW. However, because detailed (1:24,000-scale) ODFW fish distribution maps
were not fully developed at the time, many jurisdictions relied on other stream and fish
distribution data, such as then-current ODF fish presence/stream size maps. 11 In certain urban
jurisdictions, there were efforts to field inventory and supplement what stream maps already
existed at the time of the Goal 5 inventory.12 In rural jurisdictions, there were often fewer
resources to create/supplement available maps and less effort to generate comprehensive Goal 5
inventories.
Within or near mapped and designated Goal 5 resources, cities and counties must apply
restrictions on urban and rural development to protect and safeguard these natural resources,
including streams.13 Local jurisdictions may choose to develop their own habitat protection
standards or adopt the Oregon DLCD ‘safe harbor’ standards. On large rivers (>1,000 cfs
average annual flow) the Oregon ‘safe harbor’ standard requires a minimum riparian buffer of 75
feet from the top of bank. Along “small” fish-bearing streams (<1,000 cfs average annual flow),
lakes and wetlands a 50-foot riparian buffer is the standard.14 There is no riparian buffer or
setback standard for non-fish-bearing streams under the DLCD ‘safe harbor’ rule.
Many jurisdictions use the Oregon ‘safe harbor’ standard, but some have their own local rules,
which segment and regulate portions of the stream network differently. For example, in rural
Clackamas and Jackson counties, the principal rivers (like the Rogue, Clackamas, and Sandy)
have relatively large riparian buffers, with other fish-bearing streams receiving less protection
and no safeguards for non-fish streams. Other jurisdictions, such as cities in the Portland
metropolitan region and Douglas County, have standard setbacks on all mapped streams
regardless of their size or the presence of fish. Some jurisdictions like Portland and Clackamas
County acknowledge and provide processes for ‘map errors’ where unmapped streams may be
regulated during land development, but most jurisdictions lack formal procedures around
undocumented streams and the Goal 5 inventory maps are used ‘as-is’ to regulate development
along streams.
The Goal 5 riparian buffers are not no-touch setbacks, and allow for a variety of land uses and
activities within the setback distance. These allowed uses or exemptions vary by jurisdiction but
typically include limited clearing of understory vegetation, road construction, placement of
utilities, and more. There is limited information from DLCD on which local jurisdictions have
adopted the Oregon ‘safe harbor’ or other locally-derived standards, and there appears to be no
State-level tracking of how individual jurisdictions are implementing their local Goal 5
programs.
11

Under the Goal 5 rules, there is no definition of ‘fish-bearing stream’ and local jurisdictions are allowed to
develop their own definition. In practice, this definition is driven by the choice of stream maps used by the
jurisdiction in their original Goal 5 inventory.
12
Typically conducted through the Goal 5 natural resources inventory process, including those completed by Metro,
City of Portland, Multnomah County, Lane Council of Governments, ODFW, and others.
13
For the specific Goal 5 requirements and procedures, see
https://secure.sos.state.or.us/oard/viewSingleRule.action?ruleVrsnRsn=175718
14
Note that ODF’s small streams begin at 2 cfs, an order of magnitude smaller than DLCD’s cutoff.
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6. Glaring Deficiencies – Water Extraction and Agricultural Practices
A. Water Withdrawals and Priority Flow Restoration Streams – To regulate water withdrawals
from surface waters, the Oregon Water Resources Department (OWRD) relies on a ‘zoned
approach’ to delineate and map Oregon subbasins that are open, closed, or open with
conditions/seasonally. These ‘water availability’ maps and tables define where and at what
season, there are available surface water supplies for ‘beneficial uses’ by agriculture, municipal,
and other water users.15 OWRD makes use of these water availability models to permit and
condition new or transferred water rights requests.
Similar to the above-described water typing systems, the OWRD water availability models suffer
from incompleteness, over-predict the availability of surface water for extraction (especially in
drought years), and thereby under-protect precious public resources like native fish habitat and
clean water. In contrast to other Oregon water typing systems, there is no process for updating
the water availability maps or tables, which is accessible to landowners or the general public.
Under the OWRD water availability models, the presence of at-risk fish populations or existing
water quality limitations may affect OWRD’s permit approval determination. To aid OWRD’s
risk determination for sensitive public resources (principally in-stream flows for fish), the
OWRD and ODFW jointly identified priority basins for streamflow restoration throughout the
state in 1998-2001.16 These priority areas represent watersheds in which there is a combination
of need and opportunity for flow restoration to support fish recovery efforts under the Oregon
Plan for Salmon and Watersheds.
OWRD uses priority stream flow restoration maps to focus its efforts on protection and
restoration of instream flows. However, there is no explicit system that defines criteria for how
OWRD undertakes water rights conditioning to protect public resources. Generally, OWRD staff
consults with ODFW, DEQ and potentially other agencies to make a determination that balances
protection of public resources with a given water user’s request for new/transferred rights.17

15

Water availability basins are shown on this map
http://apps.wrd.state.or.us/apps/gis/gis_map_library/gis_map_details.aspx?gis_library_item_id=2846, and the online
water availability reporting system is here
https://apps.wrd.state.or.us/apps/wars/wars_display_wa_tables/search_for_WAB.aspx. A detailed description of the
OWRD water availability approach is available here
https://www.oregon.gov/owrd/WRDPublications1/DeterminingSurfaceWaterAvailabilityInOregon.pdf
16
To access OWRD-ODFW priority streamflow restoration basin maps as well as a summary and description of the
process to develop them, see https://nrimp.dfw.state.or.us/nrimp/default.aspx?pn=streamflowmaps
17
For an overview of water rights laws and regulations in Oregon (including the balancing process used by
OWRD), see https://www.oregon.gov/OWRD/WRDPublications1/aquabook.pdf.
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Figure E. Example OWRD-ODFW stream flow restoration priority map for the Umpqua River basin.

B. Other Agriculture-related Stream/Riparian Regulations – On agricultural lands, Oregon does
not use any water typing system to guide stream and riparian protection rules.
Most farms and ranches operating along streams are not regulated by State or local authorities. In
certain limited circumstances, Oregon Department of Agriculture (ODA) may require permits for
confined animal feeding operations (CAFOs), and DSL/Army Corps of Engineers (ACOE) may
require permits for farmed wetland pastures. But both permit programs affect a relatively limited
number/area of farms and ranches in Oregon.
Farmers are explicitly exempted from in-water work related to farm operations under the DSL
fill-removal laws if their activity involves less than 50 cubic yards and is not in an area
determined to be ESH or a State Scenic Waterway. Farming and emergency repair of dikes,
dams, levees, tidegates, irrigation ditches, and transportation structures are exempt from State
permit review (but may be scrutinized by local governments and/or ACOE).
To address water quality concerns associated with farm runoff, the ODA administers nonregulatory Agricultural Water Quality Management (AWQM) plans and rules for 39 watershedbased areas across the State. Each AWQM area has administrative rules but education is
consistently emphasized over enforcement to resolve water quality problems. The ODA has
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7. Relationships and Themes Among Oregon’s Water Typing Systems
Several themes emerge from an overview of the various Oregon water typing systems. Many
jurisdictions utilize a ‘zoned approach’ to the regulation of land and water uses along streams.
Streams are often categorized and regulated differently based on fish-presence/absence, stream

10
18

A summary of fifteen years of aerial photo-based change analysis of riparian cover along streams within focal
AWQM’s is available online here:
https://www.oregon.gov/ODA/shared/Documents/Publications/NaturalResources/15YearRecordReport.pdf
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size, and flow duration (perennial versus seasonal/intermittent). For many of the various systems,
ODFW was consulted or advised in the dataset development. However, other aspects of the
various water typing systems show less commonality.
Lack of Updates – With the exception of the DSL Essential Salmonid Habitat (ESH) and ODF
stream layer datasets, the various water typing systems lack a process whereby maps are updated
based on new information. Although some systems were developed in consultation with ODFW
and/or used ODFW/ODF fish distribution data at the time of their development, the different
vintages of map resources and lack of an update process render their products distinct to the era
of their development. For example, in Clackamas County the rural Goal 5 inventory maps reflect
ODF fish distribution maps that were available in 2000, and do not show many known fishbearing streams that have been added over the past twenty years, which are reflected on current
ODF fish presence maps.
Inconsistencies – The most spatially-extensive, consistent water typing systems in Oregon are
the DSL ESH, ODF fish presence/stream size, and DEQ temperature criteria/fish use designation
maps. Collectively, local jurisdiction Goal 5 inventories also cover a large area of the State but
vary in their comprehensiveness and supporting data by jurisdiction. ODFW also maintains its
own fish distribution map layers, which the agency uses in its consultation and advisory role with
ODF, DSL, OWRD, DEQ, and local jurisdictions. There is no single, complete fish distribution
map from which these various water typing systems derive. A complexity of rules and
overlapping application of the various systems creates confusion and misunderstanding among
the general public as well as natural resource professionals.
There is no relationship between the DSL ESH and ODF streams layer datasets. Nor is there a
relationship between the ODF SSBT maps and the DSL ESH maps, though one might presume
so from the available descriptions for each. These data sets were developed independently by
different agencies for distinct purposes, albeit for the similar purposes of regulating land use in
and around salmonid habitat.
Limited Public Access – A web-based mapping portal enables the general public to access the
DSL ESH maps. ODF maintains their FERNS forest practice permitting and notification system,
which provides access to the ODF fish presence/stream size maps with a login. Otherwise to
access the ODF fish layer, one must download the data and import it into a GIS. The
accessibility of Goal 5 inventories via web varies by jurisdiction, with certain cities and counties
having web mapping portals and others lacking such access. Transparency and accessibility of
the various systems is an important consideration for advocates of the public interest. Without
easy access, the public’s ability to effectively advocate for greater protection of streams, fish
habitat, clean water and other public resources that comprise ‘the commons’ is limited.
Historical Versus Current Fish Distribution – With the ESH maps, DSL seeks to represent
current anadromous salmonid distribution, but with the other water typing systems it is
frequently unclear if the maps are intended to represent historical or current occupied fish
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habitat. More clarity around this issue is needed with several of Oregon’s water typing systems,
including the ODF streams layer.19
Disparate and/or Unclear Purposes and Regulatory Implications – There are also variations in
the intended use of the different water typing maps. Certain authorities like ODF and local
jurisdictions map stream types and apply a defined riparian buffer to a water type category. In
contrast, OWRD and ODA lack explicit rules defining the use of their maps and utilize a fuzzy
balancing approach to administer new/transferred water rights or regulate agricultural uses along
streams, respectively.
Figure G. Riparian buffer widths on federal, State, and private forestlands, as well as developed and
agricultural lands. ‘No-touch’ prohibit land disturbance, whereas inner and outer RMAs allow some or
few restrictions on land disturbance, respectively. Riparian reserves allow for management actions that
meet ecological goals. Stream buffers of 25 ft may be applied on agricultural lands by ODA on a case-bycase basis. On USFS forestlands, riparian buffers based on site potential tree heights may be larger than
the minimums reported below. On western Oregon BLM lands a 2016 rule change reduced buffer widths
to approximately one-half of those shown below.
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Clackamas"Co""""""""""""""""""""""""""""""""""""""""""""""""""""""Principal"river"
Large"≥10"cfs"ﬁsh6bearing"
Med">2610"cfs"ﬁsh6bearing"
Small"≤2"cfs""ﬁsh6bearing"
Nonﬁsh"
DLCD"safe"harbor""""""""""""""""Large"stream"or"river"≥1000"cfs"
Small"ﬁsh6bearing"stream"<1,000"cfs"
Nonﬁsh"
Perennial"streams"

One apparent theme from this overview is that Oregon has more explicit and protective riparian
land use rules for forestlands and – to a lesser extent – for developed lands. There are less
19

For more on mapping fish habitat versus fish presence, see
https://www.oregon.gov/ODF/Board/Documents/Draft_Habitat_Memo.docx
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explicit rules around farm and rangeland riparian and water uses. The State’s various water
typing systems for the latter have only a tangential influence on the regulation of agricultural
land and water uses. For a more detailed analysis of the various water typing systems and how
riparian management prescriptions are implemented across different land uses in the Oregon
Coast Range, see Boisjolie (2016).20

8. Missing Data and Uncertainty with Oregon’s Water Typing Systems
One challenge with the ODF stream maps (and others) is the significant number of misclassified
streams, those of unknown/indeterminate status, as well as undocumented (unmapped) streams.
This challenge was first recognized and quantified in Washington State by Tribes and the Wild
Fish Conservancy more than twenty years ago for the parallel Washington Department of
Natural Resources water type system and maps.21
Recently, field studies in Oregon have demonstrated similar challenges. In 2011-12 Multnomah
County fish distribution studies of Upper Johnson and Beaver Creeks found approximately eight
miles of new salmonid-bearing streams, including approximately two miles of stream harboring
threatened coho salmon22. In 2014 over eight days, this author documented 9.1 miles of new fishbearing stream (a 29% increase) in the Beaver-Parrot/Abernethy Creek drainages of north
Clackamas County. Over nine days in April-May 2015 in the Molalla/Milk Creek drainage, we
documented 7.0 miles of new fish-bearing streams (a 10.7% increase), as well as 3.0 miles of
new streams that were not shown on ODF stream maps.23
More recently, Oregon State University has used eDNA sampling and modeling of streams from
high-resolution laser altimetry on the Elliott State Research Forest to estimate that the fishbearing stream network is 30% more extensive than what is depicted on ODF stream maps.24
Across the Oregon Coast Range, Boisjolie (2016) found high rates of policy uncertainty reflected
in the water type maps for different land use authorities. On federal lands 65% of the stream
network (35,731 km total) was classed as of unknown status, versus 11% fish-bearing and 23%
non-fish. On State forestlands, 47% of the stream network (13,851 km total) was of unknown
status, versus 14% fish-bearing and 39% non-fish. On private forestlands, 80% of the stream
network was classed as of unknown status, versus 20% fish-bearing and 0% non-fish. This
incomplete data combined across the various policy landscapes leaves high uncertainty in the
regulatory status over 60% of the stream network within the Oregon Coast Range. Boisjolie also
found high variation in the degree of completeness by subbasin (mean 62.1%, range 4.1-99.4%;
Boisjolie 2016).
20

Boijolie, Brett. 2016. Policy Patterns across Riverscapes : Riparian Land Standards in the Oregon Coast Range.
Masters thesis, Water Resources Policy and Management, Oregon State University. 120 pages.
https://ir.library.oregonstate.edu/concern/graduate_thesis_or_dissertations/6w924f34d?locale=en
21
See http://wildfishconservancy.org/what-we-do/science/ecosystem-preservation/water-typing for more
information and background on water typing in Washington State.
22
For the complete results of Multnomah County fish distribution surveys, see https://multco.us/water-qualityprogram/reports-and-plans
23
For the complete Molalla water typing investigation results, see http://www.molallariverwatch.org/news/2016-01Molalla-Water-Typing-Project-Summary.pdf
24
OSU. 2020. Draft Elliot State Research Forest Proposal. 26 pages + appendices. See appendix 7, p. 54
https://www.oregon.gov/dsl/Land/Elliott%20Forest%20Library/ESRF_Draft_Proposal_11.10.20.pdf
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If fish-bearing streams are misclassified as non-fish-bearing, mapped as unknown, or missing
from maps, they are at increased risk of degradation from logging, development, and other land
disturbance. On private rural residential and forestlands, a small non-fish-bearing stream may
have a minimum riparian buffer width of 0-10 feet, whereas a small fish-bearing stream may get
a logging and/or development setback buffer of 50-60 feet. Where unmapped or mapped non-fish
streams harboring fish remain undocumented, they are minimally protected or receive no
protection from harmful land uses.

9. Relative Impact and Risks to Public Resources
A more thorough consideration of the ecological impacts of the different water typing systems,
as well as their challenges and uncertainties, can inform how and where environmental advocates
prioritize freshwater conservation work.
The ESH and Goal 5 maps apply to relatively few stream and river miles but concentrate along
more populous waterways where the greatest number and variety of human uses predominate. In
contrast, the ODF fish layer applies across the most widespread land use in Oregon - 10.6 million
acres of State and private forests. Forest practices also govern the most dynamic portions of the
landscape where logging and road-building are most likely to directly and significantly alter
hillslope and streamflow processes.
For the DEQ water quality criteria maps, OWRD water availability basin maps, OWRD-ODFW
stream flow restoration priority maps, and ODA WQMA programs there is less explicit
connection to a policy decision-making framework, the land/water use standards are weak or
unenforced, and/or there is a fuzzy balancing process of public resource protection with other
goals like economic development, property rights, and other human interests.
For the Oregon Coast Range, Boisjolie (2016) found that ODF forest practice rules govern
approximately 40% of the stream network (44,811 km), the federal Northwest Forest Plan
governs 32% (37,730 km), with smaller areas subject to ODA Agricultural Management Rules
(13%, 14,140 km), State Forestry Management Plans (12%, 13,851 km), or other
Tribal/county/city jurisdictions (3%, 3,520 km). Focusing more narrowly on stream miles with
high intrinsic potential to sustain salmonids, Boisjolie found that 44% of stream lengths are
governed by AWQM Plans, 28% by private forest practice rules, 13% by State Forest Plans, 10%
by other jurisdictions, and 5% by the federal Northwest Forest Plan.
Superimposed on these policy map considerations, conservationists are faced with various other
uncertainties about the implementation of regulatory programs and outcomes that may imply
opportunities to change decision-making and improve on-the-ground protection for clean water
and imperiled salmonids. For example, for DSL in-water permitting around ESH as well as
federal, State, and private forest practices, the public has avenues to learn about, comment on
and potentially influence decision-making. In contrast, for Goal 5 programs there is less
opportunity for the public to weigh in and influence permit decisions made by local jurisdiction
planners. Oregon has no State Environmental Policy Act and public review is not embedded in
the Goal 5 decision-making process.
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For several of the water typing systems that prescribe different protection standards for distinct
water types, there are high levels of uncertainty around what protection standards apply where on
the landscape and how the extent of a fish-bearing water is determined on the ground. Fieldtruthing fish presence and correcting/upgrading streams can win additional on-the-ground
protection for waterways on forestlands and developed areas governed by Goal 5 programs. But
the scale of this challenge in Oregon is immense and conservationists need to explore other
approaches to reduce uncertainty and bring transparency to complex environmental protection
programs.

10. Remaining Questions
From this review several questions remain around how Oregon administers its various water
typing programs. The questions below focus on the ODF fish presence/stream size water typing
system used to regulate forest practices on State and private forestlands. These lands include 11.5
million acres across the State, and include the headwaters for nearly all Oregon’s major river
systems. On the basis of their landscape position and geographic area, environmental gains on
State and private forestlands can have large consequences for the health of all Oregon
freshwaters, including those downstream.
While federal lands are governed by larger-scale politics and are more immutable, many of these
questions have parallel relevancy to Oregon’s other water typing systems and how they are used
to govern streamside land use, water withdrawals, and more.
1. How does the process of administering water typing changes actually work?
2. Is there variation in the administration of water type changes by stream classification
type, or by different permit or landowner types?
3. How does the administration of the water typing rules vary by region or stewardship
forester?
4. What agencies or entitites have review opportunities for any proposed water typing
changes? Is this review limited to ODF and ODFW, or are Tribes and/or other interested
parties ever afforded the opportunity to review and weigh in on ODF’s final
determination?
5. How do ODF and federal forestland water typing systems compare to one another,
particularly in areas where checkerboard ownerships prevail (e.g. O&C lands and
elsewhere with USFS and private lands).
6. What is the process for implementing water typing upgrades from Unknown (U) or Nonfish (NF) to Fish (F)? Is it different between U and NF streams and why?
7. Operationally, how are streams of Unknown (U) status handled with planning, timber
harvest and road building on State forestlands? How are U streams handled on private
forestlands with permitting these various activities?
8. How does ODF deal with the high-level of uncertainty surrounding the distribution of U
streams (and their unknown harvest prescriptions) with its operations and planning on
State and private forestlands?
9. How was the ODF water typing used in forestry HCPs in Oregon? For example, with
Weyerhaeuser’s 1995 208,000-acre Millicoma Tree Farm HCP (albeit this HCP is old
and was focused on Northern Spotted Owls), and with non-forestry HCPs that may use
the water typing data like the City of Portland’s 2009 Bull Run Water Supply or
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Pacificorp Klamath Hydro HCPs? Though none of these HCPs focus on forestland
management impacts on native aquatic species, how do they utilize the ODF streams
layer and deal with the uncertainty embedded in this dataset?
10. How do landowners implement downgrades from F to N, and are there safeguards and
reviews in place? How common is this practice?
11. Is the ODF-ODFW field protocol followed in each instance when a stream fish
presence/absence determination is required, or is some modified/simplified process
followed in certain cases? What is the basis for any modified/streamlined process and is it
well-grounded in the forestry or other land use rules?
12. How does the timing of water typing upgrade/downgrade surveys in relation to drought
play out in Oregon? Are there certain restrictions/limitations that must be considered
during drought years?
13. How do historical changes in stream channels (e.g. loss of habitat-forming large wood,
anthropogenic barriers like road-crossings) affect the administration of the water typing
program and policies?
14. Does Oregon ODF fish presence depict current fish habitat or is it meant to include
historical habitat as well?
15. How does the consideration of ‘fish presence’ versus ‘fish habitat’ play out in the
administration of the ODF water typing system?
16. How do other headwater stream field assessment methods, such as the more recent
USEPA Streamflow Duration Method for Oregon25 relate to ODF’s field-based
determinations of headwater water typing?
17. How can other landscape-level field assessments of native fish distribution affect updates
to the ODF streams layer? See for example, ODFW’s current fish habitat distribution
data,26 Steve Trask’s ‘rapid bio-assessments’ (completed for numerous watersheds in
western Oregon)27, and the Pacific States Marine Fisheries Commission’s recent coastal
cutthroat trout range-wide assessment and map.28
18. How could landscape-level stream habitat GIS data, such as CLAMS29 or NetMap30 high
intrinsic potential maps for steelhead or coho (or others) be utilized to augment future
field-based assessments of water typing?

25

https://www.oregon.gov/dsl/WW/Documents/sdam_final_manual.pdf
https://nrimp.dfw.state.or.us/nrimp/default.aspx?pn=fishdistdata
27
For a listing of ‘rapid bio-assessments’ (which are focused on native salmonid distribution) completed over the
past twenty years, see the ODFW data clearinghouse at
https://nrimp.dfw.state.or.us/DataClearinghouse/default.aspx?p=149 and search for ‘rapid bio-assessment’. Many of
these studies have limited or incomplete digital map data making them difficult to integrate with other data.
28
http://www.coastalcutthroattrout.org/sample-page/cct-interactive-map
29
https://www.fs.fed.us/pnw/sciencef/scifi72.pdf and
https://databasin.org/datasets/e437a389c67b40218c44a04b2327f1ab
30
http://www.terrainworks.com/intrinsic-potential-ip-fish-habitat-modeling-read
26
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