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TIME TOPIC LEAD 

4:00 PM Call to Order CCAC Chair 

4:05 PM Introductions All 

4:10 PM Review of September 19, 2019 Meeting Summary CCAC Members 

4:15 PM Report from Planning Area CAC Liaisons Robert Stricklin 

Theodore Lundy 

Cheryl Johnson 

Ron Weber 

James Coughlin/Andrea Mazzarella 

4:45 PM Goal 3 – Additional Discussion (if needed): CCAC Members 

Public 

5:15 PM Goal 4 - Discussion: 
• Would it be beneficial to create goals or policies 

that would encourage creation of carbon sinks? 
• What policies might reduce threat from 

wildfire? 
• How might a goal or policy encourage update of 

the Forest Practices Act to take into 
consideration changes in climate and new 
information from DOGAMI and FEMA? 

• How can the economic, environmental and 
recreational aspects of forest lands be balanced?   

• How will climate change alter timber 
production and harvesting practices? 

• How can the county prepare enforceable 
policies that can in turn be implemented 
through zoning and development standards? 

• In an area of the state that is highly dependent 
upon timber revenues, can/should policies be 
considered in other goals (i.e., Goal 9 – 
Economic Development) to decrease reliance 
upon timber funds? 

• How do forest lands intersect with other goals 
in the plan? 

NOTE: These are questions to create a discussion.  
It is not intended that they be addressed in one 
meeting. 

CCAC Members 

6:15 PM Public Comment and Input Public 
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TIME TOPIC LEAD 

6:25 PM • Review of meeting dates and times 

• Holiday schedule and preparation for Goal 5 

CCAC Members / Staff 

6:35 PM Distribute background materials for next meeting Staff 

6:40 PM Closing comments and adjournment CCAC Members 

 

BACKGROUND MATERIALS PREVIOUSLY PROVIDED: 

• Goal 4 Summary Report 

• Statewide Planning Goal 4 

• Clatsop County Goal 4 

• Forest Practices Act Fact Sheet 

• Oregon Forest Resources Institute – Oregon’s Forest Protection Laws An Illustrated Manual 

• Oregon Global Warming Commission – Forest Carbon Project Report 2018 

• Timber Unity Association Public Comments 

• Goal 4 Performance Review Worksheet 

 

BACKGROUND MATERIALS FOR MEETING 6 PROVIDED: 

• Goal 5 Summary Report 

• Statewide Planning Goal 5 

• Clatsop County Goal 5 

• Goal 5 Performance Review Worksheet 

 
All Comprehensive Plan Citizen Advisory Committee meetings are open to the public.  Community 

members are welcome to observe and provide written comment at any time to comdev.co.clatsop.or.us. 
As time allows, verbal comment is welcome during the time specified on the agenda. 

 
NOTE TO CAC MEMBERS: Please contact the Community Development Department (503-325-8611) if 
you are unable to attend this meeting. 
 

ACCESSIBILITY: This meeting location is accessible to persons with disabilities. A request for an 

interpreter for the hearing impaired or for other accommodations for persons with disabilities should be 

made at least 48 hours prior to the meeting by contacting the Community Development Land Use Planning 

Division, 503-325-8611.  



 

 1 

Summary of September 19, 2019 1 

Countywide Citizen Advisory Committee Meeting #4 2 

Judge Guy Boyington Building 3 

857 Commercial Street 4 

Astoria, OR 97103 5 

 6 

The meeting was called to order at 4:00 p.m. by Andy Davis, CCAC Chair. 7 

 8 

CCAC Members Present CCAC Commissioners Absent Staff Present Public Present 
Andy Davis  Gail Henrikson Diane Jette 
Jan Mitchell   Comm. Lianne Thompson 
Harold Gable   Mike Seppa 
Patrick Corcoran   Misty Ogier 
Robert Stricklin   Nancy Ferber 
Theodore Lundy   Pamela Matson McDonald 
Cheryl Johnson   Lisa Phipps 
James Coughlin   Larry Nelson 
Jim Alegria   Susana Gladwin 
Ron Weber    

    
Welcome and Introductions 9 

The CCAC members, staff and members of the public introduced themselves.   10 

 11 

Review of August 15, 2019 Meeting Summary: 12 

The Committee reviewed the meeting summary.  No comments or corrections were provided. 13 

 14 

Planning Area CAC Liaison Reports: 15 

Clatsop Plains (CPCAC): Robert Stricklin stated that the September CPCAC meeting had been cancelled. 16 

 17 

Lewis and Clark Olney Wallooskee (LWCOWCAC): Jim Coughlin stated that he had nothing to report as the 18 

next LWCOWCAC meeting would not be held until the following week. 19 

 20 

Northeast (NECAC): Cheryl Johnson stated that the NECAC had met on September 5th. She said that the 21 

committee had discussed climate change, dikes, tide gates, drainage, public transit, emergency evacuation 22 

and housing issues.  She informed the CCAC that there is only one house on the Northeast planning area 23 

that is for sale that is listed under $300,000.  24 

 25 

Regarding the committee’s discussion of Goal 3 – Agricultural Lands, Ms. Johnson stated that two of the 26 

NECAC members are farmers.  She stated that the NECAC may draft policies to be included in Goal 3. 27 

 28 

Mr. Davis asked what issues, specifically, related to climate change had the NECAC discussed.  Ms. Johnson 29 

stated that the committee discussed sea level rise. 30 

 31 

Southwest Coastal (SWCCAC): Tod Lundy discussed the SWCCAC’s third meeting on September 11th.  He 32 

clarified that the SWCCAC’s recommendation that building permits should be delayed for a week to give 33 

neighbors an opportunity to respond to planning staff pertained only to permits which would modify the 34 

exterior of the property. He added that the exception to interior permits would be for permits that would 35 

create new bedrooms with dedicated baths.  36 



 

 2 

He stated that Charles Dice, Chair of the SWCCAC wants to planning staff to find a way to forecast and 1 

restrict development of rural communities commiserate with the capacity of the local water and sewer 2 

district. 3 

 4 

Mr. Lundy stated that the SWCCAC had discussed the capacity of the county to limit short-term rentals in 5 

ways similar to Cannon Beach.  He added that the intent would be to preserve the local utilities, roads and 6 

livability for residents.   7 

 8 

Mr. Lundy then read the seven resolutions that had been supported by the SWCCAC with regard to Goal 2.  9 

A copy of the resolutions is attached. 10 

 11 

Elsie-Jewell / Seaside Rural (EJSRCAC): Ron Weber stated the EJSRCAC had met on September 17 and that 12 

four members of the public had attended. He stated that the committee had discussed the difference 13 

between urban and rural impacts to wetlands. He stated that the EJSRCAC members had agreed that more 14 

housing needed to be created and he asked how more housing could be constructed on forest lands. 15 

 16 

Mr. Davis asked what was driving the need for additional housing.  Mr. Weber stated that the housing stock 17 

in the area was aging and that there was a strong demand for housing in the planning area.  He cited as an 18 

example the new resident deputy in the Elsie-Jewell area who needed housing.  Mr. Alegria asked whether 19 

there was sufficient water supply to support additional housing.  Mr. Weber stated that the committee had 20 

not considered the availability of water. 21 

 22 

Mr. Weber stated that the EJSRCAC had also discussed traffic issues, particularly with regard to Highway 26.  23 

He stated that the committee agreed that there needed to be additional safe turn-outs, lower speeds, and 24 

more double-yellow lines on this roadway. 25 

 26 

Mr. Weber also stated that the committee had discussed impacts to the planning area related to the 27 

production of hemp.  Specifically, the biggest concern was the odors created by outdoor growing of hemp. 28 

 29 

Mr. Weber also discussed concerns the committee had raised regarding wildfires. He stated that homeless 30 

persons would sometimes start fires and other times people would start fires in August, during the driest 31 

part of the fire season. 32 

 33 

Mr. Stricklin asked whether anyone was growing hops in the planning area.  Mr. Weber stated that he was 34 

not aware of anyone growing hops. 35 

 36 

Clatsop Soil and Water Conservation District Presentation: 37 

Ms. Henrikson introduced Misty Metcalf Ogier from the Clatsop Soil and Water Conservation District. She 38 

stated that Ms. Ogier would be giving a presentation to the committee about the work of the District and 39 

the issues and concerns related to agriculture in the county.  40 

 41 

Ms. Ogier shared her PowerPoint presentation (attached) with the committee members and public.  She 42 

provided a brief history of the district.  She stated that the district works with farms, fisheries and forestry, 43 

but is non-regulatory. The district has the ability to secure a permanent tax rate, with voter approval, and 44 

can also issue general obligation bonds with voter approval. She added that the district’s focus at this time 45 

is on making sure streams are vegetated and that there is not manure run-off into streams. 46 

 47 

Ms. Ogier stated that the district receives $6,000 per year from the County, which is used as a match for 48 

grants that the district applies for.  Commissioner Thompson asked whether the district could do more with 49 



 

 3 

regard to noxious weeds if the County provided additional funding.  Ms. Ogier replied that there are new 1 

grant funds available for weed control. 2 

 3 

Jim Coughlin asked whether there were any regulations regarding the disposition of plastic wrapping 4 

around bales.  Mike Seppa stated that the wrappers are being properly removed and disposed of.  Ms. 5 

Johnson in the Northeast planning area and that some of the wrappings are being burned. Ms. Henrikson 6 

stated that any burning of plastics is prohibited and should always be reported to DEQ.  The committee 7 

continued to discuss the plastic wrapping materials and the difference between silage and hay.  It was 8 

suggested that one way to dispose of the plastic wrappings was to convert them to heating oil. 9 

 10 

The group recessed for a short break from 5:45 – 5:52 p.m. 11 

 12 

Goal 3 Discussion: 13 

Ms. Henrikson provided a brief overview of Goal 3. 14 

 15 

Mr. Davis opened the discussion by asking how zoning affected farming. 16 

 17 

Mr. Stricklin stated that soil maps were more important than zoning maps with regard to agriculture. 18 

 19 

Susana Gladwin stated that housing was previously required to be clustered. She discussed taxation issues 20 

associated with agricultural exemptions and the impacts from “Wall street forestry”. 21 

 22 

Patrick Corcoran that in many areas of the county such as Knappa, there are small farms, but that policies 23 

are written larger farms. He added that some state land use rules were spawned by events in the 24 

Willamette Valley. 25 

 26 

The committee discussed the minimum lot size requirements and how that might affect crop choices.  The 27 

committee also discussed changes in farming technologies and markets. There was a consensus among 28 

committee members that the county should focus on helping small farmers. 29 

 30 

Larry Nelson stated that the food supply in the United States will changes over the next 20 years and that 31 

there would be a stronger emphasis on locally-grown food. 32 

 33 

The group discussed biosource waste and that it was primarily being used in pet food instead of fertilizers. 34 

The committee conceded that such a fertilizer will likely be odorous and might negatively impact neighbors.  35 

The group continued to discuss odors associated with dairies and fertilizers. There was discussion about 36 

allowing residential development adjacent to agricultural activities.  The committee wondered with the 37 

county could limit farming practices on non-resource lands. 38 

 39 

Mr. Coughlin stated that he would like to see language included in the comprehensive plan that would 40 

encourage farmers to use best practices.  The committee discussed what those best practices might be.  41 

Ms. Johnson stated that the purpose of Goal 3 should be to protect agricultural lands, not to make life nice 42 

for people in the suburbs.  She encouraged the addition of extra protections for small farms. 43 

 44 

The committee discussed the agricultural census information that had been provided in the background 45 

materials. The committee raised questions about what had happened to the large farms that came out of 46 

circulation and what had happened to the dairy farms. 47 

 48 



 

 4 

Due to time constraints, the committee agreed to continue its Goal 3 discussions to their next meeting.  1 

Ms. Henrikson reminded the group of the Forest Practices Act workshop that would be held on October 2 

17th.  She stated that this workshop would take the place of the Countywide CAC October meeting. 3 

 4 

Public Comment and Input: 5 

No further public input was provided. 6 

 7 

Closing Comments and Adjournment: 8 

There being no further business, the meeting was adjourned at 6:47pm. 9 

























average of $37,000 in the 

county.  

These same forests are cru-

cial to wildlife, including 

threatened and endangered 

species, and watershed pro-

tec�on to provide cri�cal 

clean water and fish habitat, 

the founda�on for the coun-

ty’s fishing industry. The 

county’s forests also provide 

recrea�onal lands for hiking, 

camping, hun�ng and fishing, 

mushrooming, and motorized 

and non-motorized trails, not 

just for locals, but for the 

county’s ever-increasing visi-

tor industry, also a major a 

component of the county’s 

economy. While Goal 9, Eco-

nomic Development, will cov-

er the topic in greater detail, 

it is crucial to recognize the 

role the county’s forestlands 

play in the county’s economy 

when reviewing Goal 4. 

With changes in climate and 

increases in wildfire hazard, 

forestlands are at once both 

under threat and perhaps 

part of the survival strategy, 

storing vast amounts of car-

bon and releasing oxygen as a 

byproduct. Clatsop County’s 

Goal 4 intersects with other 

county goals, including at 

least: Agricultural Lands (Goal 

3); Open Spaces, Scenic and 

Historic Areas and Natural 

Resources (Goal 5); Air, Wa-

ter and Land Resource Quali-

ty (Goal 6); Areas Subject to 

Natural Disasters and Hazards 

(Goal 7); Recrea�onal Needs 

(Goal 8); and Economic De-

velopment (Goal 9).  

Oregon's forests are working 

forests.  Forests provide 

broad environmental, social, 

and economic benefits, in-

cluding clean water, fish and 

wildlife habitat, jobs, prod-

ucts, recrea�on, and tax 

funds for communi�es.  Log-

ging and support ac�vi�es for 

forestry form the base of Or-

egon's forestry industry. 

However, the county’s for-

estlands are important to 

different stakeholders for 

reasons that some�mes con-

flict with each other. 

Oregon is known worldwide 

for its high quality soAwoods, 

predominantly Douglas fir. 

Most Oregon logs are pur-

chased by wood product 

manufacturers in Oregon. 

Oregon's �mber harvest to-

day comes primarily from 

private �mberlands. In 2014, 

79% of Oregon's �mber har-

vest came from private lands. 

Some logs from private lands 

are exported, but that market 

represents a very small share 

of total logs harvested in Ore-

gon. 

Forestry is an important 

source of high-paying jobs for 

many rural communi�es, and 

Clatsop County is no excep-

�on. Clatsop County is home 

to one of the most produc�ve 

state forests in Oregon. In 

2017, this forest generated 

$27.5 million in �mber for 

processing at local sawmills. 

Of that, Clatsop County’s tax-

ing districts received roughly 

$18.3 million for schools, 

roads, and other services. The 

Department of Forestry re-

ceived the remaining $9.2 

million to help cover its costs, 

including maintenance and 

wildfire preven�on and re-

sponse.  

Forestry-related jobs provide 

family-wage incomes in 

Clatsop County. Economists 

es�mate that each million 

board feet of �mber harvest-

ed creates or retains about 

11 forest sector jobs. Private 

forestry and logging in 2018 

accounted for an average of 

169 jobs directly, and the 

total payroll was $9273,960, 

or an average of $54,875 per 

person. The total number of  

jobs across the full forest-

related sector numbered 

1,351. Wages averaged more 

than $70,000 for the full sec-

tor, almost twice the annual 

Clatsop County taxing districts 
received $18.3M for schools, 
roads and other services in 
2017 from timber revenues 

Forest Lands in Oregon 

Background	Report:	

Forest	Lands	
S E P T E M B E R  2 0 1 9  

B A C K G R O U N D  

R E P O R T :  F O R E S T  

L A N D S  

S T A T E W I D E   

P L A N N I N G  

G O A L  4 :  

F O R E S T  L A N D S  

To conserve forest 
lands by maintaining 
the forestland base 
and to protect the 
state’s forest econo-
my by making possi-
ble economically effi-
cient forest practices 
that assure the con-
tinuous growing and 
harvesting of forest 
tree species as the 
leading use on forest 
land consistent with 
sound management 
of soil, air, water, and 
fish and wildlife re-
sources and to pro-
vide for recreational 
opportunities and ag-
riculture. 
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Clatsop County covers 

about 843 square miles, or 

roughly 540,000 acres. Ap-

proximately 80% of the 

county’s acreage is �mber-

land, far exceeding the 

state’s overall 47%. The 

county’s generally mild 

year-round temperature 

and average 87 inches of 

annual rainfall make it 

home to a significant tem-

perate rainforest, part of 

the Pacific Temperate 

Rainforest system that 

stretches from the Central 

California, along the Ore-

gon, Washington, Bri�sh 

Columbia and southern 

Alaska coastlines. The sys-

tem is one of the largest 

temperate rain forests in 

the world. In Clatsop Coun-

ty, a spruce hemlock forest

-type predominates along 

the west-

facing slopes 

of the Coast 

Range and 

westward to 

the ocean, as 

well as upriver 

along the Co-

lumbia, to-

ward the 

Brownsmead/

Knappa area; a Douglas-fir 

forest type predominates 

in the county’s interior. 

Clatsop State Forest 

Before the 1930s, nearly 

all of the land that is today 

part of the Clatsop State 

Forest was in private own-

ership. Logging camps, rail-

roads, and lumber mills 

were prevalent in Clatsop 

County due to the demand 

for lumber during World 

War I. 

As tracts of �mber were 

cut, the logged lands were 

given to the coun�es in 

exchange for paying taxes. 

In 1936, Clatsop County 

became the first county in 

Oregon to deed its for-

estlands to the state to 

manage in exchange for 

part of the revenue gener-

ated from �mber sales. 

The Forest Acquisi�on Act, 

passed in 1939, further 

encouraged coun�es to 

deed the foreclosed lands 

to the Oregon Department 

of Forestry (ODF), giving 

rise to the state forest sys-

tem we have today. By 

1957, Clatsop County had 

transferred 141,000 acres 

to the state. 

In 1973, the Oregon Board 

of Forestry formally dedi-

cated 154,000 acres of for-

estland as the Clatsop 

State Forest. Today, the 

forest provides �mber 

products important to lo-

cal economies, wildlife 

habitat, and recrea�onal 

areas. Like all of Oregon’s 

state forests, these lands 

Forest Lands in Clatsop County are ac�vely managed un-

der forest management 

plans to provide economic, 

environmental, and social 

benefits, offering recrea-

�on and educa�onal op-

portuni�es, and provide 

essen�al wildlife habitat 

and clean water. Timber 

sales on these forests pro-

duce jobs and revenue 

that funds coun�es, local 

districts, and schools 

throughout the state. 

Private Forestlands 

Another 200,000+ acres is 

owned and managed by 

private landowners, mostly 

large �mber companies. 

Whether private- or state-

owned, industrial �mber-

lands are managed under 

the Forest Prac�ces Act, 

which is administered by 

the Oregon Department of 

Forestry. The Forest Prac-

�ces Act, sets standards 

for all commercial ac�vi-

�es involving the establish-

ment, management, or 

harves�ng of trees on Ore-

gon’s forestlands. The 136-

page act, most recently 

updated in February of 

2018, is codified in the Or-

egon Administra�ve Rules 

and can be found online at 

this loca�on: hLps://

www.oregon.gov/ODF/

Documents/

WorkingForests/

FPARuleBook2018Fi-

nal.pdf. 

Oregon law gives the 

Board of Forestry primary 

responsibility to interpret 

the FPA and set rules for 
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forest prac�ces. ODF is responsible 

for enforcing those requirements by: 

• Reviewing pre-opera�ons plans 

• Overseeing opera�ons 

• Ensuring reforesta�on 

• Inves�ga�ng complaints 

• Enforcing correc�ve ac�ons when 

viola�ons occur  

ODF works with landowners and op-

erators to help them comply with the 

requirements of the FPA. 

Reforesta�on goes hand-in-hand 

with �mber harvest planning. Refor-

esta�on rules are intended to make 

sure new trees are replanted and 

successfully growing aAer an area is 

harvested. Landowners must com-

plete replan�ng of harvested ground 

within two years of a harvest. Within 

six years of harvest, the young trees 

must be "free-to-grow", meaning 

they are vigorous, well-distributed, 

and ready to grow into successfully 

into a young forest. Depending on 

site produc�vity, a minimum of 100 

to 200 trees per acre must survive 

following replan�ng. A landowner 

may be required to replant addi�onal 

seedlings to ensure a sufficient num-

ber of trees per acre following selec-

�ve harvest or thinning. 

Management and Planning 

Forestland Classifica�on 

Forestland classifica�on is a process 

by which a commiLee studies all 

lands within the fire protec�on dis-

trict boundary to determine which 

lands are "forestland." Once lands 

have been determined to meet the 

defini�on of forestland, they are fur-

ther classified as lands primarily suit-

able for �mber produc�on, grazing 

use, or a combina�on of the two. 

"Forestland" means any woodland, 

brushland, �mberland, grazing land 

or clearing that, during any �me of 

 

the year, contains enough forest 

growth, slashing or vegeta�on to 

cons�tute, in the judgment of the 

forester, a fire hazard, regardless of 

how the land is zoned or taxed. 

State forest resources such as 

streams, recrea�on sites, and unique 

wildlife habitat are managed and 

protected under state forests’ poli-

cies and forest management plans. 

These areas are highlighted through 

the “Forestland Management Classi-

fica�on System” (OAR 629-350-005) 

adopted by the Board of Forestry in 

1998 to ensure a range of benefits 

would result from an area’s manage-

ment emphasis. The current FLMCS 

has been applied to state forestland 

through four land management clas-

sifica�ons, which include: High value 

conserva�on areas: areas managed 

specifically for conserva�on, empha-

sizing protec�on of old growth trees, 

endangered species and habitat, rare 

plants, and water quality, among oth-

er emphases.  

Planning Incen�ves 

Privately-owned forested lands can 

receive help to prevent them from 

being converted or developed into 

non-forested land and protect envi-

ronmentally sensi�ve forest lands. 

Landowners are encouraged to ob-

tain long-term conserva�on ease-

ments and implement sustainable 

forestry prac�ces. To maximize the 

public benefit this achieves, ODF can 

help landowners access incen�ves 

through the federal Forest Legacy 

Program, the Community Forest Pro-

gram, and the Conserva�on Reserve 

Program. These programs are volun-

tary and provide a variety of strate-

gies for landowners, governments 

and nonprofit groups to acquire land 

to grow and sustain a community 

forest; and protect soil, water, fish, 

and wildlife. 

To help conserve soil, water, and re-

lated natural resources on working 

lands, ODF can help landowners ac-

cess funding through the federal En-

vironmental Quality Incen�ves Pro-

gram. ODF also can help forest land-

owners obtain incen�ves through the 

federal Agricultural Conserva�on 

Easement Program to restore, pro-

tect, and enhance wetlands on pri-

vate property which provide habitat 

for diverse wildlife and plant species, 

including those that are endangered 

and threatened. 

Wildfire 

Forest landowners are required by 

law to provide protec�on from fire 

for their lands. Rather than having 

their own firefigh�ng force, most 

private landowners have ODF or their 

local fire protec�ve associa�on pro-

tect their lands. To fund this service, 

they pay a forest patrol assessment 
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to the state. Forestland classifica�on 

is done at the local level. Each county 

within a forest protec�on district has 

a commiLee that meets periodically 

to determine which lands meet the 

defini�on of forestland and are sub-

ject to the forest patrol assessment.  

During wildfire season, ODF Meteor-

ologists and the Fire Environment 

Working Group monitor an array of 

factors that can influence the igni�on 

and behavior of wildfires. Tools and 

strategies to prevent or reduce wild-

fire destruc�on include the ODF 

Lightning Tracker, satellite imagery, 

restric�ons and closures on for-

estland uses, and fire preven�on reg-

ula�ons. 

Other organiza�ons concerned with 

wildfire in Oregon include 1000 

Friends of Oregon, which issued its 

own report in 2018: A New Vision for 

Wildfire Planning: A Report on Land 

Use and Wildfires (hLps://A New 

Vision for Wildfire Planning.pdf) 

Recrea�on 

Today the Clatsop State Forest is a 

mix of mostly second growth hem-

lock, Douglas-fir, and western red 

cedar with many associated hard-

woods, shrubs, ferns, and flowers. 

Eleva�ons range from near sea level 

at Gnat Creek to 3,000 feet on Nicolai 

Mountain. Depending on what part 

of the forest you visit in the summer, 

you will oAen find warm and sunny 

weather. October can be a transi�on 

month with dry weather or rain. The 

rainy season usually starts in Novem-

ber and con�nues through early 

spring. Winter snow occurs occasion-

ally in the higher eleva�ons. A variety 

of new or recently upgraded facili�es 

are for visitors, including trails, 

campgrounds, fishing access, and 

horseback riding opportuni�es: Hen-

ry Rierson Spruce Run Campground, 

Gnat Creek Campground, Northrup 

Creek Horse Camp, Viewpoint 

Campground, Beaver Eddy 

Campground, and state fish hatcher-

ies. 

2014 Community Profile dra) 

Clatsop Vision 2030Together, March 

2014 

Recognizing forestry will con�nue to 

be a major factor in Clatsop County’s 

economy well into the future, The 

Board of Clatsop County Commis-

sioners included the following 

“Poten�al Strategies” in the county’s 

Vision 2030Together project in 2014: 

• Protec�on of Natural Resource 

Base. Develop new strategies and 

land use policies that strengthen 

preserva�on and protec�on 

of the County’s natural resource 

base. 

• Sustainable Forestry Promo�on. 

Promote sustainable forestry and 

�mber industry prac�ces 

throughout the county. 

• Natural Areas, Fish and Wild-

life Habitat Protec�on. Maintain 

and protect natural areas of all 

types for fish and wildlife habitat 

and corridors, as well as public 

access, enjoyment and recrea-

�on. 

• Fish and Wildlife Habitat Restora-

�on Plans. Support watershed 

councils, land trusts and local 

communi�es in developing wild-

life habitat restora�on ac�on 

plans and priority projects. 

Forest Carbon Accoun/ng 

There have been mul�ple conversa-

�ons over the past two Legisla�ve 

Sessions regarding the development 

of climate policy and carbon pricing. 

In those discussions, legislators and 

stakeholders have frequently re-

ferred to the role that Oregon’s for-

ests play in sequestering carbon. Un-

der ORS 468A.259(i), an accurate for-

est carbon accoun�ng is required to 

meet the direc�ve to the Oregon 

Global Warming Commission 

(OGWC) to "track and evaluate the 

carbon sequestra�on poten�al of 

Oregon's forests, alterna�ve meth-

ods of forest management that can 

increase carbon sequestra�on and 

reduce the loss of carbon sequestra-

�on to wildfire, changes in the mor-

tality and distribu�on of tree and 

other plant species and the extent to 

which carbon is stored in tree-based 

building materials". To meet this obli-

ga�on, OGWC has been pursuing a 

reliable source of forest inventory 

and carbon accoun�ng data since 

2010. In 2017 the OGWC's Forest 

Carbon Task Force recognized the 

value of preliminary data and analy-

sis provided by the USFS Forest In-

ventory Analysis Program for forest 

carbon accoun�ng in Oregon. 

In the 2018 Session, the Legislature 

established the Office of Carbon Poli-

cy and included funding to further 

develop an assessment of the 

amount of carbon in Oregon’s for-

ests. This report is found in your 

agenda material packet.  

Final Thought 

With so many depending on the 

county’s forestlands for so much, 

conflict seems inevitable, and balanc-

ing the needs and demands of public 

and private enterprise, environmen-

tal quality, and recrea�onal pursuits 

is challenging. This is a first look at 

Goal 4 during this update process, 

but it will not be the last. Success will 

come from recognizing all county 

residents have a stake in Goal 4, re-

gardless of where they live, work, 

and play, and addressing the goal 

based from that perspec�ve. 



“To catch the reader's attention, place an 

interesting sentence or quote from the story 

here.” 

Caption describing 

picture or graphic. 

Caption 

describing 

picture or 

graphic. 

h0ps://www.co.clatsop.or.us/landuse/page/

@ClatsopCD  
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Wildfire risk, as expressed through the fre-

quency of very high fire danger days, is pro-

jected to increase under future climate change. 

-Oregon  Climate Change Research Ins�tute 
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Oregon’s Statewide Planning Goals & Guidelines

GOAL 4:  FOREST LANDS

OAR 660-015-0000(4)

To conserve forest lands by
maintaining the forest land base and
to protect the state's forest economy
by making possible economically
efficient forest practices that assure
the continuous growing and
harvesting of forest tree species as
the leading use on forest land
consistent with sound management
of soil, air, water, and fish and
wildlife resources and to provide for
recreational opportunities and
agriculture.

Forest lands are those lands
acknowledged as forest lands as of the
date of adoption of this goal
amendment. Where a plan is not
acknowledged or a plan amendment
involving forest lands is proposed, forest
land shall include lands which are
suitable for commercial forest uses
including adjacent or nearby lands
which are necessary to permit forest
operations or practices and other
forested lands that maintain soil, air,
water and fish and wildlife resources.

USES
Forest operations, practices and

auxiliary uses shall be allowed on forest
lands subject only to such regulation of
uses as are found in ORS 527.722.

Uses which may be allowed
subject to standards set forth in this goal
and administrative rule are: (1) uses
related to and in support of forest
operations; (2) uses to conserve soil,
water and air quality, and to provide for
fish and wildlife resources, agriculture

and recreational opportunities
appropriate in a forest environment; (3)
locationally dependent uses;
(4) dwellings authorized by law.

IMPLEMENTATION
Comprehensive plans and zoning

provide certainty to assure that forest
lands will be available now and in the
future for the growing and harvesting of
trees. Local governments shall
inventory, designate and zone forest
lands. Local governments shall adopt
zones which contain provisions to
address the uses allowed by the goal
and administrative rule and apply those
zones to designated forest lands.

Zoning applied to forest land shall
contain provisions which limit, to the
extent permitted by ORS 527.722, uses
which can have significant adverse
effects on forest land, operations or
practices. Such zones shall contain
numeric standards for land divisions and
standards for the review and siting of
land uses. Such land divisions and siting
standards shall be consistent with the
applicable statutes, goal and
administrative rule. If a county proposes
a minimum lot or parcel size less than
80 acres, the minimum shall meet the
requirements of ORS 527.630 and
conserve values found on forest lands.
Siting standards shall be designed to
make allowed uses compatible with
forest operations, agriculture and to
conserve values found on forest lands.

Local governments authorized by
ORS 215.316 may inventory, designate
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and zone forest lands as marginal land,
and may adopt a zone which contains
provisions for those uses and land
divisions authorized by law.

GUIDELINES

A. PLANNING
1. Forest lands should be inventoried so
as to provide for the preservation of
such lands for forest uses.
2. Plans providing for the preservation of
forest lands for forest uses should
consider as a major determinant the
carrying capacity of the air, land and
water resources of the planning area.
The land conservation and development
actions provided for by such plans
should not exceed the carrying capacity
of such resources.

B. IMPLEMENTATION
1. Before forest land is changed to
another use, the productive capacity of
the land in each use should be
considered and evaluated.
2. Developments that are allowable
under the forest lands classification
should be limited to those activities for
forest production and protection and
other land management uses that are
compatible with forest production.
Forest lands should be available for
recreation and other uses that do not
hinder growth.
3. Forestation or reforestation should be
encouraged on land suitable for such
purposes, including marginal agricultural
land not needed for farm use.
4. Road standards should be limited to
the minimum width necessary for
management and safety.
5. Highways through forest lands should
be designed to minimize impact on such
lands.

6. Rights-of-way should be designed so
as not to preclude forest growth
whenever possible.
7. Maximum utilization of utility
rights-of-way should be required before
permitting new ones.
8. Comprehensive plans should
consider other land uses that are
adjacent to forest lands so that conflicts
with forest harvest and management are
avoided.































































































The Oregon Forest Practices Act reflects Oregonians’ desires 

to use and enjoy Oregon’s forests and protect its natural 

resources. It was the first law of its kind in the U.S. when the 

state Legislature passed it in 1971, and the Act and its rules 

have been changed many times in response to new scientific 

findings and evolving public needs and interests.

In a process that incorporates public input, the Board of 

Forestry – a seven-member citizen board appointed by the 

governor and confirmed by the state Senate – approves 

detailed rules to implement the Act’s requirements. Here is 

a list of significant changes in the Act and its rules, which 

regulate forestry on private and state-owned lands. 

Revised bald eagle rules to match science and 
their successful recovery!  

Increased buffers around many salmon, 
steelhead, and bull trout streams. 

Set no-spray buffers for aerial pesticide use 
around homes and schools. 

Enhanced wildlife habitat by allowing people  
to make small open areas in forests to grow food 
for wildlife.  

Set rules to help connect landowners and people 
wanting to harvest special forest products, like 
truffles, Christmas trees, or boughs. 

Changed written plan requirements for streams 
and wetlands.  

Revised rules for tree planting along state roads 
to improve safety and traffic visibility. 

Sept. 2017

July 2017

Jan. 2016

Mar. 2015

July 2014

Sept. 2013

Mar. 2012

Oregon Forest Practices Act:
Adaptable and informed by sound science

2020



2010
Changed rules to allow foresters to use more 
information, rather than only fish-counting results, 
to better determine if fish are present in particular 
streams, enhancing protection of fish and 
their habitat.

Required strategic distribution of trees left 
along streams, to reduce erosion and improve 
fish habitat.

Enhanced rules to allow artificially 
obstructed fish-passage streams to be 
designated “fish” streams, to protect water 
quality and fish habitat.

Enhanced rules related to erosion and landslides, 
to improve public safety.

Strengthened forest-road and timber-harvest 
rules, to protect water quality.

Oct. 2007

Oct. 2006

Sept. 2006

Oct. 2002

July 2002

2000
Enhanced rules for applying pesticides after 
forest operations.

Bolstered civil penalty and enforcement rules.

Revised rules to quickly replace trees recently 
harvested and ensure that replanted forests 
thrive; also required reasonable, site-specific and 
science-based solutions for successfully growing 
new forests.

Upgraded tree-retention rules and water-body 
classifications, to protect streams. Enhanced 
rules to encourage stream improvements and 
protect water quality. 

Clarified definitions of spacing and size 
requirements for clearcuts. Updated rules for 
listing scientifically and ecologically significant 
biological sites.

Strengthened criminal and civil penalty 
enforcement rules for tree retention, clearcutting, 
stream protection and scenic view violations.

Created wetland protection rules.

Increased stream protection, modernized limits 
on clearcut size and increased the number of 
standing trees after harvest, based on new 
scientific findings.

Sept. 1996

July 1995

Jan. 1995

Sept. 1994

Jan. 1993

May 1992

Oct. 1991

July 1991 



1990

Created northern spotted owl protection rules.

Enhanced rules for listing sites of endangered 
and threatened species. Set rules to protect great 
blue heron.

Created osprey habitat protection rules.  
 
Adopted rules for listing sensitive bird nesting, 
roosting and watering sites.

June 1991

May 1991

Jan. 1991

July 1990

Established processes for operators to appeal 
regulatory orders, and for the public to appeal 
operating plans.

Set operating plan reporting requirements 
for work near wildlife habitat, wetlands 
and streams.

Improved civil penalty enforcement 
and procedures.

Simplified public access to operating notices and 
plans. Clarified roles of Regional Forest Practices 
Committees to improve rule development and 
public involvement.     

Increased protections for endangered species; 
sensitive bird nesting, roosting and watering 
sites; wetlands; and ecologically and scientifically 
significant biological sites. Reduced Board of 
Forestry from 12 to seven members and required 
that at least four be non-industry members.

Implemented major updates to streamside 
protection, harvest and road construction rules 
to reflect land-use planning, forestry, fish and 
wildlife needs. Increased requirements for leaving 
streamside trees.

Reinforced erosion prevention and operating plan 
rules, to protect water quality and fish habitat. 

Improved road construction and harvest rules, 
to address landslide risk and better protect 
watersheds after 1981 and 1982 storm damage.

Shifted responsibility to replant after harvest from 
operators to landowners.

Sept. 1989

Sept. 1988

Aug. 1988

May 1988

July 1987	

April 1987

June 1985

Sept. 1983

Jan. 1980



1970

Increased restrictions on use of two herbicides. 

Enhanced water quality protection rules to, at 
minimum, comply with the Federal Clean 
Water Act.

Required operators to notify the Department of 
Forestry 15 days before starting forestry work. 
Enhanced stream channel protections.

Increased pre-harvest operating plan 
reporting requirements. Strengthened rock and 
quarry surface-mining rules, to better protect 
water quality.

Strengthened rules to reduce erosion, prevent 
runoff, limit forest impacts from mechanical 
equipment and protect water resources.

Created the Act’s first rules on tree replanting, 
road construction and maintenance, and 
stream protection.

Legislature adopted the Forest Practices Act, 
setting standards for building and maintaining 
roads, harvesting, applying pesticides and 
replacing harvested trees, to balance the needs 
for responsible forestry and protecting 
natural resources.  

Sept. 1978

June 1978

Jan. 1978	

July 1975

July 1974

July 1972

1971

For more information about the Oregon Forest Practices Act, contact 
the Oregon Department of Forestry, 2600 State St., Salem, OR 97310;  
503-945-7200; www.oregon.gov/odf.

1980
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FOREST 
PROTECTION 
LAWS

REVISED – THIRD EDITION

AN ILLUSTRATED MANUAL



Since it was first published in 2002, Forest Protection Laws: 
An Illustrated Manual has become a standard reference for 
those planning and executing timber harvests. It is a visual 
resource, often found dog-eared and grimy in the vehicles 
used by those whose work is hands-on forestry. And for good 
reason, because the publication fosters easy understanding 
and correct application of the Oregon Forest Practices Act 
and Rules and the other best management practices, laws and 
rules that apply to Oregon’s forest landowners.

However, this manual is not intended to replace the official 
version of the rules, which are available from the Oregon 
Department of Forestry, nor is it intended to replace the 
advice and resources of an ODF Stewardship Forester. For in 
the end, it is the two-way communication between the ODF 
forester and those using this manual that helps the state 
achieve its goals for best management practices.

This Revised Third Edition was necessary to take into account 
changes in the Water Protection Rules with the addition of 
SSBT stream types, changes in the Industrial Fire Precaution 
Levels, changes in rules to protect sensitive wildlife species 
with the federal delisting of the bald eagle, and other minor 
changes.

The Oregon Forest Resources Institute acknowledges and 
thanks Dr. Paul Adams, formerly with the OSU Forestry and 
Natural Resources Extension Program, and Rex Storm of the 
Associated Oregon Loggers for leading the revisions in the 
second edition of this manual in 2011.

The high quality of the second and third editions would 
not have been possible without a high-quality first edition. 
OFRI also thanks and recognizes Robert Logan for his vision 
in producing the original 2002 edition of Oregon’s Forest 
Protection Laws: An Illustrated Manual.

The previous editions have been extremely useful to loggers, 
private foresters, woodland owners and forestry educators 
in their efforts to promote the best management practices 
that keep our forests sustainable. There have been significant 
changes in the rules since 2011, when the second edition was 
published, that have been incorporated into this third edition.

One thing that has not changed is the dedication of Oregon’s 
forest landowners, managers and operators to sustainable 
forest management. We hope this updated edition will be as 
much of an educational resource to help you manage and 
protect our valuable forest resources as the first two editions.

Mike Cloughesy 
Director of Forestry 
Oregon Forest Resources Institute

About this book

Who is it for?
•	Landowners and operators who manage and work on 

Oregon forestland

•	Foresters who develop management plans for forestland 
owners

•	Anyone interested in learning about the Oregon Forest 
Practices Act and other protection laws

What is it about?
Protecting forests and meeting the Forest Practices Act 
requirements when:

•	Harvesting trees, especially around streams, lakes or 
wetlands

•	Providing for the needs of wildlife

•	Disposing of forest slash

•	Building or improving forest roads

•	Applying chemicals to forestland

•	Protection from fire and use of fire

How it should be used
Use it to plan your forest management objectives while 
protecting natural resources.

Use it as a quick reference before starting any operation.

Use it to communicate among landowners, operators and 
Department of Forestry foresters.

Keep it in your vehicle so it’s there when you need it.

What it won’t do
It won’t send in your E-Notification to the Department of 
Forestry 15 days before starting a forestry operation.

It won’t substitute for your responsibility to know the laws 
and regulations of other agencies that govern forestland 
operations.

It won’t exempt you from knowing the details of the Act.

Will the Forest Practices Act and Rules change?
Yes, because the Forest Practices Act and Rules continue 
to evolve. They respond to new needs and advances in 
forest research and experience.

This symbol indicates specific 
requirements very close to the actual 
wording in the Act and Rules. Because 
of potential changes, always verify 
current requirements and wording.
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Why does Oregon have a forest practices act?

Because forests matter.
Forests provide environmental, social and economic benefits that reach beyond their boundaries. 
They provide clean water, fish and wildlife habitat, and recreation. They provide jobs, products and 
tax revenues that result in healthy communities. The Oregon Forest Practices Act helps sustain 
these values in a socially accountable manner.

Because Oregonians value their forests.
Our forests are key to our quality of life as Oregonians. Forest landowners, operators and 
foresters are stewards of Oregon’s forests. Good stewards accept responsibility for sustaining our 
forests and for protecting soil, air, fish, wildlife, water quality and other resources valued by the 
public. The Oregon Forest Practices Act and Rules makes clear the stewardship expectations of 
the public and ensures that landowners operating under its rules can manage their forests for a 
variety of objectives.

Because Oregon is a national leader.
The Legislature passed the Act in 1971, creating the first Forest Practices Act in the nation. 
It was prompted by emerging concerns about multiple forest resources, including findings 
from pioneering research on forest watersheds. The Act provides a statutory framework for a 
comprehensive program that includes detailed rules, technical assistance and monitoring.

To set standards for all forest landowners.
The Oregon Forest Practices Act and Rules set standards for any commercial activity involving 
the establishment, management or harvesting of trees on Oregon’s forestlands. They regulate 
these forest operations on all non-federal lands (private, state-owned and county- or city-owned). 
Operations on lands managed by the USDA Forest Service and USDI Bureau of Land Management 
are not directly regulated, but both agencies agree to meet or exceed the Oregon Forest Practices 
Act and Rules requirements.

Who makes the rule requirements?
Oregon law gives the Oregon Board of Forestry primary responsibility to adopt or revise rules for forest 
practices. The board uses information and input from regional committees and other diverse advisory 
groups, including recommendations about potential rules changes. This approach helps keep the 
requirements current and responsive to evolving knowledge and concerns. Occasionally, the Legislature 
has amended the Forest Practices Act to include some specific requirements for forest operations, such 
as those for timber harvests near scenic highways. 

1 Introduction
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Why a Forest Practices Act?

If  trying to answer these questions raises 

more questions for you, this manual is a 

place to start. Check it out. It will help.

Who administers the requirements?
Stewardship Foresters employed by the Oregon Department 
of Forestry (ODF), work with landowners and operators to 
help them achieve their objectives while complying with the 
requirements and avoid problems. This involves a balance of 
education, technical design, and enforcement. Stewardship 
Foresters are responsible for reviewing pre-operation plans, 
inspecting operations, determining reforestation compliance, 
investigating complaints and where necessary, taking 
enforcement actions. Sometimes enforcement action may lead 
to civil or criminal penalties. 

How do you stay on top of the Forest Practices Act 
and Rules?
First, spend time planning. For example, if it’s a timber harvest 
you want to do, ask yourself these questions. Consult with 
those who can help with answers.

•	Do you know the site features, including the slopes, drainage  
and other natural characteristics?

•	What could be the effect of the harvest and road construction 
on water quality?

•	Are there soils with potential for compaction and erosion?

•	Are there riparian and wetland areas that require special 
attention?

•	What accommodations need to be made to protect wildlife 
habitat?

•	When reforestation is needed after harvest, what is the plan 
for that?

•	What slash treatment and site preparation will be necessary 
to establish a new forest?
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What is an operation or a forest practice?
An operation or forest practice is any commercial activity relating to the establishment, 
management or harvest of forest tree species. Most forest practices fall into one of the 
following general categories: road construction and maintenance, site preparation by treating 
slash, reforestation, harvesting or use of pesticides or fertilizers. Before conducting an 
operation or forest practice, landowners and operators will usually need to inform the state by 
submitting  an E-Notification of Operation (see page 6) to ODF. The definition of an operation 
specifically excludes some activities, to help clarify what is and is not regulated by the Act and 
Rules. See below.

What operations require  
a notification?
•	road construction

•	slash disposal (burning, chipping, 
biomass processing, etc.)

•	precommercial thinning

•	harvesting

•	applying chemicals and using 
petroleum products

•	quarry site development for rock 
used in forest operations

•	site preparation for reforestation

•	converting forestland to non-forest 
use

What operations do not require 
a notification?	
•	tree planting

•	routine road maintenance

•	personal-use firewood cutting

•	collecting tree boughs, cones or 
similar minor forest products

What activities are specifically not operations?
In some cases a permit to operate power-driven machinery may 
be required for operations that do not require a notification or for 
activities listed below that are specifically not included as operations 
under the Act. Operations that do not require a notification must 
still be conducted in compliance with any applicable forest practice 
requirements:

•	the establishment, management or harvest of Christmas trees on 
land used solely for their production

•	hardwood plantations harvested on a rotation cycle that is 12 or 
fewer years after planting and subject to intensive agricultural 
practices

•	agricultural tree crops, including nuts, fruits, seeds and nursery stock

•	ornamental, street or park trees within an urbanized area 

•	 juniper species management in a unit of less than 120 contiguous 
acres within a single ownership

•	trees intended to mitigate agricultural practices that are established 
or managed for windbreaks, riparian filters or shade strips 
immediately adjacent to actively farmed lands

What other requirements are described in this manual?
•	when to provide wildlife trees and down logs while harvesting

•	 limitations on the size of clearcut harvests

•	how to protect bird nesting, roosting and watering sites

•	ensuring fish passage through stream crossing structures

•	how to operate where rapidly moving landslides might occur

•	how to harvest and reforest next to scenic highways

•	 log landing requirements

•	the proper disposal of logging waste

•	chemical applications
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•	Anyone can subscribe to receive 
copies of notifications and submit 
official comments about written plans 
for forestry work.

What activities  
require a written plan?
Operators need to submit a written 
plan to ODF, along with the notification, 
before starting some activities. Written 
plans allow ODF foresters to work with 
operators to help them meet Forest 
Practices Act requirements. Written 
plans are referred to in other parts of 
this manual, including the Appendix, 
page 143. 

There are three kinds of written plans:

STATUTORY WRITTEN PLANS

ODF foresters may be able to waive 
the requirement of some statutory 
written plans, but if they’re required, 
the waiting period may not be waived. 
ODF foresters review these plans 
and may comment, but they do not 
provide a formal approval. Consult your 
Stewardship Forester or see page 143. 
The following activities require statutory 
plans:

•	operations within 100 feet of a Type 
F, SSBT or D stream (even when dry) 
(see page 8)

•	operations within 100 feet of a large 
lake or within 300 feet of a significant 
wetland (see pages 36-37)

How to comply with the Oregon Forest 
Practices Act and Rules

File a Notification of Operation as required.
After you’ve planned the operation, submit a Notification 
of Operation via the E-Notification website at least 15 
days prior to the start of the operation. Failure to file is 
a violation under the Forest Practices Act and Rules. 

For more information, see E-Notification at www.oregon.gov/odf

How do notifications work?
•	The landowner, operator or a 

party representing them submits a 
Notification of Operation using the 
E-Notification website, commonly 
known as FERNS. The website form 
will require you to tell ODF what 
activities you are planning, where 
they will take place and who will be 
operating them.

Note: If you’re cutting and selling timber 
from farmland or rural residential land, 
a Notification of Operation is also 
required.

•	ODF must have your Notification of 
Operation at least 15 days before 
you expect to start the operation, so 
schedule activities accordingly.

•	Will your operation use power-driven 
machinery or fire for slash disposal 
or site preparation? The notification 
form is used to apply for a permit to 
use machinery or burning. Follow fire 
prevention requirements on page 81.

•	When a notification is submitted, 
FERNS will send you an e-mail with 
your notification number for your 
operation. This number is important 
for harvest tax purposes.

•	A notification is not a permit. It is only 
information to ODF of your intent. The 
15-day waiting period and written 
plan review simply provide for planning 
to comply with protection rules.

•	Throughout the operation, the 
landowner or operator is required to 
follow all forest practice requirements 
that apply.

•	operations within 300 feet of areas 
identified by ODF as important for 
certain wildlife species

NONSTATUTORY WRITTEN PLANS

These plans are like statutory written 
plans, except that ODF foresters can 
waive the requirement or reduce the 
waiting period. ODF foresters review 
these plans but do not provide a formal 
approval or disapproval. A full list of 
activities requiring this kind of written 
plan is shown in the Appendix, page 
143. Some examples are:

•	building road fills deeper than  
15 feet

•	operations within 100 feet of a large 
lake

PLAN FOR AN ALTERNATE PRACTICE

Operators can use this type of plan 
to propose methods that are different 
than what is spelled out in the rules. 
If the plan will result in equal or better 
resource protection, ODF foresters will 
approve the plan. This kind of plan is 
meant to encourage good ideas for 
effective actions, and is the only kind 
of plan ODF foresters approve or deny 
approval for. One example of this kind 
of plan would be for using natural 
reforestation methods instead of tree 
planting after harvest. See page 137.

For other information sources, see the 
Appendix, pages 197-198.
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Oregon is divided into 
three administrative 
areas. Each area has 
Forest Protection 
Districts. Know your 
local ODF district. 

This manual goes a long 

way toward explaining 

the requirements, but 

it may not be enough. 

The application of forest 

practices on specific 

sites can sometimes be 

complex. Always verify 

details with ODF. Get a 

copy of the Act and Rules. 

Ask ODF your questions 

before starting. You 

may also benefit from 

educational and technical 

assistance from the 

OSU Extension Service, 

consulting foresters and 

other specialists and 

organizations.

How do I find a local ODF office? 
For more information about Oregon’s 
Forest Practices Act or rules, please 
contact your local ODF district office,  
or the headquarters office at 
2600 State St. Salem, OR 97310; 
503-945-7200; Fax 503-945-7212; 
TTY 800-437-4490 

EASTERN OREGON AREA 	 3501 E. 3rd St. 	 Prineville, 97754 	 541-447-5658 

Central Oregon District 	 3501 E. 3rd St. 	 Prineville, 97754 	 541-447-5658 

John Day Unit	 415 Patterson Brg. Rd. 	 John Day, 97845 	 541-575-1139 

The Dalles Unit 	 3701 W. 13th St. 	 The Dalles, 97058 	 541-296-4626 

Sisters Sub-unit 	 16721 Pine Tree Ln. 	 Sisters, 97759	 541-549-2731 

Fossil Sub-unit 	 45945 Hwy. 19 	 Fossil, 97830 	 541-763-2575 

Klamath/Lake District	 3200 DeLap Rd. 	 Klamath Falls, 97601 	 541-883-5681 

Lakeview Unit 	 2290 N. 4th St. 	 Lakeview, 97630 	 541-947-3311 

Northeast Oregon District 	 611 20th St. 	 La Grande, 97850 	 541-963-3168 

Wallowa Unit	 802 W. Hwy. 82 	 Wallowa, 97885	 541-886-2881 

Pendleton Unit	 1055 Airport Rd. 	 Pendleton, 97801 	 541-276-3491 

Baker Sub-unit 	 2995 Hughes Ln. 	 Baker City, 97814 	 541-523-5831

NORTHWEST OREGON AREA 	 801 Gales Creek Rd. 	 Forest Grove, 97116 	 503-359-7426 

Astoria District 	 92219 Hwy. 202 	 Astoria, 97103 	 503-325-5451 

Tillamook District 	 5005 E. 3rd St. 	 Tillamook, 97141 	 503-842-2545 

Molalla Unit 	 14995 S. Hwy. 211 	 Molalla, 97038 	 503-829-2216 

North Cascade District 	 22965 N. Fork Rd. SE 	 Lyons, 97358 	 503-859-2151 

Forest Grove District 	 801 Gales Creek Rd. 	 Forest Grove, 97116 	 503-357-2191 

Columbia City Unit 	 405 E St. 	 Columbia City, 97018	 503-397-2636 

West Oregon District 	 24533 Alsea Hwy. 	 Philomath, 97370 	 541-929-3266 

Dallas Unit 	 825 Oak Villa Rd. 	 Dallas, 97338 	 503-623-8146 

Toledo Unit 	 763 NW Forestry Rd. 	 Toledo, 97391 	 541-336-2273

SOUTHWEST OREGON AREA 	 1758 NE Airport Rd. 	 Roseburg, 97470 	 541-440-3412 

Coos Unit 	 63612 Fifth Rd. 	 Coos Bay, 97420 	 541-267-4136 

South Cascade District 	 3150 Main St. 	 Springfield, 97478 	 541-726-3588 

Sweet Home Unit 	 4690 Hwy. 20 	 Sweet Home, 97386 	 541-367-6108 

Southwest Oregon District 	 5286 Table Rock Rd. 	 Central Point, 97502	 541-664-3328 

Roseburg Unit 	 1758 NE Airport Rd. 	 Roseburg, 97470 	 541-440-3412 

Grants Pass Unit 	 5375 Monument Dr. 	 Grants Pass, 97526 	 541-474-3152 

Western Lane District 	 87950 Territorial Hwy.	 Veneta, 97487 	 541-935-2283 

Florence Unit 	 2660 Kingwood St. 	 Florence, 97439 	 541-997-8713

Complying with the Forest Practices Act

Eastern Oregon Area OfficesNorthwest Oregon Area Offices

Southwest Oregon Area Offices

E-mail: forestryinformation@oregon.gov  
Web: www.oregon.gov/ODF
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What are waters of the state?
Lakes, bays, ponds, impounding 
reservoirs, springs, wells, rivers, 
streams, creeks, estuaries, marshes, 
wetlands, inlets, canals and the Pacific 
Ocean within the territorial limits of 
the State of Oregon are waters of the 
state.

How are streams identified and 
classified?
A stream is a channel with a distinct 
bed or banks scoured by water that 
serves to confine water and that 
contains flowing water during some 
portion of the year. There are four 
stream types, based on use, and 
three stream sizes, which results in 12 
possible classifications.

Stream types:
•	Type F streams have fish and may 

also be used for domestic water.

•	Type SSBT (salmon, steelhead or bull 
trout) streams are small or medium 
Type F streams that have salmon, 
steelhead or bull trout.

•	Type D streams are used for 
domestic water and have no fish 
(more likely to be small streams).

•	Type N streams have neither fish use 
of domestic water use.

How waters of the state are classified and protected
The requirements of the Oregon Forest Practices Act are intended to protect fish, wildlife and water 
quality when forest management activities occur near waters of the state and within riparian management 
areas. Protection measures are based on how the water body near an operation is classified, as well as 
the geographic region. Protection measures apply even when the water body is dry.

Stream sizes (see illustration):
•	Small streams have an average annual flow of 2 cubic feet per second or 

less, or have a drainage area less than 200 acres — they generally have 
widths less than 7 feet. 

•	Medium streams have an average annual flow greater than 2 and less than 
10 cubic feet per second — they generally have widths of 7-12 feet.

•	Large streams have an average annual flow greater than 10 cubic feet per 
second — they generally have widths of greater than 12 feet.

The combination of size and use designates each stream. For example, a medium-
sized stream with fish would be called a “medium F” stream.

How are wetlands identified and classified?
Wetlands are areas that are often inundated or saturated by surface or ground 
water, which results in local vegetation that can tolerate or thrive in saturated 
soils. There are three major categories of wetlands:

SIGNIFICANT WETLANDS, WHICH INCLUDE:

•	wetlands larger than 8 acres

•	estuaries

•	bogs 

•	 important springs in eastern Oregon

STREAM-ASSOCIATED WETLANDS

These are wetlands less than 8 acres that are next to a stream. Protection 
requirements are based on the classification of the stream with which they are 
connected.

OTHER WETLANDS (INCLUDING SEEPS AND SPRINGS), WHICH INCLUDE:

•	those greater than one-quarter acre

•	those less than one-quarter acre

How are lakes identified and classified?

Lakes are bodies of year-round standing open water. They do not include 
bodies developed for human needs and not part of a stream, such as farm 
ponds. There are two kinds of lakes:

•	 large lakes, which are greater than 8 acres

•	all other lakes



	 INTRODUCTION	 9

Stream-associated wetland

Large stream

Stream side channel

Small streamStream-associated  
wetland

Significant wetland
Medium stream

How Waters of  the State are Protected
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How Waters of  the State are Protected

RMAs va
ry f

rom 20 to 100 feet  

and are measured along the slo
pe.

The state is divided into seven geographic water protection regions, each with 
its own protection requirements. Precise region boundaries can be found on ODF 
field office maps.

What are RMAs (riparian 
management areas)?

Unique “riparian” areas are 
found along the edges of 
streams, lakes, reservoirs, 
springs, marshes, bogs, 
ponds and seeps.

To help protect these 
water bodies, RMAs are 
locally specified and have 
requirements for retaining 
trees, snags and understory 
vegetation, and for limited 
or modified practices.

There are seven geographic 
regions for water protection. 
The protection requirements for 
streams differ according to the 
geographic region in which the stream 
is located.

How can you identify the 
classification of your stream, 
wetland or lake?
ODF field offices have maps showing 
the classification of waters within 
the local area. The maps show 
known streams, lakes and significant 
wetlands, along with the size class 
and extent of fish or domestic water 
use. It is your responsibility to identify 
streams in proposed operations areas, 
including those that might not show 
up on ODF maps, and bring them to 
ODF’s attention. ODF will tell you the 
classification of the streams after you 
file your Notification.
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How Waters of  the State are Protected

In the future, more streams will have mature forest in their RMA.

How RMAs help to protect key resources?
TOP, RIGHT: RMA plants, down logs and soils serve as a filter, trapping 
pollutants and keeping them from entering streams, wetlands and lakes.

CENTER, RIGHT: Many wildlife species, like this Columbia torrent 
salamander, rely on RMAs for the necessities of life: food, water, 
protection from predators and a place to rear young.

Do RMA widths differ? 
Yes, depending on the stream type and size (see page 20). 
Yes, depending on the size of the lake (see page 34). 
Yes, depending on the kind of wetland (see page 36). 
When there are two water features, use the dominant water feature 
RMA.

Is an RMA required for all waters of the state?
No, small Type N streams may not require a specific RMA, though some 
vegetation protection may be necessary — this is similar for other 
wetlands and other lakes without fish that are one-half acre or less.

What long-term benefits of RMAs are expected?
A primary goal of the RMA protection requirements is to develop more 
mature streamside forests (80 to 200 years old), especially those with 
conifer trees. Such forests provide channel shade, large logs that fall 
into the stream for fish habitat, bank-holding roots, snags for wildlife and 
quantities of leaves, needles, branches and insects that feed aquatic life. 
With time, the requirements are expected to promote conifer-dominated 
RMAs, while allowing for some trees to be harvested. 
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How Waters of  the State are Protected

In RMAs that are 
conifer-growing 
sites but currently 
dominated by 
hardwoods, 
especially red alder, 
more extensive 
harvesting may be 
allowed so conifers 
can be planted. This 
requires a written 
plan (see page 143).

In RMAs where the 
native tree community 
is hardwood-dominated 
stands such as ash, 
cottonwood or maple, the 
goal is to retain and grow 
sufficient hardwood trees. 
Some harvesting may be 
needed for successful 
reforestation to replace 
dead and dying trees in 
such stands.

For more information, see:
You want to harvest timber on your property. 
How do you plan for it? (page 13).

You want to harvest timber along a stream. What 
do you need to know? (page 19).

You want to harvest timber near a lake. How do 
you meet the requirements? (page 34). 

You want to harvest timber in or near a wetland. 
How do you meet the requirements? (page 36).

For other information sources, see the 
Appendix, pages 197-198.
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You want to harvest timber on your property. How do 
you plan for it?

What can happen when you don’t know the requirements?
“A logger harvested the trees on my property last year. Now I’ve got a letter from the Oregon 
Department of Forestry (ODF) telling me I’m required to replant the harvest unit. I’ve got two 
years to do the planting, and then four more years to take care of the seedlings. I didn’t know 
about this. I figured the trees would come back on their own. It’s going to cost a lot and I used 
the money from the harvest for something else. If I’d known about all of this before I would have 
done things differently.”

	 Signed, Uninformed Forest Landowner

How can you prevent this from happening to you?
When you harvest timber or sell or purchase cut-over land, you have a legal obligation to know 
whether you need to reforest. Sellers of land with reforestation requirements have an obligation 
to inform potential purchasers about the reforestation responsibility. This obligation goes with 
the land to the new landowner. The processed E-Notification of Operations includes a notice to 
the landowner: “Reforestation may be required after timber harvest.”

Is there flexibility?
It’s your decision to choose between four 
broad types of harvest (Table 2-2, page 17) 
and how much timber to harvest on your 
property.

Your decision will determine if you need to 
reforest, limit the harvest unit size, or leave 
wildlife trees and down logs to meet the 
requirements.

Forest landowners also must protect 
streams, lakes, wetlands and wildlife sites. 
These topics, along with harvest slash 
disposal and forest fire regulations, are 
discussed later in this manual.

The following pages describe the steps 
forest landowners can go through to 
plan timber harvests on their properties. 
The examples show how the Oregon 
Forest Practices Act and Rules consider 
different scenarios and offer flexibility.

2 Planning a timber harvest
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Planning a Timber Harvest

Follow these steps to know what your 
timber harvest requirements will be

Are you a 
landowner 
ready to  
harvest some 
timber?
Perhaps your goals 
can be described 
this way: 

You need to sell some 
timber for some income. 
You want to thin your 
trees, but you want 
what’s left to be a 
healthy, vigorous forest.

Maybe you have the 
information called for in 
Steps 2, 3 and 4. You’ve 
identified the site class 
for the harvest unit, 
the size of the unit and 
which trees you’ll leave. 
For example:

The harvest unit is Site 
Class III, the “high” 
category. Harvest size: 
35 acres.

The plan: leave 90 
square feet of basal area 
per acre in trees at least 
11 inches in diameter. 
See this harvest unit 
on page 15.

Are steps 2-4  
new to you?
Be sure to check out 
information in the 
appendix. You can 
learn how to determine 
this information, but 
some landowners hire 
a professional forester 
for help.

STEP 1	  
Determine the kind of harvest (Type 1, 
2, 3 or Unclassified) you intend to con-
duct (Table 2-2, page 17).

Do this before you submit your E-Notification of 
Operation using FERNS to ODF.

To do that you need to know three things:

•	 the harvest unit site class

•	 the harvest unit acreage

•	 the diameters and basal area of the trees you 
will leave

STEP 2	  
Determine the site class of your harvest.

Tree growth on Oregon’s forestland varies 
with our changing climate and different soil 
conditions. Site class is a measure of forestland 
productivity. Several important requirements in 
the Oregon Forest Practices Act are based on 
site class. 

For purposes of the Oregon Forest Practices Act, 
forestland site classes are grouped into three 
categories:

•	 Site classes I, II and III are the high category.

•	 Site classes IV and V make up the medium 
category.

•	 Site class VI makes up the low category.

Be careful not to confuse site class with site 
index, which is a measure of how tall trees 
will grow at a particular location. For more 
information on site class and how to determine 
it for your harvest unit, see the Appendix, page 
145. The E-Notification of Operations system 
provides several types of base maps to draw 
and edit your boundary and calculate the unit 
acreage.

STEP 3	  
Determine how many acres the harvest 
unit will cover.

Harvest unit size determines whether some 
important restrictions apply. First there’s the 
requirement to leave wildlife trees and down 
logs on Type 2 harvest units larger than 25 
acres. Then there’s the requirement to limit 
Type 3 harvest units to 120 acres, with a few 
exceptions. As you go through this example 
you’ll understand why knowing your harvest unit 
size is important. 

You can figure out the size of your harvest unit 
using a scaled aerial photograph, topographic 
map or global positioning system. Accurate 
acreage measurements are your responsibility. 
The E-Notification of Operations system provides 
several types of base maps to draw and edit 
your harvest unit boundary and calculate the 
acreage.

STEP 4	  
Determine the diameters and basal area 
of the trees you will leave on the har-
vest unit.

This is where you decide and measure which 
trees you plan to leave in the harvest unit. Tree 
diameter is measured 4-1/2 feet above the 
ground, on the uphill side of the tree, and is 
referred to as diameter at breast height (DBH). 
Basal area is the cross-sectional area of each 
tree stem at DBH, for a specific area such as an 
acre. 

How much basal area you leave and the 
diameters of the leave trees are two of the keys 
to determining the type of harvest you intend 
and the requirements that will apply to the 
harvest unit. See the Appendix, page 156 for 
more information on measuring tree diameters 
and calculating basal area.

STEP 5	  
Determine if the operation is likely to be 
active during a “declared fire season.”

A “declared fire season” exists when the 
local risk of wildfire is identified as significant, 
a period often extending from early July to 
October. During this time, operators are required 
to be alert and able to suppress a small fire, 
including having suppression equipment on-site 
and meeting daily firewatch requirements, as well 
as having additional liability for a fire originating 
in the harvest unit. See pages 85-90 for more 
information.

STEP 6	  
Determine if a written plan is required.

Written plans are required to protect streams, 
wetlands, bird sites and public safety. Sometimes the 
requirements for a written plan may be waived. See 
pages 6 and 143.
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You now need to answer these questions:

Question 1
How much of this forest will be harvested, and will there be a reforestation requirement after harvest?

Question 2
Will there be a requirement to leave wildlife trees and down logs when harvesting?

Question 3
Will the harvest unit be Type 1, Type 2, Type 3 or Unclassified? The answer to this question is needed to help answer Question 
2 and determine if the size of the harvest unit must be limited to 120 acres.

Question #1 rephrased: 

After the harvest, will the stocking of seedlings, saplings and poles, and trees 11 inches 
and larger in diameter, meet the standards for reforestation for Site Class III forestland? The 
standards are different for each site class; see Table 4-1 on page 77 to find the standards for 
all site classes. From that table you can see that Site Class III reforestation rule standards are:

Plant or retain 200 seedlings per acre (see sidebar) 

Or
Retain 120 saplings and poles per acre (see sidebar)

Or
Retain 80 square feet of basal area per acre in 11 inch DBH and larger trees

Or, as described on page 78:
Landowners can decide to plant or leave an “equivalent combination” determined by  
the “equivalent calculation” formula

An answer to question #1:

Although your forest could be clearcut, you’ve decided to first thin your trees to provide some income and improve the growth 
and vigor of the remaining stand. You plan to leave at least 90 square feet of basal area per acre in 11-inch DBH or larger 
trees. With this decision, you will meet or exceed the reforestation rule standard for Site Class III forestland. No reforestation, 
which usually involves planting seedlings, will be required.

Planning a Timber Harvest

Your harvest unit example: 

Site Class III, high; Harvest 
size, 35 acres, leaving 90 
sq. ft./acre in 11” or larger 
trees.

What are 
seedlings?
Live trees of acceptable 
species of good form and 
vigor with a DBH of less 
than one inch.

What are 
saplings and 
poles?
Live trees of acceptable 
species of good form and 
vigor, with a DBH of one to 
ten inches
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Table 2-1 Leave Trees and Site Class

When planning a harvest over 25 or more acres: leave the 
amounts in columns 2 or 3, or leave at least two wildlife 

trees and two down logs per acre.

Site class
# Trees per acre 
at least 11 inches 

at DBH or

Square feet of basal 
area per acre in  

11-inch or larger trees

I, II and III 50 33

IV and V 30 20

VI 15 10

Planning a Timber Harvest

Question #2 again: 

Will you need to leave wildlife trees and 
down logs? (See more about wildlife 
trees, snags and down logs on page 
38.)

An answer to question #2:

If you had planned a harvest of 25 
acres or less, wildlife trees, snags and 
down logs would not be required. 
However, if you needed a bit more 
income this year to cover some 
expenses, you might consider a harvest 
of about 35 acres. You now need to 
determine if the trees you intend to 
leave after harvest will meet or exceed 
the standards in Table 2-1.

Your plan is to keep as much as 90 
square feet of basal area per acre in 
trees 11 inches or larger. That is higher 
than the Site Class III reforestation 
standard of 80 square feet. By doing 
that, you are not required to leave 
wildlife trees and down logs, but you 
could plan to leave some.

Question #3 again: 

Will the harvest unit be Type 1, Type 2, 
Type 3 or Unclassified? The answer to 
this question is needed to help answer 
Question 2 and determine if the size of 
the harvest unit must be limited to 120 
acres.

An answer to question #3:

You can use Table 2-2, on page 17 to 
determine your type of harvest. You 
have a vision of how the forest will 
look after harvest, and it seems to 
match the illustration and description 
for the Unclassified category. An 
Unclassified harvest has no requirement 
for reforestation or wildlife trees. The 
Unclassified category matches your 
planned harvest, and perhaps the 
following statement also fits:

“My goal was to make some money to 
pay some expenses this year. I wanted 
to thin out the stand, but also keep 
a lot of trees. I want them to keep 
growing and they give the property a 
nice feel. I figured out I could do what 
I wanted by leaving enough trees to 
make up at least 80 square feet of 
basal area per acre.”

What if?
What if you changed your harvest goals 
and decided to remove most of the 
trees, leaving some scattered trees 
that add up to about 10 square feet of 
basal area per acre? And, because your 
stand was very dense to begin with, 
not many saplings or seedlings will 
remain after harvest.

•	 In this case, you’ll see that the trees 
that will be left after harvest will be 
less than the reforestation stocking 
standards for Site Class III forestland; 
therefore, reforestation would be 
required. 

•	You’ll also see that there will be less 
than 33 square feet of basal area and 
the harvest unit size is more than 25 
acres, so wildlife trees and down logs 
will have to be left (see Table 2-1).

•	Finally, look at the illustrations and 
descriptions in Table 2-2. Type 
2 and Type 3 might match these 
changed harvest goals. Because both 
reforestation and wildlife trees are 
required, it must be a Type 3 harvest.

•	Type 3 harvests have one more 
restriction: They are limited to 120 
acres unless ODF reviews a written 
plan for an exemption before logging.

Is there more to know about 
wildlife trees and down logs 
requirements?
Leave at least two wildlife trees and 
two down logs per acre. Items 1, 2 and 
3  below offer a brief overview. Details 
are on pages 38-40.

1.	Green trees or snags, left for wildlife, 
must be at least 30 feet in height 
and 11 inches DBH or larger and at 
least 50 percent must be conifers.

2.	Down logs or down trees must be 
50 percent conifer and at least 10 
cubic feet gross volume, no less than 
6 feet long. One downed conifer or 
hardwood log, at least 20 cubic feet 
gross volume and no less than 6 feet 
long, may count as two logs.

3.	Wildlife trees and down logs may be 
left in one or more clusters rather 
than distributed throughout the unit.

What is the take-home message?
•	 It is to the landowner’s advantage to 

preplan a timber harvest.

•	 It is to the landowner’s advantage to 
know the harvest type in advance.

•	Landowners need to know the 
harvest type to understand 
the reforestation and riparian 
management area requirements.
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Table 2-2 Four Types of Harvest and Their Requirements

UNCLASSIFIED HARVEST

TYPE 1 HARVEST 

TYPE 2 HARVEST

TYPE 3 HARVEST

•	Meets the reforestation stocking standards.

•	No reforestation required.

•	No wildlife trees or down logs are required if adequate basal area of 11” trees or larger is left (see Table 2-1).

•	Does not meet reforestation stocking standards.

•	Must plant within two years and have “free-to-	grow” 
seedlings within six years.**

•	Leave two wildlife trees and two down logs  
per acre.*

•	Subject to 120-acre size limitation.

•	Must plant within two years and have “free-to-	grow” 
seedlings within six years.**

•	meets the reforestation stocking standards. 

•	no reforestation required.

•	Leave two wildlife trees and two down logs per acre.*

•	No reforestation required.

•	Does not meet reforestation stocking standards. 

•	Must plant within two years and have “free-to-grow” seedlings within six years.**

•	No wildlife trees or down logs are required if adequate basal area of 11” trees or larger is left (see Table 2-1).

Heavy thinning or 
shelterwood – few or no 
seedlings, saplings or poles 
remaining.

A clearcut in which 
the required seedlings, 
saplings and poles are 
left. The number of large 
trees is below Table 2-1 
requirements.

A clearcut, where few 
seedlings, saplings or poles 
remain. The number of large 
trees is below Table 2-1 
requirements.

Commercial thinning to 
space remaining trees or 
light partial cut.

	 Requirements for <25 acre harvests 	 Requirements for >25 acre harvests 

	 Requirements for <25 acre harvests 	 Requirements for >25 acre harvests 

*See more about wildlife trees and down logs on pages 38-40. **See full details about reforestation requirements on pages 75-83.

Planning a Timber Harvest

Represents one acre
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300’

300’

Existing  
Type 3  
harvest

Previous Type 2 or 3 harvest  
less than four years old

New Type 2  
or 3 harvest

Planning a Timber Harvest

More about harvest size

1.	 COMBINED TYPE 3  
	 HARVEST UNITS

When a Type 3 harvest unit 
is within 300 feet of another 
Type 3 harvest unit on the 
same ownership, the combined 
acreage of the two units must not 
exceed 120 acres. However, this 
requirement does not continue 
forever. The acreage of an existing 
Type 3 harvest unit will not be 
included in the total once it meets 
the following standards:

The number of trees per acre 
required by the reforestation rules 
is present, and either:

•	the trees are at least four feet 
tall; or

•	the unit was planted or seeded 
at least four years ago and the 
stand is “free-to-grow” (see 
page 76 for definition of free-to-
grow)

2.	 TYPE 2 OR 3 HARVESTS NEXT 
TO PREVIOUS TYPE 2 OR 3 
HARVESTS

Wildlife leave trees and down logs 
must be left on any combination of 
contiguous Type 2 or 3 harvests 
over 25 acres on the same 
ownership, even if the individual 
harvests are less than 25 acres. 
For example, if a landowner 
harvests a 15-acre unit one year 
and 15 acres next to it two years 
later, wildlife trees and down logs 
would be required for the entire 
30 acres when the second unit is 
harvested. They could be provided 
in either or both units. A landowner 
who did not leave them in the first 
unit would need to leave enough 
for both units in the second one.

For other information sources, see the Appendix, pages 197-198.
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Question 1
Do you know the geographic region of your harvest? For more details, see page 10.

Question 2
What is the stream size?  For more details, see page 8.

•	small

•	medium

•	large

Question 3
Do you know what type of stream is in the harvest area? For more details,  
see page 8.

•	Type F – has fish use, may also be used for domestic water

•	Type SSBT - small or medium Type F streams that have salmon, steelhead or bull trout 
(SSBT) use

•	Type D – used for domestic water, no fish use

•	Type N – neither fish use or domestic water use

Most medium and large streams are likely to be Type F. Remember, operations within 
100 feet of a Type F, SSBT or D stream require a written plan. See the Appendix, page 
143, for an example. Sometimes a stream segment is Type F, Type SSBT and Type D. 
Always apply the higher stream vegetation protection requirement when there is more 
than one Type on a stream segment.

Question 4
What type of harvest do you plan to conduct along the stream?

•	Type 1

•	Type 2

•	Type 3

•	Unclassified

If you don’t know your harvest type, read: “You want to harvest timber on your property. 
How do you plan for it?,” on page 13. It’s important to determine the harvest type and 
how much stocking will be left after your harvest, or you risk violating tree retention 
requirements. Know your harvest type before proceeding.

You want to harvest timber along a stream. What do  
you need to know?

This section is a step-by-step process to help you plan for and meet the water protection requirements 
for fish, wildlife and water quality while harvesting along a stream. This is a complicated part of the Act, 
but it also allows for flexibility to accommodate different situations. Be sure to read: “How waters of the 
state are classified and protected,” pages 8-12, before proceeding. 

When your plan is complete, be sure to review the protection requirements that apply when conducting 
your harvest. They include: “What you should know when felling, bucking and limbing trees near 
water,” page 55; “What you should know when cable logging near water,” page 67; “What you should 
know when ground yarding near water and using temporary crossings,” page 57; and “What are the 
requirements for log landing,” page 68.
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Question 5
What length of stream is affected by your planned harvest?

Either measure its length in the field or figure out the lineal feet of 
affected stream from a scaled aerial photo or topographic map.

Question 6
How should you mark the Riparian Management Area (RMA)?

If you’re not familiar with RMAs, read: “How waters of the state are 
classified and protected,” pages 8-12.

Once you know your stream type and size, check Table 2-3 for the 
RMA width that’s required. You should mark the RMA boundary 
generally parallel to the stream. Use flagging, marking paint or signs, 
at intervals frequent enough to avoid confusion during logging.

Question 7
How much live conifer basal area is in the RMA?

Once you know how much live conifer basal area is in your RMA, 
you’ll know which trees can be harvested and which you must 
leave. You don’t need this information for small Type D or small Type 
N streams, which have different protection requirements that are 
described on page 30. 

Note: Basal area to be left for Type SSBT streams is based on total 
basal area (including hardwoods) not just conifer basal area. 

Measure the basal area of live conifers 6 inches DBH and larger 
inside your marked RMA. Page 156, “How to know the basal area of 
your harvest, reforestation area or RMA,” describes the procedure. 

As you go through the following example, you will learn that you may 
need to gather additional information while measuring basal area, 
including:

•	the numbers, diameters and species of the hardwoods

•	the size of conifer snags and down conifer logs

This information could be important, as you will see on page 24.

Table 2-3 Riparian Management Area Widths  
(for each side of a stream)

Stream 
Size Type F SSBT Relief 

SSBT Type D Type N

Large 100 feet – – 70 feet 70 feet

Medium 70 feet 80 feet 70 feet 50 feet 50 feet

Small 50 feet 60 feet 50 feet 20 feet
Specific protection 

measures 
(see Table 2-16)

Note: SSBT requirements only apply to Type 2 and 3 harvests.

Harvesting Timber along a Stream

Here are a few examples:
Example 1 - Type F Stream 
You are planning a Type 3 harvest, 1,500 feet long, 
along a large Type F stream. It’s located in the 
Interior geographic region, one of the seven water 
protection regions in the state.

Because the harvest will occur within 100 feet of a 
Type F stream, you’ll need to prepare a written plan for 
ODF. We’ll discuss that later in this section (see page 
33). First, let’s handle the key planning questions and 
decisions.

1.	 How wide should the RMA be?

From Table 2-3, a 100-foot-wide RMA for each 
side of a large Type F stream needs to be 
marked.

2.	 How is the RMA measured?

Measure the RMA as a slope 
distance from the high-water level  
of the main channel to the boundary.

What is the high-water level? This is also called 
the average yearly high flow (not the highest 
flood flow level). It’s where trees and other year-
round plants start growing. On many streams, it’s 
the upper edge of the stream bank.

3.	 While marking this RMA boundary, you find 
a stream associated wetland (see page 8) 
connected to the stream. What protection is 
needed for this water body?

Where wetlands or side channels 
extend beyond the RMA, expand 
the RMA to include the wetland or 
side channel plus 25 additional feet. 
This does not apply to small Type N streams.

Notice in the illustration on page 21 how the RMA 
boundary includes the stream-associated wetland. 

4.	 There is also a steep slope next to the 
stream channel in the RMA. How is this 
situation handled?

In the case of steep exposed 
soil, a rock bluff or talus (loose 
rock) slope, measure the RMA 
as a horizontal distance to the top of the 
exposed bank, bluff or talus slope. From 
there, measure the rest of the RMA as a 
slope distance. (See illustration on page 21.)
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Stream-associated wetland 
(see page 8)

How to identify a side channel:

Most side channels carry water only when the 
main channel is full. Exposed river rock or channel 
bedrock is rare. Commonly, permanent plants 
grow in side channels.

Harvesting Timber along a Stream

Side channel

Top edge 
of slope

Steep

Remainder of distance 
measured on slope

High-water level

Distance 
between 
high-water 
mark and 
top edge 
measured  
on map  
(horizontally)

How to identify a main channel:

Most main channels have exposed river 
rock or bedrock, with very few plants 
growing in the channel.

Main channel
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is more than the adjusted standard target of 405 square 
feet, so you have the option to harvest trees in the RMA 
(continue for details).

7.	 With some RMA basal area available for harvest, 
what else should be considered?

The general prescription for Type F streams can be used 
when the RMA has more basal area than the standard 
target. The general prescription calls for the following to 
be left in the RMA:

•	all trees within 20 feet of the high-water level

•	all trees in the RMA that lean over the stream

•	all understory vegetation (small trees, brush and 
smaller plants) within 10 feet of the high-water level 

•	all snags and down wood in the channel and RMA; any 
safety or fire hazard snags may be cut, but can’t be 
removed

Exception: Trees and other vegetation may be 		
removed as needed for planned stream crossings or 	
cable yarding corridors (see page 57).

•	Enough live conifers 6 inches DBH and larger are 
required to meet the standard target basal area for 
the RMA. Hardwoods and snags may count toward the 
standard target in some cases (see Tables 2-5 and 
2-6). Follow this example through for more details.

In some cases the standard target might be met with a 
few very large trees. However, this could result in large 
openings with reduced stream shade or an understocked 
stand. To avoid large openings, landowners must leave a 
minimum number of live conifers, depending on stream 
type and size (see below for details):

•	Large F: 40 per 1,000 feet, minimum 11 inches DBH

•	Large D and N: 30 per 1,000 feet, minimum 11 inches 
DBH

•	Medium F: 30 per 1,000 feet, minimum 8 inches DBH

•	Medium D and N: 10 per 1,000 feet, minimum 8 
inches DBH

•	Small F, D, and N streams: No minimum tree numbers

•	For live conifer requirements for Type SSBT see Tables 
2-8 and 2-9

Harvesting Timber along a Stream

Read this if you want to know what’s coming 
in the next few pages.

1.	 If the basal area of live conifers in the Type F RMA 
is more than the standard target, landowners can 
use the general prescription for Type F streams 
when harvesting in an RMA. This requires leaving 
enough basal area to meet the standard target, and 
is described under item 8 on page 23 and in the 
Appendix, page 156.

2.	 If the basal area of live conifers in the Type F RMA 
is less than the standard target but still greater than 
half the standard target, the general prescription for 
Type F streams still applies, except that landowners 
must leave the number of trees noted in Situation A 
on page 24.

3.	 If the basal area is less than half the standard target 
in the Type F RMA, landowners may be able to 
use alternative prescription 1 for damaged stands, 
alternative prescription 2 for hardwood stands, or the 
default standard. These prescriptions are described on 
pages 25 and 26.

5.	 If you’re interested in harvesting some trees from the 
RMA, you need to measure the RMA basal area. How is 
this done?

If you don’t know how to measure basal area for the RMA 
see the instructions on pages 156-159. 

For this example, you found that the 1,500-foot RMA had 
450 square feet of basal area of 6-inch DBH or larger 
conifers.

6.	 To see what may be available for harvest, you need 
to know if the basal area is more or less than the 
standard target for a large Type F stream. What is this 
value?

Table 2-4 on page 23 shows that the standard target 
requires a basal area of 270 square feet per 1,000 feet of 
stream for a Type 2 or Type 3 harvest in the Interior region. 
The standard target is the minimum basal area required for 
the RMA. Note that it changes with stream type, size and 
region.

In this example, the RMA is 1,500 feet long, so the adjusted 
standard target is 405 square feet of basal area for the entire 
RMA (1,500 feet/1,000 feet x 270 = 405). Most RMAs will 
be more or less than 1,000 feet, so the standard target must 
be adjusted. The 450 square feet of basal area in the RMA 
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Table 2-4 Streamside Tree Retention for Type F Streams with Type 2 or 3 Harvest

Geographic Region

Square Feet of Basal Area per 1,000 feet of Stream, Each Side

Large Type F 
RMA = 100 feet

Medium Type F
RMA = 70 feet

Small Type F
RMA = 50 feet

Standard 
Target

Active  
Management  

Target

Standard 
Target

Active  
Management 

Target

Standard 
Target

Active  
Management 

Target

Coast Range & S. Coast 230 170 120 90 40 20

Interior & W. Cascade 270 200 140 110 40 20

Siskiyou 220 170 110 90 40 20

E. Cascade & Blue Mountains 170 130 90 70 50* 50**

* The maximum live conifer basal area that must be left is 40 square feet. The other 10 square feet may come from snags, dying trees or 
hardwood trees if available in the RMA.

** The live conifer basal area may be reduced to 30 square feet for the active management target. The other 20 square feet must come from 
snags, dying trees or hardwood trees if available in the RMA.

8.	 Where should trees be left in the RMA?

You must leave all trees that lean over the stream and all 
trees within 20 feet of the stream. After that, you can choose 
which trees to leave, as long as they meet the basal area 
standard target and the required minimum number. For the 
benefit of fish and wildlife, you are encouraged to leave:

•	trees distributed throughout the stream length for shade 
and other resource functions

•	trees close to the channel that help stabilize the stream 
bank

•	open-grown trees with large limbs and full crown that 
serve as wildlife habitat

9.	 Bottom line: What can be harvested from this RMA?

With 450 square feet of basal area and a required 405 
square feet to be left in the Type F RMA, you can remove live 
conifers that add up to 45 square feet (450-405) as long 
as the other requirements are met. For example, if the live 
conifers average 20 inches DBH, about 20 of them could be 
harvested (see the Appendix, page 156). You can also remove 
hardwoods that are outside the 20-foot zone. The stream and 
RMA must be protected with any of the harvesting work (See 
requirements for working near streams, pages 55-62).

10.	In Table 2-4, the Active Management Target is lower 
than the Standard Target. What situations allow for 
more harvesting in the Type F RMA using this lower 
target?

Some streams can benefit from habitat improvement work, 
such as placing logs or trees in the channel to create pools 
or hiding cover for fish. It can also mean constructing fencing 
or off-channel watering sites to keep livestock away from 
streams, or other work. For streams that can benefit from 
such projects, landowners who do stream improvement 
work may be able to harvest more trees under the active 
management target.

Here’s how to use this option. First, have enough basal area 
to meet the standard target and enough trees to meet the 
general prescription requirements. Then, with a written plan 
reviewed by ODF, agree to contribute logs or boulders to the 
stream (see “For other information sources” at end of this 
section). Keep in mind that it’s possible to use logs from the 
RMA or logs from the harvest unit to put in the stream, and 
at the same time reduce the RMA basal area to the active 
management target level.

Harvesting Timber along a Stream

10'

20'
High-water 

level

RMAs vary from 20 to 100 

feet and are measured 

along the slope.
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Table 2-6 Hardwood, dead and dying trees or 
snags in the RMA that can count toward basal 
area targets for east-side Geographic Regions

Type F Streams 
E. Cascades and Blue Mountains 

geographic regions
Large Medium Small

All live hardwoods (6 inches or 
greater DBH) left in the RMA may 
count toward the basal area target

X X X

Sound conifer snags (6 inches or 
greater DBH and at least 30 feet 
high) left in the RMA may count 
toward as much as 10 percent of 
the basal area target

X X X

No more than 40 sq. ft. per 1,000 
feet of the standard target or 30 
sq. ft. per 1,000 feet of the active 
management target is required 
to be live conifers. The remaining 
basal area required may come from 
the following, if they are 6 inches 
or greater DBH: retained snags, 
dying or recently dead trees, or 
hardwoods if they are available

X

Table 2-5 Hardwood, dead and dying trees or 
snags in the RMA that can count toward basal 
area targets for west-side Geographic Regions

Type F Streams
Coast Range, S. Coast, interior, 
Western Cascades and Siskiyou 

Geographic Regions

Large Medium Small

Cottonwood & Oregon Ash (6 
inches or greater DBH) left in the 
RMA and growing more than 20 
feet from the high water level may 
count toward basal area target

X

A combination of the following can 
make up to 10 percent of the basal 
area target:

X X X

1. The basal area of hardwoods 
(except red alder) retained in the 
RMA that are greater than 24 inches 
DBH and grow more than 20 feet 
from the high-water level

2. The basal area of sound conifer 
snags (6 inches or greater DBH 
and at least 30 feet high) that are 
anywhere in the RMA

11.	Can some logs be placed in the channel for 
stream enhancement, even if you don’t choose to 
harvest more trees under the active management 
target?

Yes. If log placement is part of the current forest 
operation and a written plan, state and federal permits 
are not required. This approach is one of the easiest 
ways to do an enhancement project, but be sure to 
check with your local ODF office before starting log 
placement work.

12.	There are some hardwoods and snags in the Type 
RMA. Can any of these be left instead of conifers 
to meet the Type F RMA requirements under the 
standard target?

Yes, with some limitations. The basal area of certain 
hardwood trees, dead or dying trees, or snags can 
make up a portion of the basal area standard target. 
See Table 2-5 for west-side and Table 2-6 for east-
side geographic regions. This is why you will want 
to record the number, diameter and species of some 
hardwoods, along with the size of conifer snags as you 
measure the basal area of your RMA.

13.	Hardwoods are common in many riparian areas, 
so what happens if the RMA conifer basal area is 
found to be less than the standard target?

The Type F RMA requirements are based on two 
possible situations: 

•	Situation A: The live conifer basal area is less 
than the standard target but greater than half the 
standard target.

•	Situation B: The live conifer basal area is less than 
half the standard target.

Situation A: The live conifer basal area is less than 
the standard target, but greater than one-half of the 
standard target.

As noted earlier, you must still leave trees within 20 feet 
of the high-water level, trees that lean over the stream, 
understory plants within 10 feet of the high-water level, 
and all snags and down wood in the channel and the RMA.
In addition to that, you are required to leave all live conifer 
trees 6 inches DBH or larger in the RMA up to these 
maximum numbers:

•	150 conifers per 1,000 feet along large Type F streams

•	100 conifers per 1,000 feet along medium Type F 
streams

•	70 conifers per 1,000 feet along small Type F streams

The basal area of these conifers is not specified.

Harvesting Timber along a Stream
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Alternative Prescription 2 for RMAs dominated by hardwoods

Basal area meets the standard 
target. Apply general 

prescription
Conversion Block

 (at least 200 feet) Retention Block

(at least 200 feet)
Retention Block

Conversion Block

(at least 200 feet)

Situation B: The live conifer basal area is less than 
one-half of the standard target.

Depending on the local conditions, one of three different 
prescriptions can be used:

•	Alternative Prescription 1

•	Alternative Prescription 2

•	3 Default Standard 

Type SSBT may use Alternative  Prescription 1 or Alternative 
Prescription 2 but not 3. Default Standard.

ALTERNATIVE PRESCRIPTION 1

This can be used on Type F and Type SSBT stream RMAs 
if the RMA can grow conifers and has been damaged by a 
catastrophic event such as wind, insects, disease or wildfire.

This prescription protects the stream while a new conifer 
stand grows.

Landowners must leave the following:

•	all trees that have fallen in the stream (exception: parts of 
down trees that lie outside the high-water level may be 
harvested if it does not make the trees less stable in the 
stream)

•	all live and dead trees within 20 feet of the high-water level 
of large and medium streams, and within 10 feet of the 
high-water level on small streams

•	 for Type F streams, enough live trees, dying or recently 
dead trees, and downed logs within the RMA to meet the 
active management target (tables 2-4 and 2-10)

•	 for Type D and large and medium Type N streams, enough 
live trees, dying or recently dead trees, and down logs within 
the RMA to meet the standard target (tables 2-11 and 2-12)

•	all trees that must be left in and near the stream can count 
towards meeting the basal area requirements, if they are 
large enough

•	 live conifers left first, with down or dead trees making up the 
rest of the basal area target if necessary

For this prescription only, landowners may count double 
the basal area of each dying or recently dead tree or each 
windthrown tree in the channel to meet the basal area target.

ALTERNATIVE PRESCRIPTION 2

This can be used on any Type of stream RMA if the RMA 
can grow conifers but is dominated by hardwoods. To apply 
Prescription 2:

•	 Identify sections of the RMA (minimum 200 feet long) 
where the basal area and number of trees meet one-half the 
standard target, and apply the general prescription (page 
24) on those sections (as shown in the left portion of the 
illustration below).

•	 In sections where one-half the standard target is not met, 
divide the RMA into “conversion” and “retention” blocks. 
The purpose of the conversion blocks is to promptly convert 
them to conifers by harvesting the hardwoods and planting 
conifers. Only some hardwoods are harvested in the 
retention blocks, so as to more gradually change this area to 
conifers. 

To help achieve these goals:

In the conversion blocks:

•	Leave all trees growing in the stream and within 10 feet of 
the high-water level (plus trees within 20 feet that lean over 
large streams).

•	The total length in conversion blocks can’t be any more than 
half the stream length in the harvest unit. Conversion blocks 
also can’t be more than 500 feet long and must be at least 
200 feet apart.

Harvesting Timber along a Stream
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In the retention blocks:

•	For large streams, leave all conifers within 50 feet of the 
high-water level and all hardwoods within 30 feet of the 
high-water level.

•	For medium streams, leave all conifers within 30 feet of the 
high-water level and all hardwoods within 20 feet of the high-
water level.

•	For small streams, leave all trees within 20 feet of the high-
water level.

3. DEFAULT STANDARD

If you don’t want to – or can’t – use Alternative Prescription 
#1 or #2, or if the RMA is not capable of growing conifers, 
use the default standard, except for Type SSBT streams. This 
requires that, except for cable yarding corridors or stream 
crossings reviewed by ODF, landowners must leave:  

•	all understory plants within 10 feet of the high-water level

•	all snags and down wood in the channel and RMA (any 
safety or fire hazards may be cut, but can’t be removed)

•	all trees leaning over the channel

•	all conifers in the RMA and all hardwoods within the high-
water level for the distances indicated in Table 2-7

14.	What if you decide to thin the harvest unit instead of 
doing a Type 3 harvest along the Type F stream?

Depending on the kind of thinning done, the harvest could 
be Type 1 or Unclassified (see page 13, “You want to 
harvest timber”). Either way, all the steps for the Type 3 
harvest still apply, except that now the target basal area 
numbers in Table 2-10 are used instead of those in  
Table 2-4.

Example 2 - Type SSBT Stream

GENERAL PRESCRIPTIONS FOR TYPE SSBT STREAMS.

The purpose for the SSBT vegetation 
retention prescriptions is to ensure that forest 
operations will not impair the achievement 
and maintenance of the protecting cold water criterion.  

These general prescriptions attempt to achieve fairly uniform 
distribution of trees in the RMA, by specifying amounts of 
conifer and hardwood basal area and the number of live 
conifer trees to be left in an Inner Zone and Outer Zone of the 
RMA located beyond 20 feet of the stream high-water level 
and within 500-foot stream segments. The trees located within 
20 feet of the stream high-water level are in the No Harvest 

Zone and do not count for basal area or live conifer trees, but 
they may count toward the wildlife leave trees.

The general prescription requirements for Type SSBT streams 
also apply to the “main stem” of any Type F stream upstream 
of the Type SSBT of a harvest of Type 2 or Type 3 units in 
the following Geographic Regions: Coast Range, South Coast, 
Interior and Western Cascades. The extent of the “main stem” 
is the higher of the upstream boundary of the harvest unit 
containing the Type SSBT stream, or the upstream boundary of 
an adjacent upstream harvest unit that is commenced within a 
year of completing the harvest unit containing the Type SSBT 
stream.

Operators shall retain:

•	all understory vegetation within 10 feet of the high-water 
level

•	all trees within 20 feet of the high-water level

•	all trees in the RMA that lean over the stream channel

There are several prescription options when harvesting in a 
Type SSBT RMA, as described below. Additionally, when the 
live conifer basal area within the riparian managment area is 
less than half the standard target for a small or medium Type 
F stream as described in Table 2-4 or medium Type D and N 
stream described in Table 2-11, the operator may apply the 
appropriate Alternative Prescription, as shown on page 25.

TYPE SSBT PRESCRIPTION 1 – NO HARVEST RMA:

The operator may apply the Type SSBT Prescription 1 to any 
Type SSBT stream.

•	all trees within 60 feet of the high-water level of a small 
stream

•	all trees within 80 feet of the high-water level of a medium 
stream

Harvesting Timber along a Stream

Table 2-7 Default standard requirements: 
Leave all conifers and all hardwoods within 

these distances of the high-water level.

Stream Conifers Hardwoods

Type F Large 100 feet 50 feet

Type F Medium 70 feet 30 feet

Type F Small 	 50 feet 20 feet
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Harvesting Timber along a Stream

TYPE SSBT PRESCRIPTION 2 – PARTIAL HARVEST RMA:

Operators shall retain trees that are 
well-distributed by length and width of 
the riparian management area beyond 
20 feet of the high-water level of the 
stream, minimize the creation of large gaps, favor small 
openings in the canopy, and leave residual trees in a 
manner that promotes understory as well as diameter and 
crown growth. Operators shall satisfy these requirements 
by meeting the following minimum standards:

The operator may apply the Type SSBT Prescription 2 – Partial 
Harvest RMA, where the basal area of trees 6 inches or greater 
DBH within the RMA, but more than 20 feet from the high-water 
level of the Type SSBT stream, exceeds the total basal area target 
shown in Table 2-8.

For small Type SSBT streams, the RMA length will be 
measured in 500-foot segments and divided into three zones: 

•	No Harvest Zone: 0 to 20 feet of the high-water level

•	 Inner Zone: 20 to 40 feet of the high-water level 

•	Outer Zone: 40 to 60 feet of the high-water level 

RMA total 37 sq. ft. basal area and RMA total 8 live conifers; see 
Table 2-8. 

The Inner Zone and Outer Zone shall each contain:

•	10 sq. ft. basal area target, rounded up to the nearest whole 
number, as a measurement of hardwood and conifer trees 
and snags 6 inches or greater DBH, and 

•	up to 10 percent of the basal area requirements may be 
composed of sound conifer snags at least 30 feet tall, and

•	four live conifer trees, rounded up to the nearest whole tree, 
as a measurement of live conifer trees at least 8 inches DBH, 
and

For medium Type SSBT streams, the RMA length will be 
measured in 500 foot segments and divided into three zones:

•	No Harvest Zone: 0 to 20 feet of the high-water level 

•	 Inner Zone: 20 to 50 feet of the high-water level 

•	Outer Zone: 50 to 80 feet of the high-water level 

RMA total 69 sq. ft. basal area and RMA total 15 live conifers; 
see Table 2-8

The Inner Zone and Outer Zone shall contain:

•	18 sq. ft. basal area target, rounded up to the nearest whole 
number, as a measurement of hardwood and conifer trees 
and snags 6 inches or greater DBH, and 

•	up to 10 percent of the basal area requirements may be 
composed of sound conifer snags at least 30 feet tall, and

•	seven live conifer trees, rounded up to the nearest whole 
tree, as a measurement of live conifer trees at least 8 inches 
DBH.

This graphic shows a 200-foot-long section of a Medium Type SSBT stream with tree retention for harvest Type 2 or Type 3. The 
retention requirements are based on Table 2-8 on page 28. The stand being harvested had 200 trees per acre with an average DBH 
of 14", so every tree represents about 1 square foot of basal area. The No Harvest Zone (20 feet) will retain all 200 trees per acre, or 
about 18 trees in the 200 feet shown. The Inner Zone (30 feet) shows 18 trees retained and 10 stumps in the 200 feet shown. This is 
equivalent to 45 trees and 25 stumps in 500 feet. The Outer Zone (30 feet) shows 10 trees retained and 18 stumps in the 200 feet 
shown. This is equivalent to 25 trees and 45 stumps in 500 feet.

0–20'

20–50'

50–80'
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Relief for General Prescriptions for Type SSBT 
Streams
Upon written request from a landowner, relief is 
available if the additional encumbered forested 
stream area due to Type SSBT classification 
is 8 percent or more of the forested portion 
of any parcel. The additional encumbered forested 
stream area is measured by the increase in acres of the 
Type SSBT vegetation prescription over the vegetation 
prescription for Type F streams. To determine the additional 
percentage of forested stream area encumbered, the 
increase in acres is divided by the forested parcel acres.

If a landowner qualifies for Type SSBT relief, there are two 
prescription options:

TYPE SSBT RELIEF PRESCRIPTION 1 – NO HARVEST RMA:

The width of the Type SSBT RMA is reduced to 50 feet for 
small or 70 feet for medium Type SSBT streams:

•	Retain all trees within 50 feet of the high-water level of a 
small Type SSBT stream.

•	Retain all trees within 70 feet of the high-water level of a 
medium Type SSBT stream.

Harvesting Timber along a Stream

Table 2-8. Type SSBT Prescription 2 – Partial Harvest RMA:  
Streamside Tree Retention for Harvest Type 2 or Type 3 Units (OAR 629-642-0105)

Geographic Regions: Coast Range, South Coast, Interior, Western Cascades

Basal area target: Square feet of basal area per each 
500-foot-long stream segment, each side of the 
stream (any combination of conifers and hardwoods 
6 inches or greater DBH)

Live conifer trees (8 inches or greater DBH) per each 
500-foot-long stream segment, each side of the 
stream

Medium Type SSBT  
RMA = 80 feet

Small Type SSBT  
RMA = 60 feet

Medium Type SSBT 
RMA = 80 feet 

Small Type SSBT  
RMA = 60 feet

No Harvest 
Zone

0 to 20 feet = Retain all trees. Trees in this area do not count toward meeting the basal area or live conifer tree 
requirements in this table.

Inner Zone 20 to 50 feet:  
minimum 18 sq. ft.

20 to 40 feet:  
minimum 10 sq. ft.

20 to 50 feet:  
minimum 7 trees

20 to 40 feet:  
minimum 4 trees

Outer Zone 50 to 80 feet:  
minimum 18 sq. ft.

40 to 60 feet:  
minimum 10 sq. ft.

50 to 80 feet:  
minimum 7 trees

40 to 60 feet:  
minimum 4 trees

RMA Total (20 to 80 feet) 
= 69 sq. ft.

RMA Total (20 to 60 feet) 
= 37 sq. ft.

RMA Total (20 to 80 feet) 
= 15 trees

RMA Total (20 to 60 feet) 
= 8 trees

Notes:
1. Distances are measured from the high-water level of the Type SSBT stream. 
2. Up to 10% of the basal area requirement may be composed of sound conifer snags 6 inches or greater DBH and at least 30 feet tall. 
3. Must meet requirements of each zone and RMA total. 

TYPE SSBT PRESCRIPTION 3 – NORTH-SIDED BUFFER:

This prescription is intended for the north side of Type SSBT 
stream segments that run generally east to west for at least 
200 feet. The operator may apply the Type SSBT Prescription 
3 if:

•	 the north side of a Type SSBT stream has a Type SSBT 
stream segment at least 200 feet in length, and

•	the Type SSBT stream has a stream valley direction that 
runs in a general east-west direction, and the stream valley 
direction is between 60 and 120 degrees east and 240 
and 300 degrees west on a compass bearing of 0 and 360 
degrees as north 

Where the Type SSBT Prescription 3 – North-sided Buffer 
is not applied, the operator shall apply either Type SSBT 
Prescription 1 – No Harvest RMA or Type SSBT Prescription 2 
– Partial Harvest RMA.

Operators shall: 

Retain all trees within 40 feet of the high-water level on the 
north side of a Type SSBT stream where the stream-valley 
direction criteria are met. The operator shall describe in a 
written plan and map where Prescription 3 is intended to be 
implemented.
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Table 2-9. Type SSBT Relief Prescription 2 – Partial Harvest RMA:  
Streamside Tree Retention for Harvest Type 2 or Type 3 Units (OAR 629-642-0110)

Geographic Regions: Coast Range, South Coast, Interior, Western Cascades

BASAL AREA TARGET: Square feet of basal area 
per each 500-foot-long stream segment, each side 
of the stream (any combination of conifers and 
hardwoods 6 inches or greater DBH)

LIVE CONIFER TREES (8 inches or greater DBH)  
per each 500-foot-long stream segment, each side 
of the stream

Medium Type SSBT  
RMA = 70 feet

Small Type SSBT  
RMA = 50 feet

Medium Type SSBT 
RMA = 70 feet

Small Type SSBT 
RMA = 50 feet

No Harvest 
Zone

0 to 20 feet = Retain all trees. Trees in this area do not count toward meeting the basal area or live conifer tree 
requirements in this table.

Inner Zone 20 to 45 feet:  
minimum 15 sq. ft.

20 to 35 feet:  
minimum 7 sq. ft.

20 to 45 feet:  
minimum 6 trees

20 to 35 feet:  
minimum 3 trees

Outer Zone 45 to 70 feet:  
minimum 15 sq. ft.

35 to 50 feet:  
minimum 7 sq. ft.

45 to 70 feet:  
minimum 6 trees

35 to 50 feet:  
minimum 3 trees

RMA Total (20 to 70 feet) 
= 58 sq. ft.

RMA Total (20 to 50 feet) 
= 28 sq. ft.

RMA Total (20 to 70 feet) 
= 13 trees

RMA Total (20 to 50 feet) 
= 6 trees

Notes:
1. Distances are measured from the high water level of the Type SSBT stream. 
2. Up to 10% of the basal area requirement may be comprised of sound conifer snags 6 inches or greater DBH and at least 30 feet tall. 
3. Must meet requirements of each zone and RMA total.

TYPE SSBT RELIEF PRESCRIPTION 2 – PARTIAL HARVEST RMA

Operators shall retain trees that are well-
distributed by length and width of the RMA 
beyond 20 feet of the high-water level of 
the Type SSBT stream, minimize the creation 
of large gaps, favor small openings in the canopy, 
and leave residual trees in a manner that promotes 
understory as well as diameter and crown growth.  

The width of the Type SSBT RMA is reduced to 50 feet for 
small and 70 feet for medium Type SSBT streams, and Table 
2-9 describes the reduced basal area targets and live conifer 
tree requirements. Operators shall meet the following minimum 
standards.

For small Type SSBT streams, the RMA length will be 
measured in 500-foot segments and divided into three zones: 

•	No Harvest Zone: 0 to 20 feet of the high-water level 

•	 Inner Zone: 20 to 35 feet of the high-water level 

•	Outer Zone: 35 to 50 feet of the high-water level 

RMA total 28 sq. ft. basal area and RMA total 6 live conifers; 
see Table 2-9.

The Inner Zone and Outer Zone shall contain:

•	7 sq. ft. basal area target, rounded up to the nearest whole 
number, as a measurement of hardwood and conifer trees 
and snags 6 inches or greater DBH, and 

-	 up to 10 percent of the basal area requirements may be 
composed of sound conifer snags at least 30 feet tall, and

•	three live conifer trees, rounded up to the nearest whole 
tree, as a measurement of live conifer trees at least 8 inches 
DBH, and

For medium Type SSBT streams, the RMA length will be 
measured in 500-foot segments and divided into three zones: 

•	No Harvest Zone: 0 to 20 feet of the high-water level

•	 Inner Zone: 20 to 45 feet of the high-water level 

•	Outer Zone: 45 to 70 feet of the high-water level 

RMA total 58 sq. ft. basal area and RMA total 13 live conifers; 
see Table 2-9. 

The Inner Zone and Outer Zone shall contain:

•	15 sq. ft. basal area target, rounded up to the nearest whole 
number, as a measurement of hardwood and conifer trees 
and snags 6 inches or greater DBH, and

-	 up to 10 percent of the basal area requirements may be 
composed of sound conifer snags at least 30 feet tall, and

•	six live conifer trees, rounded up to the nearest whole tree, 
as a measurement of live conifer trees at least 8 inches 
DBHiew activity

Harvesting Timber along a Stream
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Example 3 - Type N or D Stream 
The process you will follow is the same, but there are a few changes 
in the requirements. Let’s first review the overall process, in which 
you need to:

•	 identify the geographic region and the size and type of stream in 
your harvest

•	 identify the type of harvest you plan – Type 1, Type 2, Type 3 or 
Unclassified

•	measure the length of stream within the harvest unit

•	measure and mark the RMA width and the live conifer basal area in 
the RMA

Then, answer the following questions:

Question 1
Is your live conifer basal area more than the standard target shown in 
Table 2-11 or Table 2-12, depending on your type of harvest?

If the answer to Question 1 is yes, you must leave enough trees to 
meet the standard target shown in Tables 2-11 or 2-12. You must also 
follow the other general prescription requirements in Item 8 on page 23, 
including the numbers of trees to be left along Type D and N streams.

As with Type F streams, the basal area of certain hardwood trees, dead 
or dying trees or snags can make up a portion of the basal area standard 
target. The allowances for Type D and N streams are similar to Type 
F streams, but there are differences. See Table 2-13, which applies to 
west-side geographic regions, or Table 2-14 for east-side geographic 
regions. Note also that, without fish, Type D and N streams have no active 
management target option tied to habitat enhancement work.

Table 2-10 Streamside Tree Retention for Type F Streams with Type 1 or Unclassified Harvest

Geographic Region

Square Feet of Basal Area per 1,000 feet of Stream, Each Side

Large Type F 
RMA = 100 feet

Medium Type F 
RMA = 70 feet

Small Type F 
RMA = 50 feet

Standard 
Target

Active 
Management

Target

Standard 
Target

Active 
Management 

Target

Standard
Target

Active 
Management

Target

Coast Range and S. Coast 300 270 160 140 50 30

Interior & W. Cascade 350 310 180 160 50 30

Siskiyou 290 260 140 120 50 30

E. Cascade & Blue Mountain 220 200 120 100  50*    50**

*The maximum live conifer basal area that must be left is 40 square feet. The other 10 square feet may come from snags, dying trees or 
hardwood trees if available in the RMA.

**Live conifer basal area may be reduced to 30 square feet for the Active Management target. The other 20 square feet must come from snags, 
dying trees or hardwood trees if available in the RMA.

This is a medium Type D stream.

Domestic  
water intake

Medium  
Type D stream

Harvesting Timber Along a Stream
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Table 2-13 Hardwoods, dead and dying trees, or snags in Type D and N stream RMAs 
that count toward basal area targets for west-side Geographic Regions

Type D and Type N Streams
Coast Range, S. Coast, Interior, Western Cascades and Siskiyou Geographic Regions Large Medium

Cottonwood and Oregon ash (6 inches or greater DBH) left in the RMA and growing more than 20 
feet from the high-water level may count toward basal area target. X

A combination of the following can make up to 10 percent of the basal area target: 

1. The basal area of hardwoods (except red alder) retained in the RMA that are greater than 24 
inches DBH and grow more than 20 feet from the high water level.

2. The basal area of sound conifer snags (6 inches or greater DBH and at least 30 feet high) that 
are anywhere in the RMA.

X

1. Hardwood trees retained in the RMA can contribute up to a maximum of 30 square feet of basal 
area per 1000 feet toward meeting the basal area target.

2. Sound conifer snags (6 inches or greater DBH and at least  
30 feet high) can contribute up to 5 percent of the basal area target.

X

Table 2-12 Streamside Tree Retention for Type D and Large an 
Medium Type N Streams with Type 1 or Unclassified Harvest

Geographic Region

Square Feet of Basal Area per 1,000 feet  
of Stream, Each Side

Large Type D & N
RMA = 70 feet

Medium Type D & N 
RMA = 50 feet

Small Type D
RMA = 20 feet

Standard Target Standard Target Standard Target

Coast Range & S. 
Coast 140 60* 0

Interior & W. Cascade 160 60* 0

Siskiyou 120 60* 0

E. Cascade & Blue 
Mtn. 100 60* 0

*Hardwoods may count up to 30 square feet per 1000 feet towards meeting the standard 
target

Table 2-11 Streamside Tree Retention for Type D and Large 
and Medium Type N Streams with Type 2 or 3 Harvest

Geographic Region

Square Feet of Basal Area per 1,000 feet  
of Stream, Each Side

Large Type D & N
RMA = 70 feet

Medium Type D & N 
RMA = 50 feet

Small Type D
RMA = 20 feet

Standard Target Standard Target Standard Target

Coast Range & S. 
Coast 90 50* 0

Interior & W. Cascade 110 50* 0

Siskiyou 90 50* 0

E. Cascade &  
Blue Mtn. 70 50* 0

*Hardwoods may count up to 30 square feet per 1,000 feet toward meeting the standard 
target

Question 2
What if your live conifer basal area is 
less than the standard target?

As with the Type F example, there are 
two possible situations:

Situation A: The live conifer basal 
area is less than the standard 
target, but greater than one-half of 
the standard target.

You must leave:

•	trees within 20 feet of the high-water 
level, trees that lean over the stream, 
understory plants within 10 feet of 
the high-water level, and all snags and 
down logs in the channel and RMA, 
and

•	all live conifer trees 6 inches DBH 
or larger (no basal area is specified) 
in the RMAs of all large or medium 
Type N streams up to these maximum 
numbers:

100 conifers per 1,000 feet along 
large Type D or N streams

70 conifers per 1,000 feet along 
medium Type D or N streams

Harvesting Timber Along a Stream
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Quick Review

Use one of these: When RMA basal area is:

General Prescription More than the standard target

Situation A Less than but more than half of 
the standard target

Situation B Less than half of the standard 
target

Alternative

Prescription 1

Less than half of the standard 
target and catastrophic damage

Alternative

Prescription 2

Less than half of the standard 
target and dominated by 
hardwoods

Default Standard

Less than half of the 
standard target and Alternative 
Prescription 1 or 2 are not 
acceptable

Table 2-15 Default Standard requirements: 
leave all conifers and all hardwoods within 

these distances of the high water level

Conifers Hardwoods

Large Type D 70 feet 30 feet

Medium Type D 50 feet 20 feet

Small Type D 20 feet 20 feet

Large Type N 70 feet 30 feet

Medium Type N 50 feet 20 feet

Table 2-14 Hardwoods, dead and dying trees, or 
snags in Type D and N stream RMAs that count toward 

basal area targets for Eastside Geographic Regions

Type D and N streams 
E. Cascades and Blue Mountains 

Geographic Regions
Large Medium

All live hardwoods left in RMA may count 
toward the basal area target. X X

Sound conifer snags (6 inches or greater 
DBH and 30 feet high) left in the RMA 
may count toward as much as 10 percent 
of the basal area target.

X

Sound conifer snags (6 inches or greaterin 
DBH and 30 feet high) can contribute up 
to 5 percent of the basal area target.

X

Situation B: The live conifer basal area is less than one-
half of the standard target.

You can use one of three different prescriptions depending on 
the circumstances:

ALTERNATIVE PRESCRIPTION 1

Refer to Alternative Prescription 1 under Question 13 on page 
24. It is the same for Type D streams and large and medium 
Type N streams.

ALTERNATIVE PRESCRIPTION 2

Refer to Alternative Prescription 2 under Question 13 on page 
24. It is the same for Type D streams and large and medium 
Type N streams.

DEFAULT STANDARD

If you don’t want to – or can’t – use Alternative Prescription 1 
or 2, or if the RMA is not capable of growing conifers, use the 
default standard. Except for cable yarding corridors or stream 
crossings reviewed by ODF, landowners must leave:

•	all trees within 20 feet of the high-water level and all trees in 
the RMA that lean over the stream

•	all understory plants within 10 feet of the high-water level

•	all snags and down wood in the channel and RMA – any 
safety or fire hazards may be cut, but can’t be removed, and

•	all conifers and hardwoods within the high-water level for the 
distances indicated in Table 2-15

Finally, to be clear about small Type D and N streams (see 
illustration):

There are no basal area targets for small Type D or small Type 
N streams. The requirements for small Type D streams are to 
leave all trees, snags and down logs within 20 feet of the stream 
and all understory vegetation within 10 feet of the stream. The 
requirements for small Type N streams are shown in Table 2-16.

Although relatively uncommon, Type N streams subject to 
rapidly moving landslides have some unique riparian tree 
retention requirements. Such streams are found primarily in very 
steep, upland terrain – if you suspect such a situation check 
with ODF to verify the applicable requirements. See Pages 
51-53 for further information about landslide-prone terrain.

General prescription summaries
The Appendix, pages 160-191 includes one-page summaries 
of the general prescription requirements for streams. Use them 
when the live conifer basal area in the RMA is more than the 
standard target.

Harvesting Timber Along a Stream
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Table 2-16 Retention for  
Specified Small Type N Streams

Geographic 
Region

Retain Understory Vegetation and 
Unmerchantable Conifers* 10 Feet 

on Each Side of the Stream for:

E. Cascades &  
Blue Mountains All perennial streams

South Coast
Portions of perennial streams where the 
upstream drainage area is greater than  
160 acres.

Interior
Portions of perennial streams where the 
upstream drainage area is greater than  
330 acres.

Siskiyou
Portions of perennial streams where the 
upstream drainage area is greater than  
580 acres.

Coast Range &  
W. Cascades No retention required

Protect all small Type N streams in all regions from sediment 
and disturbance as noted on pages 57, 58 and 109. For 
small Type N streams subject to rapidly moving landslides, 
retain trees as described on pages 51-53.

*Unmerchantable conifers means conifers less than 6 inches DBH.

Example 3 - Alternate Practice
Can you propose your own idea for stream protection?

Yes. You can always propose a different way of doing things. 
Such a “plan for an alternate practice” is specifically allowed 
because written requirements cannot fit every situation and  
alternatives can sometimes work better. Keep in mind that 
your plan will need to show ODF how it will protect fish 
and wildlife and other resources as well or better than the 
standard requirements. You can’t proceed with your alternate 
plan unless ODF approves it.

Another issue in some streamside forests in drier regions of 
Oregon is extensive insect damage when trees are stressed 
by growing too close together. Also, hardwoods such as 
aspen and cottonwood can be very important for streams 
in these regions. In such cases, landowners are encouraged 
to talk with ODF about site-specific plans that can help both 
forests and streams.

Is there more to know about written plans when 
harvesting within 100 feet of a Type F, SSBT or D 
stream?
Yes – there is a lot to know.

The requirements when harvesting along Type F, SSBT or D 
streams can be somewhat complicated. But this section shows 
how different options and flexibility are available. If you decide to 
do a harvest, you must prepare a written plan for review by ODF 
– an example is shown on pages 143-144.

THERE IS ONE MORE OPTION.

Many landowners choose not to operate in Type F, SSBT and D 
stream RMAs when harvesting timber. That way they avoid RMA 
planning and written plan preparation.

Is avoiding RMAs the way to go?
There is no financial compensation from the government for 
avoiding RMAs or leaving more trees near streams than is 
required. Some landowners still choose to do so for various 
reasons.

While the requirements may seem complicated, they do allow for 
active management within the RMA. Landowners are encouraged 
to check out all the options and make an informed choice.

For other information sources, see the Appendix, pages 197-198.

Example of a small Type N stream. Such streams often lack fish 
due to a waterfall or other natural feature that limits access or 
favorable habitat.

Small N stream

Large F stream

Harvesting Timber Along a Stream
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You want to harvest timber near a lake. How do you meet  
the requirements?

What is a lake?
Lakes have year-round standing open water. A lake includes the water, vegetation, aquatic life, beds, banks 
or wetlands below the normal high-water level.

What is not considered a lake?
Water developments that are not part of a natural stream – these include constructed features such as 
waste treatment lagoons, farm ponds and log ponds.

There are two major classes of lakes:
•	 large lakes (greater than 8 acres)

•	other lakes (two kinds):

- between one-half acre and 8 acres, or less than 8 acres with fish

- less than one-half acre with no fish

What are lake protection requirements intended to do?
Protect the following functions and values of lakes:

•	water storage

•	water quality

•	water quantity

•	habitats for aquatic plants, animals, fish and wildlife

How are large lakes protected during forest operations?
•	A written plan, reviewed by ODF, is required for operations within  

100 feet of a large lake.

•	The RMA width is 100 feet, as measured from the high-water level.

•	RMA retention requirements are specified in Table 2-17.

•	Operations must never cause sedimentation or drain lakes.

•	Activities in the lake RMA must not impair water quality, disturb natural 
drainage or affect soil productivity.

•	Timber felling, yarding and mechanical site preparation requirements in lake 
RMAs are covered on pages 55-56 and 74.

How are other lakes protected during forest operations?
See Table 2-17 for specific requirements for other lakes with or without fish.
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Table 2-17 Lake Protection Requirements

Class of Lake Riparian Management 
Area Width (feet) Retention Requirements

Large lakes 
(greater than 8 acres)

100
Leave: understory plants, all snags 
and down wood, and 1/2 of the 
trees by species and size.*

Other lakes 
(between 8 acres and 1/2 acre, 
or less than 8 acres with fish)

50 Same as for large.

Other lakes 
(less than 1/2 acre, no fish)  

No RMA If greater than 1/4 acre, leave 
snags and down wood.**

*Leave 50 percent of the original live trees, by species in each of the following size classes:
•	6-10 inches DBH,
•	11-20 inches DBH,
•	21-30 inches DBH,
•	 larger than 30 inches

** These can be counted toward requirements for snags and down logs in clearcuts.

Harvesting Timber Along a Lake

The goal is to leave approximately the same species 
and size distribution as before the RMA harvest.

Leave all trees along the edge of the lake. Otherwise, leave trees should be well distributed.

All snags and down wood in the lake and RMA must be left. Snags felled for safety must be left on the ground 
and cannot count toward snag and live tree requirements in adjacent harvest areas.

Protect the lake from disturbance that would damage water quality.

For other information sources, see the Appendix, pages 197-198.

}

Large lake – greater than 8 acres

100 foot RMA is exact, no 
averaging allowed.

Lake RMA is measured as 
a slope distance from the 
high-water level.



36	 PLANNING A TIMBER HARVEST

Where will you find wetlands?
•	natural drainages or swales

•	 low areas with high water tables

•	flat valleys or depressions with poorly drained soils

•	near streams, rivers and lakes

•	 lower slopes where springs or seeps emerge

•	mountain meadows watered by snowmelt

What is not considered a wetland?
Water developments that are not part of natural streams or lakes (such as waste treatment 
lagoons, farm ponds and log ponds) are not considered wetlands.

THERE ARE THREE CLASSES OF WETLANDS:

•	 Significant wetlands are greater than 8 acres, or estuaries, bogs or certain eastern 
Oregon springs (regardless of size).

•	 Stream-associated wetlands are smaller than 8 acres and located next to streams.

•	 Other wetlands are smaller than 8 acres.

You want to harvest timber in or near a wetland. How do you 
meet the requirements?

What is a wetland?
Wetlands, especially smaller ones, are not as obvious as streams and lakes. Wet soils, surface or ground water 
and water-tolerant plants can indicate a wetland. Plants found in wetlands include Oregon ash, Sitka spruce, 
cottonwood, willow, cattails, skunk cabbage, reed canary grass, rushes and sedges. Terms for specific types of 
wetlands include swamps, marshes, bogs and seeps.

Don’t be fooled. Wetlands may dry out in the summer and have different sizes and shapes. If you’re unsure 
about an area, check with ODF or seek specialized assistance.

Significant wetland – greater than 8 acres

100-foot RMA
Vegetation requirements

(see Table 2-16)
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How are significant wetlands 
protected during harvest?
•	the RMA width is measured from the 

edge of the wetland (see Table 2-18)

•	vegetation must be left in the RMA 
(see Table 2-18)

•	operations must never drain or cause 
sediment to enter the wetland

•	a written plan, reviewed by ODF, is 
required for operations within 300 
feet of the wetland

Why protect wetlands?
•	They contribute surface and 

groundwater.

•	They can maintain or improve water 
quality.

•	They can reduce flood impacts.

•	They can provide habitats for aquatic 
plants, fish and wildlife.

•	They can offer recreational 
opportunities such as wildlife 
viewing.

How are stream-associated 
wetlands protected during 
harvest?
•	Give these areas the same 

protections as required for the 
stream type they’re associated with.

•	Further specifics are shown in Table 
2-18.

•	Converting or draining is not allowed, 
even for the purpose of establishing 
trees.

•	Never drain or cause sediment to 
enter a stream-associated wetland.

How are other wetlands 
protected?
•	Snags and down trees in the wetland 

must be left. See Table 2-18 for 
specifics.

•	Converting or draining is not allowed, 
even for the purpose of establishing 
trees.

•	When possible, avoid operations in 
wetlands. Ground equipment must 
not cause rutting or soil compaction, 
or affect water quality. Successful 
operations may occur during dry or 

Stream-associated wetland and its 25-foot RMA.

Harvesting Timber In or Near a Wetland

frozen conditions. Cable harvesting is 
an alternative, where appropriate.

•	Depleting, adding water or draining 
other wetlands must be avoided. 

For other information sources, see the 
Appendix, pages 197-198.

Table 2-18 Wetland Protection Requirements

Class of Wetland Riparian Management (feet) Area Protection Required 
(Both wetland & its RMA)

Significant 
(Greater than 8 acres, or 
estuaries, bogs or certain 
E. OR springs)

Estuaries       100 – 200 
Bogs              50 – 100	
E. OR Springs   50 – 100 
Wetlands                 100

Leave: understory plants, all 
snags and down wood, and 
1/2 of the trees by species 
and size*

Stream-associated 
(Next to a stream)

Stream RMA goes  
around it *** Included in stream RMA

Other 
(Less than 8 acres)

No RMA

If greater than 1/4 acre leave, 
snags and down wood.**

If less than 1/4 acre, no leave 
requirements.

*Leave 50 percent of the original live trees, by species, in each of the following size classes:
•	6-10 inches DBH
•	11-20 inches DBH
•	21-30 inches DBH
•	Larger than 30 inches

Leave trees should be well distributed.

All snags and down wood in the wetland and RMA must be left. Snags felled for safety reasons 
must be left on the ground and cannot be counted toward snag and live-tree requirements in 
clearcuts.

** These may be counted toward requirements for snags and down logs in clearcuts.

*** Where wetlands or side channels extend beyond the RMA, expand the RMA 
to include the wetland or side channel plus 25 additional feet. This does not 
apply to small Type N streams.
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Hard snag Soft snag

What are the requirements for leaving wildlife trees, snags 
and down logs?

Lewis’ w
oodpecke

r

Northern flic
ker

Hairy 
woodpecke

r

Red-breaste
d sapsucke

r

    D
owny w

oodpecke
r

Yellow-bellied  

sapsucke
r

Snag diameters most often used  
by woodpeckers

	25+	 17+	 15+	 11+
Inches DBH with bark

Pileated woodpecke
r

Larger-diameter, taller snags stand 
longer and provide more cavities.

	 Early snag	 Mid-life snag	 Old snag

Intact top

Perches for birds

Many branches

Broken top

Few limbs

Heavy use by  
woodpeckers

Sloughing bark

Decomposed 
snag

Sound wood 

on outside

Protected areas under the log are used as nesting 
cover by grouse and as hiding cover by rabbits and 
hares.

When the bark loosens, there is hiding cover for tree 
frogs and amphibians. The trunk is a food source for 
woodpeckers, particularly pileated woodpeckers.

from live trees, and wildlife 
respond quickly to their 
availability.

You can avoid the cost of 
creating snags by selecting 
existing snags, or rotting or 
deformed trees for retention. 
In eastern Oregon, down logs 
are used by 150 species of 
wildlife, including amphibians, 
reptiles, birds and mammals. 
Logs are also important to 
certain insects, fungi and 
plants. Be aware that too 
many down logs can be a 
fire hazard; however, a forest 
without down logs may have 
fewer species of plants and 
animals. It’s not necessary to 
leave sound logs. Deformed 
or rotten parts of tree stems 
left in the forest after a 
harvest can meet down log 
requirements, if they would be 
solid enough to pick up with a 
log loader (see Table 2-19).

What’s the difference?
•	Wildlife tree: either a snag or green 

tree of a minimum size that is 
required to be left (details below).

•	Snag: dead standing tree that has 
lost its needles and small limbs.

•	Down log: existing down log or a 
down green tree of minimum size 
(details below).

What’s so important about snags 
and down logs?
Snags provide homes to owls, 
woodpeckers, bats, squirrels, bluebirds, 
wood ducks, swallows, mergansers, 
weasels, raccoons and many other 
animals. More than 50 species of birds 
and mammals use snags for nesting, 
feeding and shelter. A lack of snag 
cavities for nesting can limit populations 
of some bird species. Snags larger than 
20 inches DBH are in short supply on 
private lands. Snags can be created 

No bark

No limbs

Heavy use by 
many wildlife

Den sites

Small mammals burrow into the interior as the log 
softens. Bears, raccoons and skunks feed on insects.
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Table 2-19 Down Log  
Minimum Lengths and Diameters

These sizes = 1 down log  
(10 cubic feet)

These sizes = 2 down logs 
(20 cubic feet)

Length  
(feet)

Diameter  
(inches,  

small end)

Length 
(feet)

Diameter 
(inches, 

 small end)

6 18 6 25

8 15 8 21

10 14 10 19

12 12 12 17

14 11 14 16

20 9 20 13

28 8 28 11

36 9

44 8

Leave these  
wildlife trees:
two snags or two green trees 

•		at least 30 feet tall

•	11 inches DBH or larger and

•	50 percent must be conifers

And two down logs or down trees

•	at least 6 feet long

•	at least 10 cubic feet total 
volume and 

•	50 percent must be conifers

How do I know when wildlife trees and down logs  
are required?
If you are planning a harvest of 25 acres or more and the harvest 
will leave fewer than the number of trees per acre or basal area 
per acre indicated in Table 2-1 on page 16, wildlife trees and down 
logs will be required. Just like the requirements for reforestation, 
the trees per acre and basal area requirements vary according to 
site class.

Wildlife trees and down logs must be left in all Type 2 or 3 
harvests that are larger than 25 acres (Table 2-2 on page 17), and 
in some cases when adjacent new and older Type 2 or 3 harvests 
together exceed 25 acres (see Example 2 on page 18).

Regardless of the size of the harvest unit, snags and down logs 
must be left in all wetlands, and in all RMAs for wetlands, lakes, 
Type F, and large and medium Type D and N streams (see details 
below).

Where should wildlife trees  
be left?
Wildlife trees, snags and down logs 
may be left in one or more clusters 
across the harvest unit, or they can 
be scattered throughout the unit (see 
illustration).

Harvest areas next to Type F streams.

What are the requirements near certain streams?
To provide increased benefits to fish, ODF may require up to 25 percent of the 
needed wildlife trees be left near the stream if the harvest unit is next to a Type F 
stream. The trees would be in addition to other trees required to be left in RMAs. 
Also, to provide extra sources of large wood to streams, wildlife trees must be left 
along the lower sections of steep, small Type N streams that empty directly into Type 
F streams. After receiving your notification, ODF will tell you if one of these streams 
is on your harvest unit.

How many wildlife trees need to be left?
On average, per acre you must leave at least:

•	two snags or two green trees at least 30 feet tall and 11 inches DBH or larger, at least 50 percent of which are conifers, plus

•	two down logs or down trees, at least 50 percent of which are conifers. Each must be at least 6 feet long with a total volume of 
at least 10 cubic feet. Logs containing 20 cubic feet or more count as two logs (see Table 2-17 for sizes that qualify)

Harvest area

25% of wildlife 
trees left near 
RMA

Wildlife tree clusters  
or scattered

Type F stream

Wildlife Trees, Snags and Down Logs
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Wildlife Trees, Snags and Down Logs

ground vibration can cause unexpected 
collapse. Always mark the safety hazard 
area around snags. Isolate snags and 
notify all workers by marking the area 
with plastic ribbon.

Before beginning tree felling in harvests 
larger than 25 acres, identify wildlife 
trees that will be left. This will ensure 
a sufficient number of wildlife trees are 
left in the harvest area.

Workers should know about snag 
hazard areas, especially when moving 
cables, during log skidding or when tree 
felling is occurring nearby.

Minimize worker exposure to wildlife tree 
hazards by leaving them among a clump 
of trees, along harvest boundaries, near 
stream RMAs, between cable corridors, 
on rock outcrops or at the back end 
of the harvest area.

What do you look for 
when selecting wildlife 
trees?
The first choice should 
be to leave safe snags in 
safe locations, but it is 
often necessary to leave 
green wildlife trees that will 
eventually become snags. 
What should you look for?

•	a broken or dead top

•	dead branches in the crown

•	old wounds or scars at the base 
of the tree

•	 indication of internal rot (fungi, 
conks or existing woodpecker 
cavities along the stem)

•	the largest-diameter and tallest 
trees

How do I ensure protection of 
existing down logs?
Down logs can be crushed and 
broken by logging equipment. 
Never allow yarding and skidding 
without informing workers about 
down log needs. It may be 

Fire scars,  
hollowed-
out trunk

Conks 
indicate 
internal 

decay

Broken 
top

Can RMA snags and down logs 
substitute for harvest unit 
wildlife trees?
Wildlife tree, snag and down log 
requirements are in addition to other 
requirements for tree retention, such 
as for wetland and wildlife site buffers. 
However, in some limited situations 
the wildlife and down log requirements 
can be met by counting snags, trees 
or logs otherwise required to be left in 
RMAs or other resource sites. For more 
information, see the stream protection 
summaries in the Appendix, pages 160-
191, or check with ODF.

What if your harvest is less than 
25 acres?
Leaving wildlife trees, snags or down 
logs is not required if your actual 
harvest, combined with any adjacent 
prior harvest on the same ownership, 
is less than 25 acres. However, leaving 
wildlife trees, snags and logs voluntarily 
is always encouraged, to benefit forest 
productivity and wildlife habitat.

Can snags create a wildfire hazard?
Yes. They are vulnerable to lightning 
strikes, and during a wildfire hollow 
snags also can create a chimney effect 
where burning embers are sent into the 
air, starting new fires some distance 
away. Always consider the wildfire 
hazard of snags.

Can snags create a safety hazard?
Yes. Snags can collapse or drop limbs 
without warning. Oregon law (OAR 
Chapter 437, Division 7 Forest Activities 
safety rules, administered by the Oregon 
Occupational Safety and Health Division) 
requires operators to always identify 
snags and other danger trees. Danger 
trees have evidence of rot, excessive 
lean, spike tops, etc.

Never operate machines near snags – 
they can be accidentally bumped or the 

possible to save existing down logs by 
identifying their location.

Is there opportunity for 
alternative plans?
Yes. The location and species of 
wildlife trees and down logs may be 
modified following review by ODF. For 
example, you may be able to substitute 
hardwood species for conifer species 
when managing for hardwoods, or 
additional leave trees in one unit for 
those required in another.

For other information sources, see the 
Appendix, pages 197-198.

Openings 
under 

bark

Natural or 
woodpecker 

openings
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How do you protect sensitive wildlife sites  
when you harvest?

What are sensitive wildlife sites?
•	habitat sites of fish and wildlife species identified as threatened and endangered (T&E) or on other 

lists adopted, by rule, by the Oregon State Fish and Wildlife Commission or federally listed under 
the Endangered Species Act (ESA)

•	sensitive bird nesting, roosting or watering sites specifically identified for protection in the Forest 
Practices Act

•	biological sites that are ecologically and scientifically significant

•	significant wetlands

•	critical wildlife or aquatic habitat sites that are listed in the “Cooperative Agreement between the  
Board of Forestry and the Fish and Wildlife Commission (1984)”

What wildlife species are associated with these sensitive sites?
•	northern spotted owl (page 43)

•	bald eagle (pages 44-45)

•	osprey (pages 46-47)

•	great-blue heron (page 48)

•	golden eagle

•	marbled murrelet

•	band-tailed pigeon

Band-tailed pigeons are a game species and also an Oregon 
Conservation Strategy species. Some mineral springs used by 
band-tailed pigeons are protected by the Forest Practices Act.
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Sensitive Wildlife Sites

Where are sensitive sites 
located, and what is your 
responsibility to find sensitive 
sites?
Your local ODF office has responsibility 
for maintaining inventories of 
sensitive resource sites. When you 
submit your Notification of Operation 
form, it is ODF’s responsibility to 
identify any sensitive resource 
sites that may conflict with your 
operation. Landowners do not have 
a responsibility under the Forest 
Practices Act to search for and 
inventory unknown sites. However, 
if a landowner or operator knows of 
or discovers a non-inventoried site 
during planning or while conducting 
an operation, the operation must be 
stopped and ODF informed.

When and how are sensitive 
resource sites protected?
When operations conflict with sensitive 
resource sites, protection is required. 
For some sites, such as significant 
wetlands and sites used by northern 
spotted owls, bald eagles, great-blue 
herons and ospreys, the conflicts 
have been identified and levels of 
protections are established (pages 
43-48). For other sites, such as those 
used by golden eagles, band-tailed 
pigeons, marbled murrelets or other 
threatened or endangered species, 
ODF determines if a conflict exists and 
develops site-specific protections with 
the landowner and a representative of 
ODFW. The following questions must 
be answered.

(Additional fish or wildlife species may 
be protected in the future if federal or 
state Endangered Species Act status is 
granted.)

1.	 Is the site active?

Active means the site has been 
used in the recent past by one 
of the species listed on page 41. 
For example, a bald eagle may be 
using another nest site, but the 
nest site on your property may 
still require protection. Another 
example is an old osprey nest 
that might have been used by 
the bird six years ago. This site 
would be considered “abandoned.” 
No protection is required for 
abandoned resource sites. Multi-
year surveys are usually needed 
to show that a site is inactive, and 
these surveys are subject to ODF 
review.

2.	 What, if any, are the possible 
conflicts?

A conflict exists if an operation 
may lead to sensitive resource 
site destruction, abandonment 
or reduced productivity. The 
proposed operation is reviewed 
and the site inspected with 
the landowner, operator and 
representative of ODFW to identify 
conflicts. If there are no conflicts, 
no special protection measures are 
required.

3.	 How are conflicts resolved?

A written plan must describe 
reasonable measures sufficient 
to resolve the conflict in favor 
of the resource site. Reasonable 
measures may include, but 
are not limited to, preparing 
and implementing a habitat 
management plan, limiting 
the timing of forest practices, 
redesigning the proposed practices 
in favor of site protection, and 
excluding the forest activities 
outright.

What else must a landowner or 
operator consider when working 
near sites used by species listed 
under the ESA?
•	Compliance with the Oregon Forest 

Practices Act requirements does not 
ensure compliance with the federal 
ESA. It is the responsibility of the 
landowner and operator to know and 
incorporate federal ESA requirements 
in their actions.

•	Landowners with approved 
“incidental take permits” under the 
federal ESA may be allowed some 
exceptions to compliance with the 
forest practice requirements.

•	Additional information about the 
federal ESA can be obtained from 
the Oregon offices of the National 
Marine Fisheries Service (for listed 
anadromous fish) or the U.S. Fish 
and Wildlife Service (wildlife and non-
anadromous fish).

NOAA  
National Marine Fisheries Service 
Oregon State Habitat Office 
1201 NE Lloyd Blvd., Suite 1100 
Portland, OR 97232 
503-231-2202

U.S. Fish and Wildlife Service 
Oregon State Office 
2600 SE 98th Ave., Suite 100 
Portland, OR 97266 
503-231-6179
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A 70-acre core area 
of suitable northern 
spotted owl habitat 
is required for 
protection of the nest 
site. In most cases, 
timber harvesting is 
not allowed within 
this area. Nearby 
operations that may 
disturb nesting owls 
are restricted from 
March 1 to Sept. 30. 

owls. The shape of the core area can 
vary depending on characteristics of 
the forest. The boundary is designed to 
make a contiguous habitat.

How are northern spotted owl 
resource sites protected?
When a landowner submits a Notification 
of Operation within one-half mile of a 
northern spotted owl resource site, ODF 
will inform the landowner that the owl 
resource site exists. ODF maintains an 
inventory of owl sites. If the proposed 
operation conflicts with the spotted 
owl resource site, the landowner must 
submit a written plan for review prior to 
beginning the operation.

A 70-acre core area of suitable 
spotted owl habitat is determined by 
the landowner (sometimes multiple 
landowners) and ODF. Fledgling owls 
need this area before they leave the 
nest site. Mortality of juvenile owls is 
very high, with predation from other 
owls and starvation. Suitable habitat is 
important for their survival before they 
disperse from the nest.

Suitable spotted owl habitat for the 
70-acre core area means:

•	a stand of trees with moderate to 
high canopy closure (60-80 percent)

•	a multi-layered, multi-species canopy 
dominated by large overstory trees 
(greater than 30 inches DBH)

What about  
the northern 
spotted owl?
The northern spotted owl is a threat-
ened species. A threatened species is 
likely to become an endangered species 
within the foreseeable future throughout 
all or a significant portion of its range. 
Northern spotted owls nest in unique 
forest habitats that require protection 
when in use.

What is a northern spotted owl 
resource site?
It is a 70-acre “core area” encompassing 
a northern spotted owl nesting site, 
which can be an actual tree or an activity 
center of a pair of adult spotted owls. 
These nesting sites require protection 
until there is reliable evidence that the 
site is no longer occupied by a pair of 

•	a high incidence of large trees 
with deformities (large cavities, 
broken tops and other evidence of 
decadence)

•	numerous large snags; large 
accumulations of fallen trees and 
other woody debris on the ground

•	sufficient open space below the 
canopy for owls to fly

The core area must consist of 
forest stands that come closest to 
approximating the conditions desired by 
spotted owls.

Forest practices that do not maintain 
the cores area’s habitat suitability for 
owls are not allowed. In most cases, 
timber harvesting within the core area 
will not be allowed.

The period between March 1 and Sept. 
30 is when nesting owls can least 
tolerate disturbance. Forest operations 
within one-quarter mile of a nest site are 
not allowed during this time. Seasonal 
restrictions may be waived if survey data 
shows that the spotted owls are not 
actively nesting or not present.

Are there exceptions?
Yes. Exceptions to the protection 
requirements may be granted by ODF if 
the operator has obtained an incidental 
take permit from federal authorities 
under the federal ESA.

A northern spotted owl 
nest site can be an actual 
tree or an activity center 
of a pair of adult owls.

Sensitive Wildlife Sites
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nest tree remains standing, it and the 
surrounding designated area require 
protection. Or if the nest tree has 
fallen but the surrounding area has 
suitable replacement trees present, 
the area requires protection for up 
to a five year period. This is to allow 
time to determine if the eagles will 
return and rebuild a new nest.

•	Replacement nest trees ensure 
the maintenance of a site in the 
future. Bald eagles show a strong 
attachment to a chosen territory. If a 
nest tree is lost, the pair will use a 
nearby replacement nest tree.

•	Perch trees are often adjacent to the 
nest tree. In addition to perching, 
they are used as nest access points 
by adults, or pilot trees that young 
use when learning to fly. They 
are often snags or live trees with 
exposed, strong, lateral branches 
high in the crown.

•	Around the nest tree, perching, 
fledging and replacement trees 
compose a forested area that 
provides additional protection and 
acts as a visual screen.

What about the 
bald eagle?
The bald eagle is a legally protected 
species, and forests with suitable nest 
trees are needed for its maintenance. 
Bald eagle nesting sites are sensitive to 
forest practices and require protection.

What is a bald eagle nesting 
resource site?
•	Bald eagles often construct more 

than one nest and vary their use 
between them from year to year. 
All bald eagle nests within a given 
territory require protection, although 
a nest may not be currently occupied 
or may not have been used for 
raising young for many years.

•	An active nest tree is one in which 
a bald eagle has nested in the past 
five years, whether or not the tree 
still contains a nest. As long as the 

330 ft.

The protected area around a bald eagle 
nest tree is no less than 330 feet. Size 
and shape depend on use of the area by 
bald eagles. The resource site includes 
the active nest tree and all identified key 
components – perching/fledging trees, 
replacement nest trees and a forested 
area around the nest tree. Do not disturb 
within 660 feet, or 1,000 feet for use of 
aircraft. For nesting sites, operations are 
restricted from Jan. 1 to Aug. 31.

Replacement nest trees 
Perching/fledging trees

Nest tree

Sensitive Wildlife Sites



	 PLANNING A TIMBER HARVEST	 45

Sensitive Wildlife Sites

Facts about  
bald eagle nests:
•	Nests are 5 to 8 feet in 

diameter and 2 to 3 feet 
deep.

•	Nests are typically located 
partway down the tree, as 
eagles prefer to have live 
branches to shelter the nest.

•	They are found in large 
trees, in prominent locations, 
giving a clear view of the 
water. Nest trees are usually 
located within 1/4 mile of 
large water bodies, but rarely 
right on the water’s edge. 

•	 In contrast, osprey nests are 
smaller, located at the very 
top of a broken-topped tree 
or snag, and typically very 
close to the water’s edge.

How are bald eagle nesting  
sites protected?
When a landowner proposes an 
operation within one-half mile of a bald 
eagle nesting site, a review is started. If 
ODF determines that the operation may 
pose a conflict for the site, a written 
plan describing how the site will be 
protected is required.

Any forest operations around the site 
must be designed to protect the trees 
from damage and windthrow. Experts 
must agree on the vegetation to be left. 
Trees are left to perform a job, either 
to provide a visual screen for the site 
or to protect the site from windthrow. 
This area should not be less than 330 
feet from the nest. Its size and shape 
depend on actual use of the area by 
bald eagles. General guidelines for 
nesting areas call for maintaining the 
existing integrity of the stand.

From Jan. 1 to Aug. 31, when nest 
construction, mating and rearing of 
young occurs, forest operations are not 
permitted within 660, feet or 1,000 feet 
for use of aircraft. ODF may modify this 
period of time and the distances when 
an operation will not cause the birds to 
flush from these trees.

Are there exceptions?
Yes. Exceptions to the protection 
requirements may be granted by ODF if 
the operator has obtained an incidental 
take permit from federal authorities 
under the federal Bald and Golden 
Eagle Protection Act: www.fws.gov/
pacific/eagles.
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What about the 
osprey?
Osprey resource sites require protection 
because they provide for successful 
reproduction of this important species. The 
birds often nest in large, prominent snags 
or trees with broken tops. These trees 
have a limited life span and are vulnerable 
to damage from forest practices. When 
using the nesting sites, the birds are also 
sensitive to human disturbance.

What is an osprey resource site?
It includes the active nest tree and any 
identified key components. An active nest 
tree is one that has been used by osprey 
within the past five nesting seasons. Key 
components include perching, fledging and 
replacement trees.

Osprey are fish-eating raptors. After 
foraging, an adult osprey eats part of a 
fish in a tree near the nest, and delivers 
the remainder to the nest. These same 
trees are also used as perches by 
fledglings when learning to fly. Perching 

and fledging trees tend to be taller 
and larger in diameter than nest trees 
and have broken or dead tops, forks 
or lateral branches high in the crown. 
They allow easy access and views of 
the surroundings.

How are osprey resource sites 
protected?
•	The goal is to avoid resource site 

abandonment or reduced use of the 
site. It is accomplished by maintaining 
site integrity and avoiding disturbance 
during the critical period of use when 
nest construction, mating and rearing 
of young occur.

Osprey nest trees on forestland 
are usually large snags and 
broken-top trees, up to 60 inches 
DBH and 100-150 feet tall. Often 
they are above the surrounding 
forest and large enough to 
support a nest 4 to 6 feet in 
diameter and 1 to 2 feet deep. 
In other locations, osprey are 
often seen nesting on man-made 
telephone pole platforms.
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Restrict operations March 1 to Sept. 15. Forest 
operations must not cause birds to flush.

Perching, fledging 
and replacement 
trees

Eight to 12 trees, located near the nest 
tree, are adequate to provide perching, 
fledging and replacement trees. 
Areas of high winds may require that 
surrounding trees be left to protect the 
resource site from damage.

•	During forest operations, the active 
nest tree, perching, fledging and 
replacement trees must be left 
and protected from damage. The 
operation must be designed to 
protect the trees from windthrow.

•	During the critical period of use, the 
active nest tree and any identified 
perch trees must be protected from 
disturbance. Forest operations are 
not allowed within 600 feet of the 
active nest tree or perch trees from 
March 1 to Sept. 15. Seasonal 
restriction periods can be modified if 
survey information shows that osprey 
are not nesting or are not present.

•	First, identify the active nest tree. 
Then choose suitable perching, 
fledging and replacement trees that 
are likely to be used by osprey. 
The trees should be taller than the 
surrounding forest, with platforms 
large enough to support nests.

•	Resting perches are used by adults 
when not fishing or tending the nest, 
and by fledglings when learning to fly. 
These are large, tall snags or trees 
that have broken or dead tops, forks 
or lateral branches high in the crown.

•	Eight to 12 trees are adequate for 
perching, fledging and replacement 
trees, and should be located near the 
active nest tree.

•	Activities that cause disturbance 
include timber harvesting, log hauling, 
road construction and low-flying 
aircraft.

Are there exceptions?
Yes. There are exceptions to protecting 
osprey resource sites if ODF 
determines that the loss of the site will 
not adversely affect the local population 
and there are no economically feasible 
alternatives. Check with ODF.

For other information sources, see the 
Appendix, pages 197-198.

600 ft. Nest trees

Sensitive Wildlife Sites
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•	First, identify the active nest trees. 
Then choose a vegetative area 
around the nest trees. Trees used as 
nest sites should be tall, with plenty 
of space for these large birds to fly 
in and out. Older trees with open 
branching are ideal. A 300-foot area 
around the outermost nest trees 
is needed to give a visual screen 
around the rookery and protect nest, 
perch, fledging and replacement 
trees from windthrow.

•	Some trees may be harvested within 
the vegetative area surrounding the 
active nest trees. When conducting 
harvest activities within this area, 
operators must consider great-blue 
heron resource protection as the 
highest priority.

•	Activities likely to cause the birds 
to flush from the nest include 
timber harvesting, log hauling, road 
construction and low-flying aircraft.

Are there exceptions?
There are exceptions to protecting a 
great-blue heron resource site if ODF 
determines that the loss of the site will 
not adversely affect the local population 
and there are no economically feasible 
alternatives. Check with ODF.

What about the 
great-blue heron?
Great-blue herons are colonial nesters, 
which means there are often many 
nests together in what’s called a 
rookery. (However, great-blue herons do 
sometimes nest individually.) Clusters of 
large nests located near the tops of trees 
identify a rookery. The rookery is usually 
near water and is used year after year.

What is a great-blue heron 
resource site?
It includes the active nest tree and any 
identified key components. An active 
nest tree is one that has been used 
by great-blue herons within the past 
three nesting seasons. Key components 
include a forested area around the nest 
trees that has perching, fledging and 
replacement trees.

How are great-blue heron 
resource sites protected?
•	The goal is to avoid resource site 

abandonment or reduced use. It is 
accomplished by maintaining site 
integrity and by avoiding disturbance 
during the critical period of use when 
nest construction, mating and rearing 
of young occur.

•	During forest operations, the active 
nest tree, perching, fledging and 
replacement trees must be left 
and protected from damage. The 
operation must be designed to 
protect the trees from windthrow.

•	During the critical period of use, 
the active nest tree and any key 
components must be protected from 
disturbance. Forest operations are not 
allowed within one-quarter mile of the 
active nest trees Feb. 15 to July 31. 
Seasonal restriction periods can be 
modified if survey information shows 
that herons are not nesting or are not 
present.

Great-blue 
heron resource 
sites require 
protection.

The resource site 
includes the nest 
trees and a forested 
area around the nest 
trees that includes 
perching, fledging 
and replacement 
trees.

From Feb. 15 - July 31, operations are 
not allowed within one-quarter mile.

These great-blue heron nests have 
plenty of space for these large birds to 
fly in and out. Older trees with open 
branching are chosen.

300 feet

Rookery

Sensitive Wildlife Sites
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Designated scenic highways
These include interstate freeways 5, 
84, 205 and 405, plus Oregon state 
highways 6, 7, 20, 18, 22, 26, 27, 30, 
31, 34, 35, 36, 38, 42, 58, 62, 66, 82, 
97, 101, 126, 138, 140, 199, 230, 234 
and 395.

Are there any exceptions?
Three scenarios are exempt from the 
scenic highway requirements: timber 
harvests along highways within urban 
growth boundaries, harvests on lands 
zoned as rural residential, or harvests 
on single ownerships less than 5 acres 
in size.

What area is affected by the 
requirements?
The scenic highway requirements apply 
to the “visually sensitive corridor” that 
extends 150 feet from the edge of the 
highway (Area 1 in the illustration). 
This distance is measured on the slope, 
along both sides of a scenic highway. 
The “edge of the highway” means the 
fence for interstate highways and the 
outermost edge of the pavement for 
state highways.

What are the requirements?
The following must be left temporarily 
on each acre of the 150-foot corridor: 

Or

There are at least the minimum number 
of trees per acre of free-to-grow 
seedlings or saplings required for 
reforestation in Area 2 averaging 10 
feet tall.

Then

No trees are required to be left in the 
visually sensitive corridor, or trees 
initially left may be removed. (See 
illustration on page 50).

However, if this alternative is used, Area 
2 stocking cannot be reduced below 
40 square feet of basal area,

Or

Below the minimum number of trees 
per acre of free-to-grow seedlings or 
saplings required for reforestation,

Until

Area 1 has been reforested as required 
and the stand is at least 10 feet tall and 
has the minimum number of stems per 
acre.

QUESTION:

What if the stocking in the scenic 
corridor (Area 1) is already below 50 
healthy trees on each acre?

(Note: 1 acre = 290 feet of scenic 
corridor; 150 x 290 = approximately 1 
acre.)

Leave at least 50 healthy trees on each 
acre, at least 11 inches DBH (species 
are landowner’s choice),

Or

Leave at least 50 healthy trees on each 
acre that are 40 square feet of basal 
area.

Note: 50 trees/acre = 17 trees per 100 
feet of corridor length.

When can the temporary trees be 
harvested?
The trees may be removed when the 
new trees in the corridor understory 
reach an average height of at least 10 
feet,

And

there is at least the minimum number of 
trees per acre of free-to-grow seedlings 
or saplings required for reforestation. 
(See “Will you need to reforest after 
harvest?” on page 75).

THERE IS AN ALTERNATIVE:

When the area extending from 150 to 
300 feet from the edge of the highway 
(Area 2) has at least 40 square feet of 
basal area

What are the requirements 
for harvesting near scenic 
highways?

Oregon’s popular scenic highways are 
often bordered by forestlands. When 
located along certain designated scenic 
highways, these lands have unique timber 
harvest requirements to help maintain the 
public’s enjoyment of roadside trees.

	 AREA 1	 AREA 2
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Then Area 2 cannot be harvested until Area 1 
has been reforested and the stand has attained 
an average height of 10 feet,

And

There are at least the minimum of trees per acre 
of free-to-grow seedlings and saplings required 
for reforestation.

How is slash managed in visually 
sensitive corridors?
Harvests in visually sensitive 
corridors shall be cleared of 
major harvest debris within 30 
days of harvest completion,

Or

Within 60 days of stopping 
active harvest activity on the 
site, regardless of whether 
the harvest is complete.

What are the reforestation requirements 
in visually sensitive corridors?
When the harvest in a visually 
sensitive corridor results in a Type 
1 or Type 3 harvest, reforestation 
shall be completed by the end of 
the first planting season after the completion 
of the harvest (see harvest types, page 17).

Is there liability for injury or damage 
from trees left in corridors?
Landowners and operators are not liable for 
injury or damage caused by the trees left in 
the visually sensitive corridor to comply with 
the requirements above. Where public safety 
is a serious concern, the Oregon Department 
of Transportation may encourage or prescribe 
removal of specific trees.

What tree species must be left in the 
corridor?
The landowner can choose the 50 trees that 
are left. Hardwoods make good visual screens, 
so conifers do not have to be left if there are 
enough hardwoods. The 50 trees on each acre 
(not an average) are intended to be distributed 
throughout the visual corridor.

Are modifications or waivers granted?
Yes, ODF may do so when the following circumstances exist:

•	 to maintain motorist safety

•	to protect improvements such as dwellings or bridges

•	to protect forest health

•	to provide the motoring public with exposure to distant scenic vistas

•	when trees that are required to be left are not visible to motorists

•	when a land use change is inconsistent with a visually sensitive corridor

•	when the requirements will result in severe economic hardship for the 
owner because nearly all of the owner’s property is within the corridor

For other information sources, see the Appendix, pages 197-198.

	 AREA 1	 AREA 2

	 AREA 1	 AREA 2

Harvesting Near Scenic Highways
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What are the requirements where rapidly moving  
landslides may occur?

Scars left by rapidly moving landslides.

What is the problem on very steep slopes in western Oregon?
Very steep slopes can be prone to rapidly moving landslides, and timber harvesting and road 
construction can affect their occurrence. In addition to their potential soil and water effects, they can 
pose significant threats to public safety. This section describes rapidly moving landslides, where they 
can occur and requirements for forest practices near such areas. These measures are only one part of 
the shared responsibility needed among homeowners, road users, and state and local governments for 
effective protection of the public in areas prone to these landslides.

What is a rapidly moving landslide?
Rapidly moving landslides begin as small landslides on very steep slopes, averaging about 3 feet 
deep, 30 feet wide and 40 feet long. When these landslides move down steep slopes and into stream 
channels they are called debris flows or debris torrents. They can affect fish habitat both positively 
and negatively. They carry logs and boulders, which provide nutrients and contribute hiding cover for 
fish, but the fine sediment can suffocate fish eggs and emerging fry. If people, homes or buildings are 
anywhere in their path, serious harm can occur. Other landslides, such as deep-seated earthflows, move 
more slowly and are not considered rapidly moving landslides.
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Table 2-20 Operations in High Landslide Hazard Locations

Downslope Public 
Safety Risk Level Requirements Restrictions

High
Written plan and 
geotechnical report to 
ODF

Harvesting or new road 
construction is not allowed in 
certain locations

Intermediate Written plan to ODF; 
site-specific measures

Limit on how much area can be 
harvested

Low

Identify downslope 
structures and public 
roads in notification to 
ODF

No ground-based equipment, 
skid roads or serious ground 
disturbance

Avoid roads in these locations; 
direct drainage water away from 
them

Where are the high landslide 
hazard locations?
“High landslide hazard location” 
(sometimes abbreviated HLHL) refers 
to a steep area that is likely to be 
the starting point of a rapidly moving 
landslide. These locations are:

A. any slope in western Oregon steeper 
than 80 percent, except in the Tyee core 
area, where it is any slope steeper than 
75 percent (see illustration),

Or

B. headwalls or draws in western 
Oregon steeper than 70 percent, except 
in the Tyee core area, where it is any 
headwall or draw slope steeper than 65 
percent (see illustration),

Or

C. a steep slope in any part of the state 
determined in the field by a geotechnical 
specialist and confirmed by ODF to 
have conditions with a landslide hazard 
equivalent to A or B.

What if your timber harvest or 
road construction project is 
located near a high landslide 
hazard location?
Landowners and operators are 
responsible for identifying high landslide 
hazard locations in the activity area, 
identifying roads, homes and other 
structures below the activity area, and 

Very steep slopes and steep headwalls 
or draws are prone to landslides.

Headwalls

What is the Tyee core area?
The Tyee core area is a portion of Oregon where the geology consists of thick 
sandstone beds beneath the soil surface. These sandstone beds decompose 
rapidly and have very few underground cracks where soil water can enter. As 
a result, their shallow soils can become waterlogged and slip off the steep 
slopes, creating rapidly moving landslide hazards. There are exceptions, however, 
and geotechnical specialists find slopes that do not have these susceptible 
characteristics and are not subject to the Tyee slope restrictions.

The Tyee core area includes 
parts of Coos, western Lane 
and western Douglas counties. 
It stretches from the Siuslaw 
watershed south to and including 
the Coquille watershed. It 
also includes that portion of 
the Umpqua watershed north 
of Highway 42 and west of 
Interstate 5.

Table 2-20 describes major restrictions and requirements for the different levels 
of downslope public safety risk. You may need a written plan and, in some cases, 
assistance from a geotechnical specialist to assess and plan the operation. See page 
53 for examples of some important factors that can determine local risks.

Rapidly Moving Landslides
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Rapidly Moving Landslides

evaluating the level of risk to public 
safety. You may need a geotechnical 
specialist to assist with some or all of 
these tasks. ODF will review and verify 
the information you provide and make 
the final determination of the level of risk 
to public safety. Table 2-20 describes 
the restrictions and requirements 
depending on the level of risk. See 
below for more details about risk levels.

Determining public safety risk is 
complex and sensitive work. It 
is extremely important to work 
closely with ODF, starting in the 
planning stages for a harvest or road 
construction project, if public safety 
related to landslides may be a concern. 

How can streams in high land-
slide hazard locations affect risk?
Streams that drain high landslide 
hazard locations can be prone to debris 
torrents – such streams are often found 
squeezed into narrow channels with 
steep sideslopes. When large quantities 
of debris from a landslide reaches such 
a channel, the torrent can become even 
more damaging as it scours additional 
material from the channel and moves 
rapidly toward the lower watershed.

If there’s a potential public safety risk 
around these channels, you may be 
required to leave large trees along 
streams in locations where they might 
slow debris torrent movement. Where 
public safety is not a concern, leaving 
trees around these channels can 
provide an important source of large 
wood that provides good fish habitat.

What locations are most risky  
for people?
How much time people spend in the 
locations, especially during wet-season 
storms, is a key risk factor. People in 
homes or buildings that are in the path of 
rapidly moving landslides are at highest 
risk. People traveling on busy roads 

This illustration shows the action of two landslides. Landowners who conduct 
operations on slopes need to evaluate the potential for landslides. Many locations 
prone to rapidly moving landslides contain no obvious evidence of prior landslides. 

with this hazard have less risk. Most 
other circumstances have a low risk.

What about small Type N 
streams subject to rapidly 
moving landslides?
Landslide deposits in stream channels 
that contain large woody debris can 
benefit fish by improving spawning 
and rearing habitat and other local 
conditions. For small Type N streams 
subject to rapidly moving landslides, 
some or all of the green trees and 

snags required for Type 2 or Type 3 
harvests larger than 25 acres must be 
left within 50 feet of these channels 
for the first 500 feet that drains into 
a Type F stream. Downslope public 
safety requirements can supersede this 
directive, and operators may propose 
alternate practices (e.g., placing wood 
in the Type F stream) to meet the same 
objective. Contact ODF for further 
details and assistance. 

For other information sources, see the 
Appendix, pages 197-198.

Debris torrent and  
deposit locations

The home at the right is on a debris fan at the base of a debris torrent-prone stream 
that is susceptible to landslides originating in the canyon behind it. Thus, it has a 
higher risk than the home at left that is below a single, uniform steep slope.

This landslide had no sharp channel 
junctions and moved and grew rapidly, 
causing considerable damage. 

This slide stopped when it hit a sharp 
right angle. This limited damage and, over 
time, local fish habitat may be improved. 
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OREGON STATE UNIVERSITY EXTENSION SERVICE 

Choosing the right 
logging contractor
FOR YOUR FAMILY FOREST

Choosing a logging contractor for a harvest operation is 
an important decision. How do you go about selecting the 
right person for your property and your particular project? 
Some of the decision-making is tailored to your situation as 
landowner, and there are some key questions about their 
ability to handle your specific issues that you should ask the 
contractors who might provide these important services. 

The questions below are not the only questions you could 
ask, and should not replace trusted relationships or “gut 
feelings.” They are meant to help you think through what to 
ask and what the contractors’ responses mean.

Questions to ask potential logging 
contractors

WHAT ARE YOUR QUALIFICATIONS?
Logging mistakes can be irreversible. Make sure you find a 
logging contractor who is appropriate for the type of work 
you need to get done. 

In Oregon, look for a qualified logging professional. A 
qualified logger participates in continuing education 
programs and keeps abreast of current forest and business 
regulations governing harvest operations in the state. Visit 
www.oregonloggers.org/Opl_directory.aspx for a list of 
qualified logging professionals.

WHAT SERVICES DO YOU PROVIDE?
Some loggers only conduct regeneration harvests, while 
others work on both thinning and regeneration harvests. 
As the landowner, you need to know whether a contractor 
can address other project needs, such as log sales, harvest 
plans, road construction/maintenance, slash treatment, 
erosion control, reforestation, permitting and harvest taxes. 

HOW WILL I BE CHARGED FOR YOUR SERVICES?
There can be several different answers to this question. 
What is important is that you know upfront whether you 
will be charged on a percentage or dollar-per-unit basis. 
Landowner and contractor must agree on what services 
are included in agreed prices.

WHAT IS INCLUDED IN THE LOGGING PRICE?
It is very important that you know and understand 
exactly what services will be delivered and when, and 
whether these services are included in the agreed price. 
You and the contractor will need to agree on who is 
responsible (both financially and operationally) for any road 
improvements, installation of culverts, slash disposal, etc. 
Be sure you specifically agree that the price includes log 
trucking. 

DO YOU DO ALL THE WORK YOURSELF, OR IS 
SOME OF IT SUBCONTRACTED?
It is normal for a logger to subcontract aspects of the 
harvest project. Be sure you know if this is planned, 
and that you understand how the logger will manage 
subcontractors. It is also important that you know who is 
in charge if you are out on the logging project and need to 
talk to someone.

(continued on other side)
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DO YOU HAVE THE APPROPRIATE INSURANCE 
COVERAGE?
If something were to go wrong during the logging 
operation, you want both you and the contractor to be 
protected financially. Loggers should have sufficient 
insurance coverage for property damage and liability 
(including woods broadform liability, vehicle liability and 
workers’ compensation). Ask to see certificates of coverage 
before you sign a contract.

DO YOU USE A STANDARD WRITTEN CONTRACT?
Some people may operate without a written contract when 
there is an experienced relationship between contractor and 
landowner. However, it is best to have a written contract 
that specifies the responsibilities of both parties in the 
transaction. The contract is legally binding and protects both 
parties from painful misunderstandings and costly disputes. 

IF I’M THINNING, HOW WILL YOU DETERMINE CUT-
TREES AND PROTECT LEAVE-TREES?
Both parties must agree in advance to how cut-trees 
will be determined and leave-trees protected. In thinning 
operations, some incidental damage to leave-trees may 
occur. A logger should be able to discuss methods to 
minimize damage to the leave-trees. Establish a specific 
measurement — for example, “residual damage to trees will 
not surpass 5 percent.” Stipulate in the contract any fines 
that will be charged if and when damage exceeds that level.

Establish realistic expectations
The landowner and logger should have frank discussions 
and clear agreements about the expectations of logging 
project results. Family forest owners may have unrealistic 
expectations that conflict with the realities of logging 
capabilities. Logging small tracts is more expensive, time-
consuming and difficult than larger commercial logging 
projects. Because managing a logging project is so 
complex, a family forest owner may want to seek special 
assistance from either:

•	 a logging contractor whose experience is tailored to 
small projects; or

•	 a forestry consultant who can plan and facilitate all 
contracted arrangements

Where to look for a logger
The list of individuals and firms who can handle your family 
forest logging needs is constantly changing. However, 
places where you can look to find a list of potential loggers 
include:

•	 Ask other landowners who they work with and trust.

-	Oregon Small Woodlands Association: www.oswa.org

-	Oregon Tree Farm System: www.otfs.org/

•	 Ask a forester.

-	Society of American Foresters: www.safnet.org

-	Association of Consulting Foresters:  
www.acf-foresters.org/

-	Oregon Department of Forestry:  
www.oregon.gov/ODF/Working/Pages/FindAForester.aspx

-	Oregon State University Extension Service: 
extensionweb.forestry.oregonstate.edu/directory

•	 Ask log buyers at local timber mills.

-	OSU Forest Industries Directory:  
www.orforestdirectory.com/

-	Associated Oregon Loggers – directory of qualified 
logging contractors:  
www.oregonloggers.org/Opl_Directory.aspx

Helpful resources
See these publications for more information about 
harvesting operations for your family forest:

•	 Contracts for Woodland Owners (EC 1192):  
https://catalog.extension.oregonstate.edu/ec1192

•	 Small-Scale Harvesting for Woodland Owners (EM 9129): 
https://catalog.extension.oregonstate.edu/em9129

•	 Timber Harvesting Options for Woodland Owners (EC 
1582): https://catalog.extension.oregonstate.edu/ec1582

•	 Oregon Forest Resources Institute:  
http://knowyourforest.org

© 2017 Extension work is a cooperative program of Oregon State University, the U.S. Department 
of Agriculture, and Oregon counties. Oregon State University Extension Service offers educational 
programs, activities, and materials without discrimination on the basis of race, color, national origin, 
religion, sex, gender identity (including gender expression), sexual orientation, disability, age, marital 
status, familial/parental status, income derived from a public assistance program, political beliefs, 
genetic information, veteran’s status, reprisal or retaliation for prior civil rights activity. (Not all 
prohibited bases apply to all programs.) Oregon State University Extension Service is an AA/EOE/
Veterans/Disabled.

Published October 2017

Tamara L. Cushing, Starker Chair of Private and Family Forestry and Extension forest 
business specialist; and Steve Bowers, Extension harvesting specialist, both of Oregon 
State University. 
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What should you know when felling, bucking and 
limbing trees near water?

Keep slash out of stream.

Operate 
machines to 

minimize soil 
disturbance 

and 
compaction. 

What are these requirements intended to protect?
•	stream channels and banks

•	water quality, by keeping slash out of streams

•	soils in RMAs, and vegetation that is left in the RMA

How can tree felling, bucking 
and limbing cause damage?
These harvesting activities can:

•	gouge or break down stream banks

•	damage or bury remaining vegetation

•	 leave slash in the channel or within 
the high water level

•	cause trees to roll, crushing and 
breaking remaining vegetation

•	disturb soil and damage vegetation 
with mechanical felling equipment

What are the felling, bucking and 
limbing requirements?
Fell, buck and limb trees to minimize 
disturbance to channels, soils and 
retained vegetation in RMAs, streams, 
lakes and all wetlands greater than one-
quarter acre.

When possible, fell trees away from 
RMAs, streams, lakes and significant 
wetlands, except trees felled for stream 
improvement projects that have been 
planned and reviewed. Note: Because 
hardwoods often lean toward streams, 
are shorter and have broader crowns, 
safety and feasibility concerns may not 
allow for directional felling. Consult with 
the Stewardship Forester before falling 
trees towards the RMA.

Buck and yard hardwood trees to 
minimize damage to beds, banks 
and retained vegetation. When it can 
consistently protect bed and banks, 

Place slash 
piles above 

the high-water 
level and, if to 
be burned, far 

enough from 
the RMA so that 

the vegetation 
will not be 
damaged.

Hydraulic jacks help prevent RMA 
damage and reduce log breakage.

3 Doing a timber harvest
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yard hardwoods away from water 
before limbing. 

On steep slopes use jacking, line 
pulling, high stumps, whole-tree yarding 
or stage-cutting to prevent damage 
to vegetation retained in RMAs, soils, 
streams, lakes and significant wetlands.

Minimize slash accumulations in 
channels, significant wetlands and 
lakes, including during felling, bucking, 
limbing or yarding.

Remove slash within 24 hours from 
Type F, Type SSBT and Type D streams, 
lakes and significant wetlands. Don’t 
allow slash to accumulate in Type N 
streams, lakes or wetlands in quantities 
that threaten water quality or increase 
potential for mass debris movement.

Place slash removed from streams, 
lakes or wetlands above high-water 
levels and away from streambanks, 
wetlands and side channels.

HOW MUCH AND WHAT SIZE SLASH SHOULD BE REMOVED?

Type N streams: Banks and streambed should be generally free of slash.

Type F and SSBT streams: Leave slash too big for hand removal. It becomes large 
woody debris. This requires a written plan approved by ODF. Plans need to show a 
benefit of slash, or that removing it would create greater damage.

Type D streams: All slash should be removed from below the high-water level.

Tree Felling, Bucking and Limbing
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What yarding activities can disturb 
RMAs, wetlands and lakes?
•	construction, use and removal of 

temporary stream crossings

•	skid trails that generate muddy runoff 
that can move into waters of the state

Both of these activities are subject to 
requirements described in this section.

What are these requirements 
intended to protect?
•	Fish passage on Type F and SSBT 

streams 

•	channels and banks

•	vegetation left in the RMA

•	RMA soils that control runoff and keep 
sediment out of waters

Maintain RMA vegetation 
and minimize disturbance to 
beds and banks of streams, 
lakes and all wetlands of 
more than one-quarter acre.

What should be avoided when 
planning temporary stream 
crossings?
When improperly built, temporary stream 
crossings are a threat to streams, lakes, 
wetlands and fish passage. 

WHY?

•	Fish may not be able to migrate 
upstream or downstream on Type F 
and SSBT streams. 

•	High water can erode fill materials 
and wash out crossing structures, 
creating sediment.

•	Crossings must be planned to affect 
as little of the channel, banks and 
riparian area as possible.

Minimize the number of 
temporary stream crossings.

WHAT THIS MEANS:

•	 Install crossings only where 
necessary to access across streams.

•	Crossings are not allowed simply to 
straighten skid roads.

•	Use existing, permanent roads as 
much as possible.

•	Locate skid trails outside the RMA are 
used as much as possible.

•	A maximum of one crossing per 
harvest unit is desirable.

Additional temporary crossings 
can be used when:
•	the alternative involves crossing a 

landslide

•	the alternative is skid trails on slopes 
greater than 60 percent

•	the alternative is to cross a property 
line and the adjoining landowner is 
unwilling to have skid trails on that 
property

•	the only alternative is a skid trail 
parallel to and within 100 feet of the 
stream

•	the only alternative is a permanent 
crossing

What should you know when ground yarding near water 
and using temporary crossings?

After trees are cut, limbed and bucked into logs, they are moved (yarded) by skidders, tractors or shovels 
on a skid trail to a landing, where they are loaded onto trucks. Both skid-trail construction and temporary 
stream crossings may be needed to yard logs cut in the RMA or to yard logs to a landing across the 
stream. These activities have the potential to disturb RMA soils and vegetation, reducing their ability to limit 
sedimentation and protect water quality.
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Ground Yarding and Temporary Crossings Near Water

When is a temporary crossing 
structure needed?
•	when there is streamflow at the time 

of harvest

•	 if streamflow will occur during harvest

•	 if streambanks are wet or fragile

Is logging equipment allowed in stream 
channels?

Tractors, skidders, feller-bunchers 
and any other equipment being used 
for logging is subject to the following 
restriction:

Do not operate ground 
equipment within any stream 
channel, except as required 
for temporary stream crossings.

WHAT THIS MEANS:

The only time logging equipment is 
allowed in a stream is for construction 
of a temporary stream crossing 
structure, or when crossing a dry 
stream with a stable bed and banks.

Is anything else not allowed?
Straightening or shortening any stream 
channel is not permitted.

What are acceptable temporary 
crossing structures?
The choice of temporary crossing 
structure depends on stream size, time 
of year, whether fish are present and the 
volume of timber moved via the crossing.

The illustrations show several temporary 
stream crossings. The improved mat 
ford and natural bottom ford are for log 
truck use only. Yarding across these 
two temporary crossings would result in 
sediment or wood debris entering the 
stream.

The other three temporary crossings are 
for both yarding and truck use.

Always remove temporary crossings at 
the completion of yarding (see page 60).

Examples of temporary 
crossings

IMPROVED MAT FORD 

This is for log truck use 
only and constructed 
with concrete or 
wood planks fastened 
together.

NATURAL BOTTOM 
FORDS

This is for log truck 
use only. Use this only 
where bed and banks 
are gravel, cobbles or 
bedrock. Approaches 
must be gravel, cobbles 
or bedrock. Any bare 
soil in the approach 
must be rocked.

LOG CROSSING

Fill over logs should be 
rock. Keep fill back from 
ends of logs. Use only 
for Type N streams with 
very low flows. 

CULVERT AND  

ROCK FILL

Temporary stream 
crossing with culvert 
and rock fill. Maximum 
fill is 8 feet. Larger fill 
requires a written plan 
(see Page 55). Culvert 
size must accommodate 
stream flow during 
period of use.

BRIDGE

Temporary short 
bridges provide the 
greatest stream 
protection. Use portion 
of rail car or reinforced 
concrete. Constructed 
abutments may not be 
needed. Wood timbers 
on the ground some 
distance back from the 
bank may suffice.
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How do you know if the 
temporary structure will handle 
the stream flow?
Use temporary stream 
crossing structures like a 
log crossing, culvert or ford 
capable of passing stream 
flows likely to occur during use.

Be sure your temporary stream 
crossing:

•	 is able to pass the highest flow 
reasonably expected during the life 
of the structure – this is a storm flow 
that is higher than normal seasonal 
flow

•	is able to pass flows without ponding 
water behind the fill or saturating the 
fill soil

Where should temporary 
crossings be located?
•	Choose a single channel that is 

narrow and not deeply incised.

•	Avoid multiple, braided or side 
channels.

•	Avoid eroded areas or streambanks 
with exposed soils.

•	Banks should be less than 5 feet 
high. Bridges are better where banks 
are higher.

•	Look for rock, cobble or gravel rather 
than clays, decomposed granite soils 
or sand.

•	Avoid very wet or weak soils.

•	Avoid slide areas, gullies or active 
erosion areas.

•	Approach the crossing at right angles 
and get up, out and away from the 
stream as quickly as possible.

Choose temporary locations 
that minimize cuts, fills or 
other bank disturbance. 
Provide cross-drainage 
on nearby roads and 
skid trails to prevent runoff and 
sediment delivery to the stream.

When is a written plan required 
for temporary stream crossings?
A written plan is required when 
crossing Type F and Type SSBT streams 
(even if dry).

What is necessary when 
constructing temporary 
structures in live streams?
•	Keep equipment out of the water.

•	Temporary water diversions are OK 
if done during low flows and if fish 
are not affected. This means you can 

Ground Yarding and Temporary Crossings Near Water

This temporary stream crossing culvert is too small. The stream is ponding behind 
the culvert and seeping through the fill. The culvert could fail, sending fill soil 
downstream. 

The fill is measured from the road running surface to the stream bottom at the 
downstream side. Fills more than 8 feet must be designed in accordance with road 
construction-stream crossing fill rules, except that passage of a 50-year flow is not 
required for temporary crossings.

Road running surface

Equipment width 
plus four feet

over 8 feet

Equipment width

either pump stream water around the 
construction site or use a temporary 
trench. Be sure to minimize sediment 
entering water.

•	 It is recommended that temporary 
crossing fill be rock rather than soil. 
This makes it easier to remove after 
the operation is complete.

•	Protect streambed and banks from 
damage.

Temporary structures 
must withstand erosion 
by the stream and 
minimize sedimentation.

Fills more than 8 feet.
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When and how should 
temporary crossing structures 
be removed?
Remove temporary 
stream crossing structures 
after completion of 
the operation or prior 
to seasonal runoff, whichever 
comes first. Place fill material 
where it cannot enter the water.

Soil and slash left below the high 
water level may be carried into the 
stream if not placed in a stable 
location.

Rule of thumb: Any material that might 
make its way into the stream should 
be removed.

What is necessary when 
constructing temporary 
crossings in dry streams?
When the channel is dry and will 
remain dry during the operation, 
crossing structures may not be 
necessary.

Locate crossings where bed and 
banks are clean gravel, cobbles or 
bedrock. If wetlands or any other 
wet soils are present, use temporary 
structures.

A written plan is required to when 
heavy equipment crosses 
Type F, SSBT, and D 
streams, even when dry.

No temporary crossing 
is required as long 
as disturbance is no 
greater than what would occur 
if structures were constructed. 

Ground Yarding and Temporary Crossings Near Water

High water level

Construct water bars to divert runoff from temporary stream crossing approaches. 
Construct as soon as crossing use has ended and before rainy or runoff season.

Remove ALL fill 
from stream 
channel area

Place stream crossing fill 
here. Be sure to water-bar 
upland segments of skid 
trail (see Page 65). 

Fill slopes should not 
exceed a slope of 1½:1 

Culverts must be long enough to allow 
11/2 :1 fill slopes.

Rule of thumb: 2 feet of cover is 
required over small culverts. 

Keep the width safe for logging 
equipment. The crossing should be 4 
feet wider than the width of the logging 
equipment. 

1

1½

Keep all loose 
soil out of 
live waters.

How do you decommission a temporary crossing in a dry stream?
Remove soil that enters the stream during yarding after the operation 
or before stream flow, whichever comes first. Place material where it 
will not enter water.

Construct water bars, dips or other water diversions on stream crossing 
approaches after the operation or prior to rainy-season runoff, whichever 
comes first.
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What about skid trails in RMAs?
Skid trails are routes used by vehicles to transport felled trees to 
collection sites (landings). For the purpose of the forest practice 
requirements skid trails are also defined as:

•	any area where equipment constructs a trail by excavating and 
filling

•	any area used by equipment where visible ruts are formed

Machine activity within 100 feet of streams, lakes and other 
wetlands greater than one-quarter acre must minimize the risk of 
sediment entering waters and prevent stream channel changes.

Locate, construct and maintain skid trails 
in RMAs acording to harvesting rules.

What is not allowed?
Using a stream channel for a skid trail or driving up and down 
stream channels is not permitted. Restrictions also apply when 
the stream channel is dry and to Type N streams located in the 
operation unit.

For Type F, SSBT and D streams in steep, narrow canyons, the 
distance from the high water level to the steep canyon slope is 
generally less than 35 feet. This means an alternative logging 
system (cable or helicopter) must be used.

How far must skid trails be kept from Type F, SSBT or D 
streams.?
Minimize exposed soil from skid trails in RMAs. Except for stream 
crossings, do not locate skid  trails within 35 feet of Type F, SSBT 
or D streams. Be sure an adequate vegetation filter exists  between 
skid trails and water so sediment can be filtered from skid trail 
runoff water.

A minimum of 35 feet of slope distance is required 
between skid trails and the high water level of Type F, 
SSBT and D streams. Only stream crossings are allowed 
closer to streams. Approaches to stream crossings must 
be designed to get skid trails out of this 35-foot portion 
of the RMA as quickly as possible.

Ground Yarding and Temporary Crossings Near Water

Less than 35 feet

35 feet

For Type F, SSBT and D 
streams in steep, narrow 
canyons, the distance 
from the high water level 
to the steep canyon slope 
is generally less than 
35 feet. This means an 
alternative logging system 
(cable or helicopter) must 
be used.
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Table 3-1 Minimum Skid Trail Setback Distances 
for Type N Streams and Wetlands

Soil

Slope in Percent

0 to 35% 35 to 50% 50 to 65%

Normal 20 feet 35 feet 100 feet

Erodible 35 feet 100 feet Likely rule 
Violation

How far must skid trails be kept from Type N 
streams and wetlands?
Table 3-1 gives guidelines for minimum adequate 
setback distances for all Type N streams and wetlands. 
Distances are measured from the closest area of 
disturbed soil to the high water level.

How do you construct skid trails to avoid 
stream diversion during high flows?
Locate and construct skid trails so that 
when high flows occur water from the 
stream will not flow onto the skid trail.

Skid trails constructed in a floodplain run the risk of 
diverting waters from the stream. These skid trails can 
become temporary streams that cause serious erosion.

Avoid the possibility of a channel diversion by trying to 
keep skid trails well above the stream high water level.

Skid trails below the high water level must have 
frequent grade reversals or large rolling dips. Grade 
reversals are essential when skid trails are parallel to 
channels (see illustration).

Skid trails built at a constant grade next to a 
stream can become a channel during high floods. 
Use grade reversals where feasible. High water may 
reach the skid-trail but cannot flow along it.

RUN (100 feet)

A clinometer (se
e Page 146) can be used to measure the 

slope between two people.

R
IS

E 
(3

0
 f

ee
t)

How to measure slope in percent: RISE divided by RUN = 
percent SLOPE. For example: a rise of 30 feet divided by a run 
of 100 feet equals a 30 percent slope.

Ground Yarding and Temporary Crossings Near Water

This

Not this

Grade reversal

Grade reversal

Vegetation 
filler area
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Avoid ground skidding on unstable, wet 
or easily compacted soils and on steep 
slopes unless it can be done without 
damaging soil productivity through soil 
disturbance, compaction or erosion. 

Locate skid trails where sidecasting 
is kept to a minimum.

WHAT THIS MEANS:

If more than 20 percent of the harvest unit has 
major soil displacement, deep compaction or 
extensive erosion, the operation is considered 
damaging and not in compliance.

WHAT THIS MEANS:

There is a risk of sidecast material sliding and 
causing problems well below the skid trail. 
Minimize soil disturbance by fitting skid trails to 
the topography, and avoid buildup of sidecast.

Skid trail sidecast should not cover productive 
soil for a significant percentage of the unit. It is 
likely to cause landslides and remove soil from 
the slope. Any combination of slope covered 
by sidecast, slides from sidecast and excavated 
skid trails should not exceed more than 20 
percent of the ground in any 5-acre portion of 
the unit.

Operators should plan to pull back sidecast and 
place it in the skid trail after the harvest and 
before the rainy season.

Rule of thumb: A sidecast depth of 3 feet or 
more is considered excessive on slopes of 50 
to 65 percent. Two feet or more is excessive 
on slopes greater than 65 percent. Note: Know 
your soil type – some are more prone to failure 
when placed on steep slopes.

What should you know when ground yarding outside RMAs?
•	Generally, skid trails should follow slope contours rather than go up and down the slope.

•	The potential for erosion increases with the steepness of the slope for ground yarding.

•	Skid trail construction on steep slopes often requires cutting 
and sidecasting.

•	Sidecasting removes productive soils, replacing them with less 
productive subsoils.

Deep compaction from pressure and vibration 
from heavy equipment can decrease tree 
growth, and increase runoff and erosion on 
slopes.

Both the logs and the yarding vehicle can 
cause excessive soil disturbance, especially 
on slopes.

Major soil displacement is the lateral 
movement of soil, often producing ruts that 
can change natural drainage and increase 
erosion.
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On gentle slopes, the branching skid trail pattern has one or more main trails 
from which other trails branch off to provide access to the area.

On steeper slopes, the parallel skid trail pattern attempts to parallel the natural 
contours of the land.

What locations are not stable for 
skid trails?
•	actively moving landslides

•	high landslide hazard locations  
(see page 52)

•	all slopes steeper than 70 percent

•	slopes on non-cohesive soils (sands, 
decomposed granite soils, and ash), 
greater than 60 percent

•	areas impacted by intense wildfire (reduce 
these slope guidelines by 10 percent)

Avoid excavating skid trails 
on slumps or slides. Locate 
skid trails on stable areas. 
Minimize the risk of material 
entering waters of the state.

Slumps and slides are evidence of less 
stable soils. Constructing skid trails on 
these features or other potentially unstable 
locations can change drainage and steepen 
or load the slope. These can increase the 
chance of soil movement and resource 
damage from erosion and sedimentation.

WHAT THIS MEANS:

Landowners and operators need to 
recognize both stable and unstable locations 
for skid trails. Also, carefully consider 
drainage and potential impacts to nearby 
streams and other waters, whether or not a 
soil failure might occur.

Are there any tips on skid trail 
layout?
Advance planning can minimize the impact 
of skid trails on soil and the amount of 
ground occupied by skid trails. Preplanned 
skid trails can become permanent parts 
of your logging unit. They can be used for 
other management activities and future 
harvests.

There are two common patterns for 
preplanned skid trails: branching and parallel 
(see illustrations).

Ground Yarding Outside RMAs

Shovel logging is a unique yarding method in which a tracked vehicle 
travels and accumulates logs throughout the cutover area, using few or 
no constructed skid trails. Similarly, logging with feller-bunchers or 
grapple skidders requires traffic throughout the harvest unit. See pages 
151-153 for further information about these systems.

With such harvest systems, care must still be taken to limit soil disturbance 
and compaction, and to control drainage (see next section) where there is 
any excavation, filling or rutting in traffic areas.
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Table 3-2 Minimum Water Bar Spacing On Skid Trails

Slope of Skid Road Soil Description

Percent (see Appendix) Sensitive soils 
(silts, granitics)

Normal forest soil 
(loam, gravel, cobble)

5 to 15 150 feet 300 feet

15 to 35 100 feet 200 feet

35 to 50 50 feet 100 feet

Over 50 25 feet 50 feet

Angle of 
at least 30 
degrees

Bar and trough must be 
well compacted.

How is drainage from skid trails controlled?
Construct dips, grade reversals or 
other effective water diversions in 
skid trails as necessary to minimize 
soil displacement and to ensure 
runoff water is filtered before it enters water.

•	For drainage dips, see page 113. 

•	For grade reversals, see page 62.

Drain skid trails by water barring or other 
effective means immediately following 
completion of  the operation and at all times 
during the operation when runoff is likely.

Skid trails with too few grade changes can concentrate water 
and erode the slope.

Operators are required to keep material eroded from skid 
trails from entering waters of the state.

Stabilization must be permanent. Water bars must be able to 
handle or prevent erosion from all potential uses and storm 
events. This effort must take into account unauthorized 
recreational traffic.

Berm high enough to divert 
flowing water into the 
trench and to the outlet

No soil blocking the outlet

Water bars move water off 
the skid trail, not just slow 
it down.

Nothing 
blocking 
the outlet

Ground Yarding Outside RMAs

How do you determine water  
bar spacing?
Table 3-2 is a guide to minimum water bar 
spacing on skid trails. Narrower spacing, 
especially on steep slopes, can significantly 
reduce the erosive power of runoff and 
provide extra protection.

TIPS ON SKID TRAIL WATER BARS

Sidecast and 
nearby slopes can 
be protected from 
erosion by outlet 
water with slash 
or rocks, but don’t 
block the flow (more 
information on water 
bars on page 113).
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What other concerns are there for ground 
skidding on steep slopes or those likely 
to erode?
Ground skidding on these locations can cause soil 
damage and allows sediment to enter streams, so 
there are some unique requirements to protect 
streams during skidding activities on such slopes.

What slopes or soils have these 
requirements?
Slopes of more than 60 percent have unique 
requirements for ground skidding. Note that 
ground skidding is never allowed in high landslide 
hazard locations, which typically have more than 
70 to 80 percent slopes (see page 52).

The requirements also apply to slopes of more 
than 40 percent with decomposed granite soils, 
which are more likely to erode even when less 
than 60 percent. These soils are most common 
in areas of southwest Oregon. They have been 
identified and mapped on county soil surveys.

What are the requirements for steep-
slope skidding?
Since ground skidding on steep or slopes likely to 
erode has a high potential for delivering sediment 
to streams, it must be done carefully. Here are the 
requirements:

•	Do not construct skid trails straight up and 
down the slope, because water can flow 
back onto the skid trail even if water bars are 
installed.

•	Skid at an angle to the slope (see illustration 
above right).

•	Keep skid trails at least 100 feet from stream 
channels.

•	Plan spacing and location of trails carefully – no 
more than 10 percent of the steep slope area 
should be disturbed.

How do you build steep-slope skid trail 
cross ditches?
While similar to water bars, steep slope skid 
trail cross ditches should be deeper (see photo 
sequence at right).

For other information sources, see the Appendix, 
pages 197-198.

Ground Yarding Outside RMAs

Steep slope skidding is allowed. However, skid trails must be at an angle 
to the slope. Never use skid trails up and down steep slopes.

at least  
100 feet

60% sl
op

e

Begin construction of 
the skid trail cross ditch 
at the far edge of the 
skid trail.

1

2

3

Cut an extra-deep 
cross ditch at an 
angle greater than 
perpendicular to the 
skid trail, and be sure 
the ditch is open so 
water can drain out.

The finished skid trail 
cross ditch should be 
deep. This is more than 
a water bar. 
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When yarding across small Type N 
streams or other wetlands greater 
than one-quarter acre, minimize 
disturbance to stream channel or 
wetland and retained streamside 
vegetation. At least the leading end of 
logs must be raised off the ground.

Avoid dragging logs with the 
lead edge on the ground, and 
never drag logs:
•	down a stream channel

•	across a channel

•	through wetlands

Use yarding corridors 
through retained streamside 
trees as long as the 
number and widths are minimized. 
Trees outside the corridor must 
be left with adequate crowns to 
provide original canopy cover.

How much suspension is needed?
When yarding is necessary 
across Type F, Type SSBT or 
Type D streams, any large 
or medium Type N streams, lakes or 
significant wetlands, swing the yarded 
material free of the ground in the 
aquatic areas and riparian areas.

Corridors through RMAs 
should not be closer than 
100 feet.

Corridors are not needed if 
logs can be fully suspended 
above the RMA.

Corridors should be 
10 to 20 feet wide.

100 foot RMA

Large Type F stream 

What should you know when cable logging near water?
Cable yarding across streams, wetlands or lakes is a good harvesting choice if it results in less road 
construction and if the logs can be suspended above the RMA and through narrow, widely spaced corridors. 
Written plans that are reviewed by ODF are needed for cable yarding across Type F, SSBT or Type D streams, 
any large or medium Type N streams, and lakes or significant wetlands.

WHAT THIS MEANS:

The written plan should describe cable 
corridor spacing, corridor width and 
how vegetation will be protected when 
operations move from one corridor to 
another.

Minimize the yarding of logs across 
streams, lakes, significant wetlands 
and other wetlands greater than one-
quarter acre when harvesting can be 
done using existing roads or 
other practical alternatives.

Maintain RMA vegetation 
and minimize disturbance to beds 
and banks of streams, lakes, all 
wetlands more than one-quarter 
acre and retained vegetation.

What cable logging activities 
can disturb RMAs, wetlands and 
lakes?
•	cutting trees for cable corridors that 

are too wide and too close together

•	swaying cables in the corridors that 
damage adjacent trees – minimize 
cable sway during yarding and when 
raising and lowering lines

•	swinging logs that damage trees 
adjacent to the corridors

•	swinging lines to the next corridor, 
rather than pulling them out and 
re-stringing

What are these requirements 
intended to protect?
•	stream channels and banks

•	water in the channel

•	vegetation left in the RMA

•	soils in the RMA
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Tractor yarding requires moderate-size landings that sometimes grow larger 
than needed. When several skid trails enter a landing and equipment, logs and 
debris converge, there is a tendency is to “cut the corners” of trails or actively 
expand the landing. Instead, have trails converge before they reach the landing, 
and also pile debris where it does not impede traffic yet can be burned, chipped 
or otherwise utilized later.

What are the requirements for log landings?
Logs are yarded from where trees are felled in the harvest unit to openings located near roads in the forest called “landings.” 
There the logs are stored and eventually loaded onto trucks for delivery to a mill or other location. Because landings are built 
on cleared ground that is often compacted, they are potential sources of runoff and erosion. Sometimes they have a tendency 
to expand in size (explained below). Keeping them small, drained and well located is what these requirements are all about.

Minimize the size of landings to 
that necessary for safe operation.

What is the problem with oversize 
landings?
•	They are bare, compacted surfaces where 

runoff can accumulate and erode soil.

•	Sediment from landings can move to 
waters of the state.

•	Oversize landings take forestland out of 
production.

Generally, landings more than one-quarter 
acre (about 100 feet by 100 feet) are larger 
than necessary. In many situations, smaller 
landings will meet safety and operational 
needs, but sizes and shapes will vary with 
the logging system and other needs.

Landings must provide enough space 
for the skidding, yarding, loading and 
trucking equipment, as well as the logs 
that are expected to accumulate prior to 
loading and hauling. Different systems 
and equipment, along with the slope 
of the land and density of trees in the 
area, influence the number and size of 
landings needed.

Whole-tree harvest systems, whether 
ground-based or cable, require larger 
landings. This is due to the different 
equipment and space needed to remove 
and pile tops and limbs and to cut and 
load logs for transport.

Helicopters require large landings, but 
usually fewer are needed. Mobile cable 
yarding machines can operate on narrow 
sections of road, with little more than 
a turnout required if truck loading is 
frequent. Tower yarders may require that 
a separate “yarder pad” be constructed 
on a spur road above the main road 
where logs are landed and then loaded 
onto trucks. 
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Good location

Break in slope between gentle slope 
above and steeper slope below.

Poor location 

Good location

Ridge noses above the break in slope (often formed on steep slopes) can be a good 
location for landings.

Locate landings on stable 
areas that minimize the risk 
of material entering water.

WHAT THIS MEANS:

If any part of a landing is on a slope 
steep enough to pose a risk of fill or 
sidecast entering waters of the state, it 
is a violation.

Similarly, It is a violation when landing 
fill or excavation occurs in such a way 
that an old landslide (often appearing 
as a slump) may be reactivated. Landing 
fill also must not be placed in a high 
landslide hazard location.

Avoid landings in RMAs. 
If there is no alternative, 
you must submit a 
written plan for review by ODF.

WHAT THIS MEANS:

This requirement is intended to keep 
landings out of RMAs. It applies even 
when a portion of a landing may be 
located in a RMA. And even if the 
landing is outside the RMA, a nearby 
location may be a poor choice because 
of the chance of sediment entering 
waters of the state.

Do not incorporate slash, logs or other 
large quantities of organic material into 
landing fills.

WHAT THIS MEANS:

This is intended to prevent a landing fill 
failure from entering water. When this 
material decomposes, landing fills can 
slide downslope. Buried slash may also 
become a fire hazard.

Organic material in landing fills should 
generally be avoided, but is most 
serious on slopes of more than 50 
percent and when landings are within 
100 feet of a water body.

If a landing is constructed such that 
material can enter waters of the state, it 
may be in violation.

Log Landing Requirements
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A slight slope 
on landing 
helps with 
drainage

Landing drainage structures include culverts, ditches and water bars.

RM
A

Diversion ditch above helps 
reduce water accumulation 
and soft, muddy conditions on 
the landing

Drain skid 
trails to keep 

runoff from 
entering the 

landing

Remove excess material from landings and place it in stable locations.

Log Landing Requirements

Put excess material from landing 
construction in stable locations well 
above the high water level. End-hauling 
to a stable location may be necessary.

WHAT THIS MEANS:

This is intended to prevent damage to 
water quality and aquatic habitat from 
material used in landing construction.

Excess soil, rock and debris must be 
placed in stable locations, and never 
below major-storm flow levels.

This requirement may make it necessary 
to end-haul this material.

Not allowed:

•	building a log landing in a stream 
channel

•	skidding logs into a stream channel,

•	dropping logs into a stream channel 
while cable harvesting

Establish effective drainage on landings 
during and after use.

WHAT THIS MEANS:

This requirement is intended to minimize 
sediment entering water.

It is especially important to control 
drainage from landings constructed 
above high-hazard sites.

A landing not sloped for effective 
drainage may be in violation.
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Some questions you need to answer:

•	Will the slash create an additional wildfire 
hazard?

•	 It’s important to anticipate the slash your 
harvest is likely to generate, and how it will 
affect the wildfire hazard that currently exists 
with dead and dying trees, needles and 
branches on the forest floor, etc. If the harvest 
is not expected to raise wildfire hazard above 
your forest’s natural wildfire hazard, then slash 
treatment is less of a concern. ODF can help 
you determine whether or not the harvest will 
raise the natural wildfire hazard.

•	Will the slash interfere with reforestation? 

•	 If you’re planning a Type 1 or Type 3 harvest, 
reforestation will be required. Your harvest site 
will likely need some slash treatment, because 
those harvest types leave enough slash to 
make it difficult to find suitable planting spots. 
Also, if natural regeneration is your plan, there 
may not be enough bare soil to provide a 
natural seedbed without some slash treatment.

•	Are there concerns about burning due to 
proximity to communities or major highways?

•	 Increased air quality standards and visibility 
considerations can limit the days that burning 
is allowed, especially near larger communities. 
Plans for slash treatment and any related site 
preparation should consider the possibility of 
significant restrictions on burning.

•	Are there opportunities to use or treat slash 
that avoid burning? 

•	Onsite burning is the traditional treatment 
to reduce or eliminate slash, but newer 
equipment and technologies have provided 
some alternatives and opportunities. Among 
these is chipping slash to provide material used 
for biomass energy production. Proximity to 
biomass energy facilities and road access for 
chip vans are important considerations.

What should you know about slash treatment and  
site preparation?

What are slash, slash treatment and site preparation?
When a harvest is finished, some tree tops, limbs and defective wood often are left on the site. This 
material is called slash, and some of it may require treatment to make the site ready for successful 
reforestation (site preparation), to reduce wildfire hazards, or both. Piling, burning and chipping are 
examples of slash treatments. Sometimes slash treatment and site preparation are done together, or it 
may be a two-step process.

Slash, after harvest and before treatment.

Why are slash treatment and site 
preparation important?
•	Wildfire hazard can be reduced.

•	 It can expose planting spots and make reaching 
those spots easier.

•	 It may reduce damage to planted seedlings by 
rodents that hide in slash.

•	 It can be used to remove vegetation that will 
compete with newly planted seedlings.

•	Minimize slash in waters of the state, which will 
reduce the depletion of oxygen levels as it rots. 
Waters of the state include streams, springs, 
ponds and wetlands.
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What can slash do if it is not treated?
•	make wildfire control more difficult

•	result in insect and disease problems in the surrounding 
forest

•	result in reforestation gaps

•	fall into planting holes and interfere with seedling survival,

•	get into waters of the state

Are there ways to reduce slash during the 
harvest?
Yes. Whole-tree harvesting and cut-to-length harvesting 
are two methods that can reduce slash on the harvest unit 
(see the Appendix, pages 152-153). Because whole-tree 
harvesting generates a lot of slash at the landing as yarded 
trees are topped and delimbed, there may be an opportunity 
to chip this material and sell it as fuel for biomass energy. 
This may avoid a need for further slash treatment.

In cut-to-length harvesting, a mobile processor cuts the tree 
and then tops and delimbs it in the same area. The machine 
operator can drop the slash in its travel path, and often 
crush it enough to reduce the wildfire hazard while leaving 
openings for later tree planting.

What are other ways to reduce slash 
accumulation?
•	Careful tree felling and bucking can minimize breakage, 

leaving less slash.

•	Broader harvest planning and marketing may allow 
slash piles or their chips to be sold for biomass energy 
generation.

•	Lop and scatter (on-the-ground chainsaw work), combined 
with machine crushing, may reduce  accumulations of 
slash.

•	 It may be possible on some sites to chip slash.

How do you treat slash and prepare the site for 
planting?
Typically slash is treated either by machine, by burning or by 
a combination of both.

Two commonly used machines are excavators or bulldozers 
equipped with brush blades. Excavators have the advantage 
of making cleaner piles for burning. Of course, ground-based 
machines should be confined to gentle terrain. While they are 
effective, both machines can cause excess soil disturbance 
and water quality problems if not used carefully.

To reduce wildfire hazard, slash can be crushed, cut or lopped 
so it lies close to the ground for rapid decay. This is effective 
for light harvests, but usually is not adequate slash treatment 
for heavily harvested areas.

This crawler tractor, equipped with a grapple, picks up whole 
trees and moves them to a landing or roadside.

After limbs and tops are removed at the landing, the material 
is piled and either chipped or burned. Whole-tree harvesting 
brings slash to a central location and efficiently disposes of it, 
leaving a forest floor ready for replanting.

Slash Treatment and Site Preparation
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What problems can occur with slash treatment 
and site preparation?
•	Soils can be exposed to erosion, especially on slopes of 

greater than 35 percent.

•	Soils can be compacted and/or rutted.

•	Aggressive slash treatment or whole-tree harvesting may 
be undesirable on less productive sites where organic 
matter provides a key source of nutrients and other 
benefits.

How are slash piles prepared for burning?
•	Plan ahead! Oregon’s Smoke Management Plan has 

been highly successful in meeting both air quality and 
landowner objectives, but it does require understanding 
and patience by all parties. Landowners must register, 
notify and pay fees to ODF prior to burning, with fees 
depending on the burn type (landing pile vs. broadcast) 
and acreage. Local ODF district staff issue approvals for 
ignition, with assistance from state meteorologists.

•	Cover a portion of the pile with a waterproof barrier. 
(Note: There are restrictions on the type, area and 
disposal of coverings – contact ODF for details). This 
allows for burning during wet periods and reduces 
the risk of escape. The drier material also burns more 
completely with less smoke.

•	Small, scattered piles can be left for wildlife unless 
mountain beaver (boomers) or other rodents are a 
problem.

See page 93 for additional tips.

Crawler tractors with toothed brush blades are used to pile 
slash. Never use straight blades; they scrape the soil surface 
and carry soil into the slash pile. Piles free of soil burn cleaner, 
reduce soil erosion and protect productive topsoil.

An excavator has the advantage of picking up slash rather than 
pushing it. It can make taller, more compact piles that burn 
efficiently, with little soil disturbance.

When treating slash, stay clear of wet areas.

The same machine that brings whole trees to the landing may 
carry slash back and scatter it on the forest floor. This returns 
nutrients and organic matter to the soil for the next forest. It 
also protects soil from erosion, especially in skid trails. The fire 
hazard is minimal because the slash is crushed and close to the 
ground.

Slash Treatment and Site Preparation
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Keep slash out of waters of the state. Slash can deplete 
oxygen levels as it rots, and in steep reaches it can be a 
debris torrent hazard.

Slash Treatment and Site Preparation

Are there requirements if mechanical site 
preparation is done near water?
During mechanical site preparation, operators 
shall not place debris or soil in waters of the 
state or where it may enter waters of the state.

When mechanical site preparation is necessary in 
RMAs or near water, conduct operations in a way that 
sediment or debris does not enter waters of the state. 

When using mechanical site preparation, operators shall 
provide adequate distance between disturbed soils and 
waters of the state to filter sediment from runoff water.

Machine piling (see illustration above) is not allowed:

•	 in RMAs with slopes greater than 35 percent

•	on sites with surface or gully erosion

•	where subsoil may be exposed or subsoil compaction is 
likely to occur

An exception: Excavator slash piling in RMAs is allowed on 
slopes of more than 35 percent, but only during dry periods.

Be sure to have a vegetation filter between machine piling activities and RMAs or waters of the state. This keeps sediment from 
reaching the stream.

Excavators are an 
exception for slash 
piling on RMA slopes 
more than 35 percent.

In RMAs, machines on slopes less than 35 percent.No machine piling is allowed around an eroded gully.

For other information sources, see the Appendix, 
pages 197-198.
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You will be harvesting some timber. Do you need to 
plan to reforest the area?

The purpose of the reforestation rules is to establish standards to ensure the timely 
replacement and maintenance of free-to-grow forest tree cover following forest operations. 

Each year, millions of new seedlings are planted in Oregon to replace harvested trees. Harvest 
areas that require reforestation must be replanted within two years. Within six years, those 
seedlings must be free-to-grow and “well-distributed” (see page 80). The law is clear: It is 
the responsibility of the landowner to establish the next generation of trees after a harvest.

Planning for reforestation goes hand in hand with timber harvest planning. The harvest activity 
often triggers both the need and the time limits for reforestation. Harvest machines and 
activities can be used in ways that promote successful reforestation. Some income from the 
harvest usually is budgeted for seedlings and other reforestation needs.

Landowners should order seedlings 1-2 years before they need them. The Oregon 
Department of Forestry has helpful information on ordering and purchasing seedlings (www.
oregon.gov/ODF/Working/Pages/Replanting.aspx) Reforestation and seedling information is 
also available on KnowYourForest.org

When is reforestation required?
Timely reforestation of forestland following operations that reduce tree 
stocking below established standards is essential to ensure continuous 
growth and harvesting of forest trees species.

Reforestation is required any time tree stocking after harvest is below the 
minimum standards. This applies regardless of what the tree stocking was 
before the harvest.

Who is responsible for reforestation?
The landowner is responsible for reforestation, regardless of who cuts 
the trees. When the land is sold, if the reforestation requirements are not 
completed, that obligation transfers to the buyer. By law, the seller must 
inform the buyer, in writing, of any remaining requirement. Know your legal 
obligations whether you are a land buyer or seller.

Which forestlands require reforestation?
Any forestland, Site Class VI or better, is subject to the requirements of 
the reforestation rules.

There are six major forestland site classes in Oregon  
(page 145).

•	 I, II and III are high-site-class forestland

•	 IV and V are medium-site-class

•	VI is low-site-class

4 Reforestation after harvest
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Undisturbed hardwoods 	 Shallow soils 	 Conifer reproduction 	 Not site class VI or better

This harvest unit includes portions that don’t require reforestation. For example, you are not required to plant areas that were not 
disturbed where young conifer reproduction and hardwoods are growing; areas with very shallow soils that don’t support trees;  
and areas that are lower than Site Class VI.

Reforestation

Be sure to read the section: “You want 
to harvest timber on your property. 
How do you plan for it?” (page 13). 
It describes how to determine your 
harvest unit site class, its basal area 
and your harvest type (1, 2, 3 or 
Unclassified). Type 1 and Type 3 
harvests require reforestation.

Where is reforestation not 
required?
Reforestation is not required on those 
portions of the harvest area:

•	where adequate free-to-grow tree 
stocking remains after completion 
(Type 2 and Unclassified harvests 
meet this standard)

•	that are not disturbed by operation 
activities

•	on sites lower than Site Class VI

How many trees per acre are required?
Use Table 4-1 to determine the minimum stocking requirements for high, medium 
or low site class harvest units. You can meet the requirements by either planting 
seedlings (Column 2), leaving adequate saplings or poles (Column 3), leaving 
adequate basal area in trees 11 inches and larger (Column 4) or a combination of the 
three. Combinations are determined by using the “equivalent calculation” explained 
on the next page. All of these choices can and should be made when you plan your 
timber harvest.

Note that these are the minimum numbers of free-to-grow trees required. As 
reforestation plans are developed, it’s important to consider local conditions and 
whether all planted and residual trees can be expected to grow and thrive. In 
addition, the minimum stocking levels may not meet your management objectives.

What are seedlings? 
They are live trees of acceptable species of good form and vigor less than 
1 inch in DBH.

What are saplings and poles? 
They are live trees of acceptable species of good form and vigor, with a DBH of 1 to 
10 inches.
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Table 4-1 Reforestation Requirements for High, Medium and Low Site Classes

Site Class
Seedlings

(less than 1 inch DBH) 
or g

Saplings & Poles
(1-10 inches  
DBH) or g

Trees
11 inches and larger

High 
(Site Classes I, II and III) 200 per acre, or 120 trees per acre, or 80 square feet of basal area per acre

Medium 
(Site Classes IV and V) 125 per acre, or 75 trees per acre, or 50 square feet of basal area per acre

Low 
(Site Class VI) 100 per acre, or 60 trees per acre, or 40 square feet of basal area per acre

Table 4-2 Tree Number and  
Equivalent Tree Spacing

Trees per acre Average spacing (feet)

435 10

300 12

200 15

125 19

120 19

100 21

75 24

60 27

Reforestation

Table 4-2 converts the number of 
trees per acre to average spacing. 
For example, if the average spacing 
between remaining saplings and poles 
on your Site Class IV harvest unit is 
approximately 19 feet, you have more 
than the required 75 (saplings or poles, 
not seedlings) trees per acre. 

Between 300 and 435 trees per acre 
are included in Table 4-2 because 
higher planting densities are often used 
on better sites as well as to account 
for such factors as animal damage, 
brush competition and mortality. The 
first few years after harvest are critical 
for seedling survival and growth. 
Prompt planting of suitable stock, brush 
control and other measures can help 
ensure reforestation success. Seek 
out technical assistance and local 
experience if needed.
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Here’s an example:
This Site Class IV, Type 3 harvest has the following trees remaining 
after the harvest.

Average seedlings per acre = 35	  
Average number of saplings and poles per acre = 8 
Average BA/acre of trees greater than 11 inches DBH = 15

Use the equivalent calculation formula to determine seedling 
equivalents:

8 saplings and poles per acre 
	 0.6 	

= 13 seedling equivalents

15 square feet of basal area per acre 
	 0.4	

= 38 seedling equivalents

	 35 + 13 + 38 	 = 86 seedling equivalents

Site Class IV reforestation requirements (Table 4-1) call for a 
minimum of 125 seedlings per acre, or equivalent larger trees. 
The equivalent calculation shows that stocking is not adequate. An 
additional 39 seedlings per acre must be planted, as shown in the 
calculation below.

FROM THE EQUIVALENT CALCULATION FORMULA:

125 tree standard – (35 + 13 + 38) = 39 new seedlings to be 
planted per acre.

What are the equivalent calculations 
used for partial cuts?
The equivalent calculation is useful if you’re 
planning a timber harvest in which some 
areas of seedlings, saplings and poles, and 
healthy larger trees will be left. Such a harvest 
could reduce the need for hand- planting new 
seedlings, but how do you determine their 
equivalent value? Use the calculation described 
here.

Note: Regardless of the site class, the  
following are equal to one another:

100 seedlings = 60 saplings and poles

	 = 40 square feet of basal area 	
	    of 11 inch DBH and larger trees.

Use this formula to make the equivalent 
calculation:

NEW TREES = RULE STANDARD – [# SEEDLINGS +  
(# SAPLINGS AND POLES/0.6) + (BASAL AREA/0.4)]

New trees are the minimum number of additional  
free-to-grow seedlings that must be established per 
acre to meet the Table 4-1 standard.

Rule standard is the site class seedling standard 
listed in Table 4-1 (200, 125 or 100 seedlings per 
acre, depending on site class).

# seedlings means the number of free-to-grow 
seedlings per acre that were left after harvest.

# saplings and poles means the number of free-to-
grow saplings and poles per acre that were left after 
harvest. This is divided by the equivalent factor (0.6). 
This includes wildlife trees and trees left in patches.

Basal area means basal area per acre of free-to-grow 
trees greater than or equal to 11 inches DBH that were 
left after harvest. This is divided by the equivalent 
factor (0.4).

Reforestation



	 REFORESTATION	 79

Table 4-3 Equivalent Reforestation Standards  
for Trees of Varying Diameters

Avg. DBH 
of trees 
11” or 
greater

Basal 
area (ft2) 
per tree

# Trees 
equal to 
80 ft2 
BA per 
acre

Avg. 
space 

between 
Trees 
(feet)

# Trees 
equal to 
50 ft2 
BA per 
acre

Avg. 
space 

between 
trees 
(feet)

# Trees 
equal to 
40 ft2 
BA per 
acre

Avg. 
space 

between 
trees 
(feet)

11 0.66 122 19 76 23 61 26

12 0.79 102 21 64 26 51 29

14 1.07 75 24 47 31 37 34

16 1.40 58 27 36 35 29 39

18 1.77 46 31 28 39 22 44

20 2.20 37 34 23 44 18 49

22 2.60 31 37 19 48 15 54

24 3.14 26 41 16 52 13 58

26 3.69 22 44 14 56 11 63

28 4.28 19 48 12 60 10 68

30 4.90 17 51 11 63 8 73

32 5.58 15 54 9 69 7 78

Will larger trees left on the 
unit meet the reforestation 
standards?
When planning a harvest in which 
trees 11 inches or larger will be left, 
the basal area (Appendix, page 156) 
of these trees determines whether 
the reforestation standards (Table 
4-1) will be met. Table 4-3 shows the 
basal area (Column 2) for individual 
trees with diameters ranging from 11 
to 32 inches. For a given average tree 
diameter, the other columns show the 
number of trees per acre that equal the 
reforestation standards of 80, 50 or 
40 square feet of basal area, and the 
average spacing between those trees. 
This helps in assessing and planning 
for reforestation needs.

FOR EXAMPLE:

Let’s say you are planning to harvest on 
Site Class III. You know from Table 4-1 
that at least 80 square feet of basal 
area per acre of 11 inch or greater 
DBH trees must be left to meet the 
reforestation standards.

According to Table 4-3, 80 square feet 
of basal area could be 122 11-inch 
trees with average spacing of 19 feet, 
or it could be 15 32-inch trees with 
average spacing of 54 feet, or some 
other combination of average diameter 
and spacing for the trees you must 
leave.

Note the importance of site quality:  
Another harvest is planned on a Site 
Class VI area, which has a reforestation 
requirement of 40 square feet of basal 
area per acre. You would need to leave 
61 11-inch trees with average spacing 
of 26 feet, or seven 32-inch trees with 
average spacing of 78 feet.

In either case, if the minimum basal 
area can’t be maintained with the 
expected harvest removals, you need 
to plan for tree planting to meet the 
reforestation requirements.

Do the required wildlife trees 
count toward reforestation 
standards?
Yes, if they are alive and large enough. 
Live conifer trees 11 inches DBH and 
larger left standing in harvested areas 
to meet the wildlife tree and snag 
requirements will be counted toward 
reforestation stocking standards if the 
trees are free-to-grow.

To meet both reforestation and wildlife 
tree requirements, trees must be 
conifers at least 11 inches DBH, 30 
feet tall and free-to-grow. The law 
allows these conifers to be double-
counted. This is an incentive for 
landowners to retain free-to-grow 
conifers, rather than hardwoods, as 
wildlife trees. Why? In general, conifers 
live and last longer and are used by 
more wildlife species.

Do the required RMA trees 
count?
No. For the purpose of determining 
compliance with the tree stocking 
requirements of the reforestation 

Reforestation

rules, tree stocking in RMAs within 
an operation area will be considered 
separately from stocking in the rest of 
the operation area.

Since the purpose of an RMA is water 
protection, it is important that RMAs 
are planted after harvest. You are not 
allowed to leave understocked openings 
in the RMA where harvesting has 
occurred. Landowners are expected to 
do site preparation and planting inside 
RMAs, and make good-faith efforts 
to reforest streamside areas. ODF 
determines if a reasonable effort has 
been made. However, a slightly lower 
level of stocking in an RMA is preferable 
to repeated entries with chemical or 
mechanical methods to achieve full 
stocking.

Free-to-grow trees left in the 
undisturbed parts of the RMA may 
not be counted toward the required 
stocking of the disturbed area. 
Similarly, reforestation is not required in 
understocked parts of the RMA if they 
were not disturbed by the operation.
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What does free-to-grow specifically mean?
Reforestation involves more than just planting 
seedlings or saving seedlings, saplings or poles on 
the harvest unit. To meet the requirements at the 
end of six years, the harvest unit must be a stand of 
freely growing, well-distributed trees, of acceptable 
species and form, with a good chance of becoming 
healthy and taller than neighboring grass and brush 
competition. (Keep reading for more about the six-
year requirement below.)

What does well-distributed mean?
An effort must be made to reforest the entire harvest 
unit. However, the unit will be considered adequately 
stocked and the trees well-distributed if at least 80 
percent or more of the harvest unit has at least the 
minimum per-acre required tree stocking. Not more 
than 10 percent may contain less than one-half of 
the minimum per-acre tree stocking required for the 
site class.

These allowances are not loopholes in the reforestation standards, 
but rather reflect the variable results that may occur even when initial 
plantings are well-distributed. It’s usually a good idea to plant extra trees 
to account for those that may die or not be free-to-grow after six years.

How much time is allowed for reforestation?
The time period for compliance with the reforestation rules 
begins at the completion of the operation or 12 months 
after tree stocking has been reduced, whichever comes first.

Completion of the operation means that the harvest has been 
completed and the harvest unit will not be disturbed again. Usually, 
when the yarding process ends, the harvest is considered to be 
completed. To prevent delays in reforestation, the compliance schedule 
begins no later than 12 months after stocking is reduced, meaning 12 
months after felling begins.

If the harvesting activity extends long enough, reforestation may be 
required to begin on a portion of a harvest unit even though other 
parts are not completed.

The landowner shall begin reforestation, including any 
necessary site preparation, within 12 months of when 
reforestation is required.

WHAT THIS MEANS:

Whether you intend to depend on natural reforestation (described 
on page 81) or to hand plant seedlings or plant seed, once the 
clock starts from the date noted above, you have 12 months to start 
reforestation activities such as site preparation and ordering tree 
seedlings. For example, if yarding ends on May 1, you should begin 
site preparation and order seedlings in the next 12 months. Planting 
could occur during the coming winter/spring if site prep is completed 
and seedlings are available. Site preparation is often tied with slash 
treatment. See pages 71-74 for slash treatment requirements.

Completion of harvest.

Above: These 
ponderosa pine are 
free-to-grow. Right: 
This Douglas-fir is 
not free-to-grow.

Reforestation
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First year – reforestation 
begins; second year – 
planting completed.

Control brush and grass 
competition. Chemical 
herbicides are one method.

Reforestation

The landowner shall complete 
planting or seeding within 24 months 
unless ODF has approved a written 
plan for natural reforestation.

By the end of the sixth full 
year, the landowner shall have 
established a free-to-grow 
stand of trees, which meets or 
exceeds the minimum stocking level required. 

WHAT THIS MEANS:

An adequately stocked, free-to-grow stand must be 
established by Dec. 31 of the sixth year after the compliance 
period has started. For example, all operations completed 
in 2011 that depend on hand-planting seedlings or planting 
seed must have a free-to-grow stand established before the 
end of 2017. Six full calendar years are allowed to establish 
the next generation of trees.

for natural reforestation has been approved. 
Remember, reforestation timing is critical 
if your harvest is completed in the fall. For 
example, if the harvest ends on Oct. 1, site 
preparation activities, such as burning or 
spraying, may not be possible due to weather. 
The first planting season (December to April) 
could be lost. In this case, site preparation 
would have to be completed before the second 
planting season so planting could be done 
during the second planting season.

Within six years – free-to-grow 
stand is established.

Can natural reforestation be used to meet the 
requirements?
Natural reforestation relies on natural processes to reforest 
a harvest unit. It is acceptable with a written plan approved 
by ODF. On Site Class VI or other harvest units with poor 
soils or harsh climates, natural reforestation may be the best 
way to reforest. In the case of wetlands with high water 
tables, competing vegetation and limited accessibility, natural 
reforestation may have greater success than hand planting.

WHAT THIS MEANS:

If you intend to hand-plant seedlings or plant seed, it must 
be completed within 24 months unless a written plan 



82	 REFORESTATION

•	failures on harsh sites due to harvest 
unit design or competing vegetation

•	wildlife damage, such as by mountain 
beaver, that could be reasonably 
expected and controlled

How are the tree species 
acceptable for reforestation 
determined?
ODF determines the tree 
species acceptable for 
artificial reforestation, 
natural reforestation, and 
as residual seedling, sapling and 
pole, or larger tree stocking based 
on all of the following criteria:

•	Species must be ecologically suited to 
the planting site.

•	Species must be capable of producing 
logs, fiber or other wood products 
for lumber, sheeting, pulp or other 
commercial forest products.

•	Species must be marketable in the 
foreseeable future.

WHAT THIS MEANS:

In nearly all cases, native species 
are considered acceptable and are 
preferred for reforestation. One 
exception could be white fir that has 
moved into a ponderosa pine/Douglas-
fir site due to fire exclusion. On Site 
Classes IV, V and VI, landowners are 
encouraged to favor ponderosa pine 
and Douglas-fir to white fir.

Landowners may submit plans 
for alternate practices such as 
natural reforestation that do not 
conform to the reforestation 
stocking standards. A plan 
for alternate practices 
may be approved if ODF 
determines that there is a high 
probability that the purpose of the 
reforestation rules will be achieved.

WHAT THIS MEANS:

Landowners must submit a written plan 
to ODF for an alternate practice for 
reforestation within 12 months of tree 
stocking reduction. The plan should 
describe how reforestation will be 
accomplished and should describe the 
following:

•	seed sources to be used

•	site preparation methods

•	vegetation competition control 
methods

•	time estimate to obtain a free-to 
grow stand

•	how progress will be evaluated

•	what will be done if reforestation 
does not progress as planned

Time limits for natural reforestation may 
differ.

When natural reforestation 
is planned, the time limits 
for evidence of successful 
germination and for 
establishing a free-to-grow 
stand of trees, which meets 
or exceeds the minimum stocking 
level required for the site, shall be 
established in the approved written 
plan required for such methods.

WHAT THIS MEANS:

A natural reforestation plan must 
provide specific time limits for site 
preparation, evidence of reforestation  
success, and establishment of a free-
to-grow stand. The deadlines should 
not be shorter than six years and rarely 
longer than 10 years.

What if reforestation cannot be 
accomplished?
Extensions are granted when 
reforestation cannot be accomplished 
within six years due to circumstances 
beyond the landowner’s control. Those 
circumstances are determined by ODF 
and may include:

•	tree nursery failure

•	 inadequate availability of seedlings 
after salvage harvesting

•	extreme drought

•	 insect infestations

•	smoke management restrictions on 
slash burning

•	wildfire or disease damage

•	severe wildlife damage that could 
not be reasonably anticipated or 
controlled

You must submit a written request for 
an extension to ODF as soon as you 
realize your reforestation effort may 
not meet the deadline. Extensions 
are granted based on evidence 
documenting reasonable attempts to 
comply. You will be required to achieve 
stocking within a prescribed time using 
recognized methods.

What are unacceptable reasons 
for reforestation failure?
•	failure of hand-planting success 

when inappropriate seedlings or seed 
sources are used

•	natural reforestation failures due to 
poor natural seed crops in the years 
immediately following a harvest

Using natural reforestation can be 
less costly than hand-planting, but 
its reliability varies. A written plan is 
required for natural reforestation.

Reforestation
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A conifer or hardwood species that has 
any commercial value (even commercial 
firewood) will meet the requirement 
of B above. A hardwood or mixed 
hardwood/ conifer stand is as much a 
forest as a stand of pure conifers.

Tree species that are not currently 
marketable -- or marketable in the 
foreseeable future -- cannot be used 
for tree stocking. Generally, juniper is 
not considered acceptable, but it often 
grows on poor sites (lower than Site 
Class VI) where reforestation is not 
required anyway.

Hardwood trees remaining after a 
harvest can meet up to 20 percent of 
the required stocking levels if they meet 
the criteria in A, B and C above. With a 
plan approved by ODF, hardwoods may 
supply all the required stocking.

When appropriate, reforest with a 
mixture of acceptable tree species to 
reduce the risk of insect and disease 
losses and to promote stand diversity.

Hand planted seedlings or seed 
should be genetically adapted to the 
site.

Do non-native tree species meet 
reforestation standards?
Landowners wishing to use non-native 
tree species must submit written plans 
that must be approved by ODF. The 
plans are required within 12 months 
of tree stocking reduction, and must 
include:

•	tree species to be used

•	evidence that the species is 
ecologically suited

•	evidence that the species is capable 
of producing commercial forest 
products

•	research or field tests that show 
success in similar sites

Are reforestation standards ever 
waived?
Reforestation requirements may 
be waived or modified following a 
stand-improvement operation 
(e.g., pre-commercial thinning, 
commercial thinning, overstory 
removal or other partial-cut 
harvest) if ODF determines 
that the after-harvest stand will 
result in enhanced long-term 
tree growth and there is a high 
probability that the purpose of the 
reforestation rules will be achieved.

WHAT THIS MEANS:

Stand improvement harvests, like 
those noted, are intended to increase 
long-term tree growth and value if 
done correctly. Additional reforestation 
may not be required. In some cases, 
stand improvement harvests result in 
stocking slightly below the stocking 
standard rules. If that happens, ODF 
must decide if, in the long term, free-
to-grow tree stocking will occupy the 
site. If so, reforestation will not be 
necessary.

What’s needed if there is an 
exemption from reforestation 
requirements?
•	Landowners may request a 

suspension of the reforestation 
rules when salvaging or converting 
low-value forest stands in order 
to establish forest stands that are 
adequately stocked and free-to-
grow. There must be evidence that 
the landowner qualifies for incentive 
funding and that the harvest costs 
will exceed revenues.

•	Where reforestation is not required, 
landowners must protect soil 
productivity and stabilization within 
12 months of the operation with 
suitable trees, shrubs, grasses or 
forbs.

What if you want to change to a 
different land use?
Timber harvesting sometimes is done 
in preparation for a land use different 
from forestry. For example, trees 
often are removed when an area 
is developed for home sites. Such 
harvesting is still a forest operation 
subject to ODF oversight, but 
requirements by other state and local 
agencies also will require attention:

•	An operations notification to ODF 
is required, and the form includes a 
place to note a land-use change.

•	 If you need or want to remove trees 
that otherwise would be required 
to stay or be replaced, you must 
submit a written plan for approval 
by ODF. The plan must show that 
local land-use agencies (city and 
county, usually) have approved the 
land-use change and will issue the 
needed permits, and the change will 
be in compliance with regulations of 
other state agencies (e.g., Oregon 
Department of Environmental Quality, 
Oregon Department of Agriculture).

What are the penalties for 
inadequate reforestation?
Landowners will be ordered to comply 
with reforestation requirements and 
may be fined up to $5,000. The 
landowner’s property tax status could 
also adversely change for failure to 
reforest or complete a conversion of 
forestland to a non-forest use.

For other information sources, see the 
Appendix, pages 197-198.

Reforestation
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FIRE AND 
CHEMICALS

Fire and 
chem

icals

OREGON STATE UNIVERSITY EXTENSION SERVICE 

Choosing the right 
chemical applicator
FOR YOUR FAMILY FOREST
Many family forest owners depend on professional 
operators to help get things done on their property. This 
often includes the important task of weed control. Finding 
the right person for the job is important. Finding the right 
person starts with knowing what to look for when hiring.

Like most forestry practices, weed control is actually 
a mix of different activities. When hiring a chemical 
applicator, you’re looking for someone with the right mix of 
knowledge, skill, equipment and staff needed for the job.

It’s important to get this right. Weed control is a very 
important step. Poor work can waste money or injure 
your trees. Even worse, it could mean damaging the 
environment or neighboring crops, creating liability issues 
for you.

So how do you choose the right chemical applicator? 
It boils down to communicating about needs and 
expectations. Here are some key questions and specific 
things to talk about before hiring an applicator to work on 
your property.

Key questions to ask potential applicators

WHAT ARE YOUR QUALIFICATIONS?
Before you hire anyone to apply chemicals on your land, 

you need to know that they are qualified to do the job well, 
and that they will do so legally, safely and without creating 
liability.

•	 Ask to see their commercial and/or consulting 
applicator’s license and proof of business insurance. Are 
their license and insurance valid and current?

•	 Ask about the level of insurance they carry, if that is 
appropriate for your job. Some applicators may be willing 
to list you as “additionally insured” on their insurance 
policy.

•	 Ask about their forestry application experience. 
Who have they worked for? What types of chemical 
application have they done? Will they provide 
references?

•	 Ask about their familiarity with Oregon Department of 
Forestry forest practice rules for spraying near buffer 
zones, weather restrictions, record-keeping and using 
restricted herbicides.

•	 Are they up to speed on training their workers about the 
new Environmental Protection Agency Worker Protection 
Standards?

•	 Does their licensing and experience qualify them to 
develop spray prescriptions?

WHAT SERVICES DO YOU PROVIDE?
It’s important that you be clear about the services you’re 
looking for, so you can determine whether the operator has 
the knowledge, equipment and staff needed for the job.

Specific herbicides are used in many different situations, 
such as site preparation (before planting) or release (after 
planting), to control both leafy and woody plants. The 

(continued on other side)
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application can be done in many different ways, including as 
a broadcast spray, spot or directed spray, “hack and squirt” 
or stump treatment. It can also be done using different tools, 
including backpack sprayers, vehicle-mounted sprayers 
or squirt bottles. The right combination and approach 
(generally referred to as the “prescription”) depends on the 
season, type of weed and crop tree species.

•	 Clarify what parts of the job you’re doing yourself and 
what you’re hiring for — developing the prescription, 
doing the application, or maybe both. Do their 
qualifications match the job?

•	 What types of application can they do, and what 
equipment do they use?

•	 Who will provide the chemicals for the job?

•	 Which of you will submit the “Notice of Operation” to the 
Oregon Department of Forestry for the application?

HOW WILL THE WORK BE DONE?

•	 Ask about their workforce (number and size of crews). 
What experience and certification does the foreman who 
would oversee your job have?

•	 Will they be able to finish your job within the desired 
time frame?

•	 Ask how to ensure their crew understands exactly what 
and where to spray. What photos, maps or on-the-
ground markings do they need from you?

•	 Will the operator provide you with official chemical 
application records in a timely manner? These include 
specifics on chemicals, location and rates at which they 
were applied; information on weather conditions during 
application; etc.

HOW WILL I BE CHARGED FOR YOUR SERVICES?
There are a variety of ways to work this out. It’s 
important that you communicate expectations and 
reach a clear agreement upfront. Shop around for bids 
and check references.

•	 Ask if you’ll be charged by the acre or by the job, or if 
costs will be itemized.

•	 Ask about billing and when payment is due.

•	 Do they guarantee their work? Will they come back 
and fix something if it isn’t done right? How will you 
determine satisfactory service?

•	 Get a written estimate for the job.

WHERE TO LOOK FOR A CHEMICAL APPLICATOR
The list of individuals and firms who can handle your 
chemical application needs is constantly changing.  
However, places where you can look to find a list of 
potential chemical applicators include:

•	 Ask other landowners who they work with and trust.

-	Oregon Small Woodlands Association:  
www.oswa.org/

-	Oregon Tree Farm System:  
www.otfs.org/

•	 Ask a forester.

-	Association of Consulting Foresters:  
www.acf-foresters.org/

-	Oregon State University Extension Service: 
extensionweb.forestry.oregonstate.edu/directory

-	Society of American Foresters: www.safnet.org

•	 Oregon Department of Forestry: 
www.oregon.gov/ODF/Working/Pages/FindAForester.aspx

•	 Ask a neighboring industrial forester if they could share 
contacts for applicators they use.

•	 Ask the state Department of Forestry or OSU 
Extension Service for a list of applicators in your area. 
They can provide names but cannot make specific 
recommendations.

Helpful resources 
See these publications for more information about safe 
herbicide use and regulations:

•	 Contracts for Woodland Owners (EC 1192) 
https://catalog.extension.oregonstate.edu/ec1192

•	 PNW Weed Management Handbook: 
https://pnwhandbooks.org/weed
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Fire prevention during forest operations 
Preventing unwanted fire is required during all forest operations in Oregon, and it’s important to understand 
the many ways this is achieved. This section will help you comply with the requirements during the fire 
season – further details about these and other fire prevention measures are available from ODF.

Only a small percentage 
of wildfires are caused 
by forest operations, but 
fire prevention measures 
help reduce the risk of 
major resource damage 
and economic losses.

Oregon’s Cooperative Fire 
Protection Program
Oregon’s Cooperative Forest Fire protection Program is composed of 
strong, combined efforts among forest landowners, contract operators, 
ODF, Keep Oregon Green, local forest protection districts and fire 
patrol associations, and an effective set of fire prevention requirements 
that are supported by all cooperators.

The landowner’s fire protection responsibility is met by following 
fire prevention requirements, as well as paying a forest patrol tax 
assessment to the local forest protection district (included in annual 
property taxes). A forest landowner/operator has the duty to: a) 
immediately report all fires to ODF; and b) control a wildfire that starts 
on an operation. If the landowner/operator has insufficient personnel 
or equipment to handle a fire, then ODF or a forest protective 
association will conduct needed firefighting. Also, as an incentive 
for fire prevention and to keep the tax as low as possible, the law 
specifies that the party responsible for certain types of fires will pay 
some (“limited liability”) of the firefighting cost. However, negligent 
operations are subject to full firefighting cost (“unlimited liability”).

5 Fire and chemicals
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Are any permits needed?
You must obtain a “Permit to Use Fire or 
Power-driven Machinery” (also called a 
PDM permit) from ODF prior to starting 
any operation that uses motorized 
equipment or tools. 

Does this include personal 
chainsaw use?
Using a chainsaw for personal or 
recreational purposes does not require 
a permit. However, it does require the 
fire prevention practices described 
under “Chainsaw special requirements” 
on page 90.

What equipment and resources 
are required for an operation?
Firefighting equipment required on an 
active operation can vary with size of 
operation and time of year – check 
with ODF for specific details. Basic 
requirements include:

•	a water source, pump, hose and 
nozzle with specific capacity

•	specific firefighting capability of heavy 
equipment and crew

•	specific hand tools, extinguishers, and 
exhaust spark arrestors

•	an on-site firewatch person after daily 
shutdown, who is ready to take action 
to report and begin to suppress a fire

See pages 88-90 for more detailed 
requirements.

Are there exceptions to the fire 
prevention requirements?
ODF districts or forest protective 
associations may waive any fire 
prevention requirement or permit 
when in their judgment, the operation 
or proposed alternate preparedness 
measures would provide sufficient fire 
prevention without adding greater fire 
hazard. For example, ODF may issue 
a written waiver of the PDM permit 
requirement when an operation is not a 
fire hazard. Waiver of the permit does 

not relieve the operator of compliance 
with other applicable fire requirements. 
Written waivers also may be granted 
for alternate methods or equipment 
proposed by the operator, when those 
methods provide equal or better 
fire prevention. All waivers must be 
requested by the landowner as the 
ultimate responsible party. A waiver may 
require additional prevention resources 
(e.g., water, hose).

What should you be prepared to 
do if a fire starts?
Under Oregon law, unlike other states, 
forest landowners are responsible 
to control and extinguish wildfires 
that occur on their land. You must be 
prepared with equipment and personnel 
to control and extinguish:

•	any fire that starts in an operation 
area while the operation is active

•	any fire that results from an operation 
activity

•	any fire that spreads from burning 
activities 

These responsibilities are required 
by law, and are termed as providing 
“every reasonable effort.”  The specific 
level of landowner or operator effort 
is based on the amount and type 
of resources available. ODF or the 
local fire protection association will 
respond to every fire, but firefighting 
resources must be available and used 
at the operation site. Without this effort 
additional liability falls on the landowner 
and operator.

What can happen if a fire is left 
uncontrolled?
If a fire on Oregon forestland burns 
uncontrolled and threatens life, forest 
resources or property, and proper 
action is not taken to prevent its 
spread, the fire is considered an illegal 
public nuisance. This “uncontrolled 
fire declared nuisance” designation 
can dramatically increase landowner/
operator liability. 

Why is so much attention given 
to fire prevention with forest 
operations?
Forest operations pose a variety of 
risks for starting wildfires, so Oregon’s 
Cooperative Fire Protection Program 
(see box on page 85) includes a 
comprehensive set of fire prevention 
rules. Enforced during the fire season, 
these operation rules help keep wildfire 
losses to a minimum in our forests. 
Although industrial operations start a 
small share of all human-caused fires 
on state-protected forests (less than 5 
percent), the potential firefighting cost is 
much higher on such wildfires — due to 
accumulated slash, fuel conditions and 
timber values to protect.

Who is responsible for fire 
prevention measures?
Preventing wildfires is the responsibility 
of forest landowners and everyone else 
involved with forest operations during 
the fire season. Reducing resource 
loss, costly firefighting, environmental 
damage and financial liability — through 
effective fire prevention measures 
— is the goal of Oregon’s protection 
program. 

Is there any liability if the 
requirements are met?
If a landowner or operator has done 
everything correct in readiness and 
response to a fire in an operation, his 
or her liability for suppression cost is 
limited to the first $300,000. If there 
are any “willful, malicious or negligent” 
actions or lack of preparedness 
determined in a subsequent 
investigation, there is an unlimited 
liability for suppression cost. More 
details are given below.

Fire Prevention
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Some important definitions in the fire prevention rules:
FIRE SEASON means the legally declared period of time each summer, determined by the State 
Forester, when Oregon forest operations are subject to forest fire prevention restrictions and 
Industrial Fire Precaution Levels (IFPL). The state is divided into local areas where fire season and 
fire restrictions can be tailored to match local fire hazard conditions on a daily basis by ODF.

FORESTLAND means any woodland, timberland, grazing land or clearing that contains enough 
forest growth or slash to constitute a forest fire hazard, regardless of how the land is zoned or 
taxed.

LANDOWNER means the legal holder(s) of a forest property title. Oregon law considers the forest 
landowner and the operator as one entity, and it refers to either or both as landowner/operator.

OPERATION means any industrial or commercial activity on forestland inside or within one-eighth 
mile of a forest protection district, including but not limited to timber harvest, land clearing, use of 
power-driven machinery, and prescribed burning as a management tool (excludes agricultural crop 
activities). Examples include forest thinning, road construction or repair, herbicide spraying and 
prescribed burning of logging slash.

OPERATOR means any person who, either personally or through employees, agents, 
representatives or contractors, conducts any operation, as defined above. Oregon law considers 
the forest landowner and the operator as one entity, and it refers to either or both as landowner/
operator.

PRESCRIBED BURN means the deliberate burning of wildland forest fuels under carefully 
managed conditions of weather, fuel moisture, wildfire hazard, proximity to designated populated 
areas and time of day. Purposes for burning may include fire-hazard reduction, reforestation 
success, habitat improvement, invasive or unwanted vegetation control, and aesthetic 
enhancement.

Fire Prevention

How serious can the liability be for a landowner or operator? 
Depending on the circumstances of an uncontrolled fire, a landowner/operator can be subject to 
either limited liability or total liability for firefighting costs:

Limited Liability: When a forest 
operation causes a fire and an 
investigation finds that all applicable 
regulations were fully followed, the 
landowner/operator may be required 
to reimburse up to $300,000 of state-
provided fire suppression costs. This 
liability limit for suppression costs 
only applies if all required prevention 
measures are met, and no willful, 
malicious or negligent actions are found 
to have caused the fire. The landowner/
operator may have no liability if the 
official investigation identifies a fire cause 
unrelated to the operation.

Total Liability: If there is any “willful, 
malicious or negligent” action or lack of 
preparedness found in an investigation, 
there can be an unlimited liability 
for paying all firefighting costs. If an 
investigation reveals that the rules were 
not followed — such as not meeting fire 
watch requirements, or failing to file for 
a PDM permit — the landowner/operator 
may be billed for the total state-provided 
costs to put out the fire. This liability for 
large wildfires can be millions of dollars. 
Additional fire liability information is 
available from ODF or forest protective 
association offices.
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How do fire precaution levels affect forest operations?
During legally declared fire season, forest operations are subject to different levels of fire prevention 
restrictions, which can change daily depending on the local wildfire potential within each regulated use 
area. Landowners and operators engaged in active forest projects must daily check the local closedown 
level — known as “industrial fire precaution level” or “IFPL” — to be sure the proper fire prevention 
restrictions are followed each day.

Western Oregon: Four IFPL closedown levels are used during the fire season for private and other lands 
under ODF fire protection in western Oregon. IFPL closedown levels are based on fire danger, current fire 
activity and available resources in each local “regulated use area.” Check with your local ODF office for 
specific equipment closedown times, locations and requirements.

Eastern Oregon: The IFPL system does not apply on ODF-protected forestlands east of the summit line 
of the Cascade Mountains. However, additional fire prevention measures may be required — landowners/
operators should always check with ODF for current requirements in their local district. During legally 
declared fire season, industrial fire restrictions in eastern Oregon are similar to the IFPL Level I (described 
below) for western Oregon. Operators on federal lands in eastern Oregon should be aware that the IFPL 
system is used by the U.S. Forest Service and BLM in that region.

Log on to gisapps.odf.oregon.gov/firerestrictions/ifpl.html for specific industrial fire restrictions in your area.

Level I. Fire Season
This initial level of fire hazard is 
announced by ODF and puts basic 
precaution requirements (water, tools 
and other equipment) in effect. A fire/
security watch is required at this and all 
higher levels unless waived by ODF.

•	For up to three hours during breaks 
and after power-driven machinery 
has been shut down for the day, a 
fire watcher must conduct a continual 
visual observation of the operation 
area on which the machinery was 
used.

•	 If the fire watcher detects any fire 
in the operation area, he or she 
must first report the fire, summon 
assistance and describe intended 
fire suppression actions, determine 
safety zones and escape routes, 
then proceed to extinguish the 
fire consistently with firefighting 
safety and training. The fire watcher 
must have adequate transportation 
and communications to summon 
assistance.

Level II. Limited Shutdown
In addition to the Level I requirements, 
the following activities are allowed only 
between the hours of 8 p.m. and 1 p.m. 
(local time) the next day:

•	power saws, except at loading sites

•	feller-bunchers with rotary head saws

•	cable yarding

•	blasting

•	welding, cutting or grinding of metal

Level III. Restricted Shutdown
In addition to the Level II requirements, 
the following are prohibited except as 
indicated:

•	Cable yarding — except that gravity-
operated logging systems using 
non-motorized carriages or approved 
motorized carriages may operate 
between 8 p.m. and 1 p.m. the next 
day when all blocks and moving lines 
are suspended 10 feet above the 
ground except the line between the 
carriage and the chokers and during 
rigging.
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The following are permitted to operate 
between 8 p.m. and 1 p.m. where 
mechanized equipment capable of 
constructing fireline is immediately 
available to quickly reach and attack a 
fire start. 

•	ground-based operations

•	power saws on ground-based 
operations

•	rotary head saw feller-bunchers with 
a continuous fire watch

•	non-rotary head saw feller-bunchers;

•	tethered logging systems

In addition, the following are permitted 
to operate between the hours of 8 
p.m. and 1 p.m. local time:

•	power saws at loading sites

•	mechanized loading or hauling of 
any product or material

•	blasting

•	welding, cutting or grinding of metal

•	any other spark-emitting operation 
not specifically mentioned

Level IV. Complete Shutdown
All operations are prohibited.

What about hauling through 
more than one shutdown/
regulated use area?
The precaution level at the woods 
loading site shall govern the level 
of haul restriction, unless otherwise 
prohibited by factors other than the 
IFPL system.

Summary of key requirements during 
the fire season

During legally declared fire season, in addition to restrictions under 
the daily local fire danger level (described above), landowners and 
operators are required by law to follow the basic fire prevention 
measures summarized here. ODF can provide more detailed 
information and guidance.

PERMIT FOR POWER MACHINERY/
TOOLS: A “PERMIT TO USE FIRE OR 
POWER-DRIVEN MACHINERY” (PDM) 
must be obtained from the local ODF 
office before starting any operation that 
uses motorized equipment or tools. 

FIRE WATCH AFTER DAILY 
OPERATIONS: For up to three hours 
after power-driven machinery (including 
saws) has been shut down for the 
day, a fire watcher must continually 
observe the operation area where the 
motorized equipment was operated. 
If a fire is detected, the fire watcher 
must immediately summon firefighting 
assistance from ODF and must also 
safely try to control the fire as described 
under Level 1 on page 88.

WATER SUPPLY AND PUMP ON-SITE: 
For most motorized operations (see 
chainsaw exception below) lasting 
more than two days, a water tank, 
delivery pump, hose and nozzle must 
be maintained and ready for immediate 
firefighting use. The water supply tank 
must have at least 300 gallons of water 
for a self-propelled fire truck, or at 
least 500 gallons of water for a non-
propelled tank/trailer. The pump must 
be capable of at least 20 gallons/minute 
at 115 psi at pump level. Additionally, 
the required water supply must include 

enough serviceable hose, of not less 
than 3/4 inch inside diameter, to reach 
from the water supply to any location 
in the operation area affected by 
power-driven machinery, or 500 feet, 
whichever is greater. The water supply, 
pump, not less than 250 feet of hose, 
and the nozzle, as required by this rule, 
shall be maintained as a connected, 
operating unit and kept ready for 
immediate use.

FIREFIGHTING HAND TOOLS ON-SITE: 
Every operation with five or more 
workers must have a tool box that 
contains a number of firefighting tools 
equal to or greater than the number 
of persons working on the operation. 
Workers on operations with four or 
fewer workers must each have a shovel 
suitable for firefighting.

FIRE EXTINGUISHERS ON MOTORIZED 
EQUIPMENT: All equipment powered by 
an internal combustion engine (other 
than chainsaws) must be equipped with 
a 5-pound chemical fire extinguisher 
with a minimum rating of 2A, 10BC or 
equivalent protection. The extinguisher 
must be approved by a nationally 
recognized testing laboratory, ready 
for immediate use, fully charged, and 
equipped with a pressure gauge or 
other measuring device.
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FIRE TOOLS AND EXTINGUISHERS 
ON TRUCKS: Each truck, including 
crew vehicles, used on an operation 
must be equipped with a 5-pound fire 
extinguisher, as described above for 
motorized equipment. Each truck also 
must have a round-pointed shovel with 
an 8-inch face and a handle more than 
26 inches long, and a Pulaski or axe 
with a handle longer than 26 inches. All 
must be ready for immediate use.

ENGINE EXHAUST SPARK ARRESTER: 
All engines must be equipped with 
a spark arrester. Exceptions are 
allowed for fully turbocharged engines, 
for engines under 51-cubic-inch 
displacement, and for trucks and pumps 
used exclusively to fight fire. Those 
excepted engines must be equipped 
with a muffler and exhaust in good 
operating condition.

CHAINSAW REQUIREMENTS: Each 
power saw must be equipped with an 
exhaust screen that retains at least 90 
percent of carbon particles and meets 
exhaust temperature standards. Saws 
meeting these requirements are listed 
in a “Spark Arrester Guide” publication 
available at ODF offices. Additionally, 
the following must be immediately 
available to the power saw operator: 
an 8-ounce or larger fire suppressant 
and a round-pointed shovel with an 
8-inch face and a handle more than 
26 inches long. Power saws must be 

stopped during fueling and moved at 
least 20 feet away from the fuel supply 
before restarting. A water supply is not 
required for operations using only a 
chainsaw.

CABLE LOGGING PRECAUTIONS: 
Operations using cable systems must 
conduct additional fire precautions, 
including clearing flammable debris 
from near blocks; having a water supply 
and shovel stationed at each block; and 
preventing cables from rubbing on rock 
or woody material.

FLAMMABLE DEBRIS REMOVAL: 
Power-driven machinery must be kept 
free of excess flammable material — 
such as needles, bark or slash — that 
may create a fire risk.

FALLING HAZARD SNAGS: ODF may 
issue a written order that certain snags, 
which are a fire hazard, be felled either 
before or concurrent with the operation.

WAIVER FOR ALTERNATE METHODS: 
The ODF district may provide a written 
waiver for alternate methods or 
equipment proposed by the operator, 
when those methods provide fire 
prevention equal to or better than other 
requirements.

NO SMOKING: Smoking is not allowed 
while working in an operation.

IMMEDIATE CONTROL OF ANY 
UNWANTED FIRE: The landowner and 

operator must immediately act to control 
and extinguish any fire started in an 
operation while the operation is active, 
any fire that results from operation 
activity, and any prescribed burn that 
has escaped control.

QUESTIONS: If you have questions 
about operation requirements during fire 
season, contact ODF or your local forest 
protective association.

Can you do anything more to 
prevent a wildfire?
Yes. There are several voluntary 
practices that have proved effective in 
minimizing accidental fire starts and the 
spread of an unwanted fire. Landowners 
and operators are encouraged to 
consider these added fire preparedness 
and prevention measures that go 
beyond those required by law.

VOLUNTARY MEASURES DURING 
CRITICALLY DRY OR HAZARDOUS 
FIRE PERIODS include: early shutdown 
when low relative humidity is measured, 
early shutdown when high winds occur, 
minimizing tracked-vehicle operation 
in rocky areas (sparks!), providing 
additional water volume and hose length 
to reach all operation areas, extra 
precautions tailored to site and job 
conditions, and conducting “fire drills” 
to ensure crew preparedness.

For other information sources, see the 
Appendix, pages 197-198.

Key Fire Requirements

ODF Fire Protection Web Pages:
www.oregon.gov/ODF/Fire/Pages/Restrictions.aspx  
(general page for public and industrial restrictions)

gisapps.odf.oregon.gov/firerestrictions/ifpl.html  
(industrial fire restrictions map)
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Using fire: Prescribed burning for forest management 
objectives

Controlled burning can be a valuable management tool, but forest landowners and operators must 
follow some important steps to control smoke and the risk of fire escape.

Why burn?
A prescribed burn is a controlled fire that consumes tree harvest slash, unwanted 
vegetation or other wildland fuels. It can be an efficient and effective forest management 
tool when used under carefully monitored conditions of local wildfire hazard, weather, 
fuel moisture, proximity to populated areas and time of day. Burning is prescribed for 
specific purposes, and should be conducted by skilled professionals experienced in 
lighting, controlling and extinguishing such fires.

Purposes for burning may include fire-hazard reduction, invasive species or unwanted 
vegetation control, and improvement of reforestation, habitat, forest health and/or 
aesthetics. Prescribed burns are often scheduled after timber harvest, and the risk of 
wildfire can be reduced by burning the slash and other excess flammable material. 
Burning removes fuels that otherwise could make a future wildfire far more destructive 
when they have accumulated to hazardous levels. Prescribed burning also can prepare 
sites for reforestation, by adding nutrients and removing thick logging slash and 
competing vegetation.

Burning is commonly integrated with mechanical thinning or tree harvest operations 
that redistribute and reduce excess woody fuel loading — keeping prescribed burning 
feasible and safe. Burning cannot be done safely without careful attention to forest fuel 
loads and location, and removal of a portion of the fuels through harvest is a common 
part of an integrated management strategy.

Options for treating excess fuels and unwanted vegetation by burning include:

• piles at the roadside or log landing

• “jackpot” or windrow piles in the harvest unit

• broadcast burning of slash in the harvest unit

• spot-burning of un-piled slash concentrations

• under-burning below a well-spaced tree canopy

CONTROLLED BURNS VERSUS WILDFIRE

Although prescribed burning generates smoke and carries some risk of escape, the 
catastrophic wildfires they help avoid by reducing fuels can cause much greater 
problems. Wildfires are destructive, polluting, unpredictable, dangerous and costly to 
control. Prescribed burning uses small, controlled fires during non-summer months 
when smoke can be reduced and kept away from communities. Burning is allowed only 
when weather conditions favor good fire control and smoke dispersal to maintain air 
quality. In areas such as central and eastern Oregon, carefully prescribed forest thinning 
and prescribed burning can mimic the natural, low-intensity wildfires that historically 
“managed” many forests.
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HOW ARE SMOKE PROBLEMS 
AVOIDED?

ODF regulates burning on forest lands 
throughout the state under Oregon’s 
Smoke Management Plan (see box 
at right), drawing from decades of 
experience. The agency monitors 
weather conditions and provides 
daily forecasts, and it issues burning 
instructions to landowners who have 
registered to conduct burning projects. 
During the non-summer months, ODF 
coordinates thousands of burning 
requests from private and public forest 
owners and managers statewide. ODF’s 
strict oversight and regulation of forest 
burning projects help minimize air 
quality impacts and smoke intrusions 
into populated areas.

What should you know about 
requirements for burning on 
forest lands?
Plan ahead, and carefully! A prescribed 
burn must be well-planned and 
conducted under strict environmental 
and meteorological conditions, meant to 
keep the fire fully confined. Prescribed 
burning involves some risk, and burn 
managers must prevent the burn from 
escaping uncontrolled. Precautions 
are necessary, as are skilled burn 
crews. Fire trails must be installed, 
and equipment and personnel must be 
available to ensure containment.

Be aware that the potential liability 
for suppression costs and damage to 
adjoining property may deter some 
landowners from burning projects, 
as the same liability from fires from 
other forest operations also applies 
to prescribed burning. In addition, 
allowable burning days and other 
restrictions can be more stringent for 
forestlands near population centers and 
locations where smoke disperses more 
slowly, such as the Willamette Valley 
and the Medford area.

Burning projects on forest lands must 
address the following:

•	Any burning activity must be 
registered with ODF by obtaining 
a burning permit at least seven 
days before the planned ignition; a 
written burn plan is required in some 
situations.

•	Fees are due with burning permit 
registration, calculated on a per-acre 
basis that varies with site location, 
burn acreage and burn type (i.e., 
landing, piles, broadcast).

•	Burn plans and implementation must 
consider protection of air, water 
quality, and fish and wildlife habitat.

•	Burning must protect trees left after 
harvest, riparian buffers and soil 
productivity.

•	Burning must maintain vegetation 
required under the forest practice 
rules, including RMAs for streams, 
lakes and wetlands (see below).

•	Burn area and intensity should be 
limited to only what are needed for 
reforestation or fuel hazard reduction.

•	At least one day before igniting 
the burn, the landowner/operator 
must call the local ODF office for 
clearance to burn, subject to favorable 

conditions.

•	Those requesting ignition approval 
should be prepared to provide 
specific information about the burn, 
including fuel load amounts and the 
planned ignition time.

•	 Ignition activity must not start, or 
if begun must be discontinued, if 
weather or other conditions change 
and are no longer within ODF-
approved limits.

•	Burn accomplishment must be 
reported to ODF within a week for all 
prescribed burning.

What about burning near 
streams, lakes and wetlands?
Burning near streams, lakes and 
wetlands involves some additional 
resource risks. Thus, a written plan 
is required when burning is expected 
within:

•	100 feet of Type F, SSBT and D 
streams

•	100 feet of large lakes

•	300 feet of significant wetlands

Oregon’s Smoke Management Plan is widely regarded as the most 
successful forest burning program in the Western U.S. This success is defined 
as meeting both air quality objectives and landowner management objectives. 
Accomplishing these dual needs requires diligent understanding and 
cooperation by all parties involved in forest prescribed burning. 

Oregon’s Smoke Management Plan goals: 
•	Protect public health and reduce long-term air pollution from wildfires.

•	Minimize burn smoke intrusions into designated cities and wilderness areas.

•	Maximize burning opportunities while minimizing smoke emissions.

•	Help accomplish forestry fuel reduction and reforestation objectives.

•	Actively monitor and report accomplishments for continuous improvement.

•	Self-fund the program with burning registration fees.

The ODF administers the Plan, including handling burn permits and fees, 
burn conditions monitoring and approvals, and annual reporting. A “Smoke 
Management Reference Manual” is available from ODF offices.

Prescribed Burning
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The written plan should describe, as 
needed, how detrimental effects will be 
minimized:

•	 in RMAs

•	on highly erodible soils

•	for any required wildlife trees, snags, 
down logs and understory vegetation

What about using water to help 
control the slash burn?
If you need to draw water from a 
stream, lake or other water body as part 
of the burn operation, you must notify 
both the Oregon Water Resources Dept. 
and the Oregon Fish and Wildlife Dept. 
This notification must be submitted to 
the local offices of these agencies at 
least 15 days before the water is drawn. 
Copies of the original ODF Notifications 
of Operation forms are used, but 
specific information about the water use 
must be included.

Tips for burning slash piles
Use pile covers:  During the dry 
season, cover a portion of the pile 
with a waterproof barrier. Such covers 
have been shown to reduce pollutants 
by allowing rapid ignition and more 
complete combustion when burning is 
allowed. Covered piles allow for safer 
burning during more desirable wet 

periods. Drier woody material within 
the pile favors more rapid and complete 
combustion, which has fewer pollutants 
and improves smoke dispersal.

Burn only approved covers: The 
only inorganic cover that may be legally 
burned with a pile is a plastic sheet 
(polyethylene), which may not exceed 
100 square feet and a thickness of 4 
mil. Other covers may be used to keep 
piles dry, but they must be approved by 
the ODF forester or removed prior to 
burning.

Well-built piles burn better:  Properly 
constructed burn piles (or windrows) 
burn more completely with less smoke 
and air pollution. Piles that burn best 
are compact, tall and relatively clean of 
dirt. They can be constructed by a log 
loader, excavator, dozer with a brush 
blade or by hand.

Burn under proper fuel weather 
conditions: Conduct burning and 
light piles only during weather periods 
approved by ODF for safe burning and 
good smoke management. Burning 
during wet weather can achieve project 
objectives while reducing (but not 
eliminating) the need for fire control 
measures, because of less risk of 
escape.

Sometimes, not every pile or 
downed log needs burning:  Small, 
scattered piles can be left unburned for 
use as wildlife habitat, unless mountain 
beaver (boomer) or other pests are 
a problem. Also, Oregon forest law 
requires larger clearcut harvests to 
retain two pieces/acre of down wood — 
this wood must not be piled or burned.

It is possible to practice prescribed burning and save down logs.

On steep slopes, prescribed burning can be an effective way to limit soil disturbance 
while controlling fuels and enhancing reforestation.

Prescribed Burning
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Are there ways to avoid burning 
slash and other forest fuels?
Yes. There are a number of alternatives 
to burning that may be used to reduce, 
consume or otherwise eliminate harvest 
slash and other forest fuels. They 
may be attractive when considering 
burning costs, unpredictable timing 
(smoke management) and the risk of 
fire escape. However, the alternatives 
can involve their own costs and other 
concerns, which should be carefully 
weighed against the advantages of a 
well-planned burn project.

Non-burning alternatives to treat excess 
forest fuels include, but are not limited 
to:

•	do nothing: leave woody fuels onsite

•	cut-to-length or whole-tree harvesting 
(see the appendix, pages 152-153)

•	pre-commercial thinning of smaller/
excess trees

•	skidding/yarding of unmerchantable 
wood/tops to the landing

•	 lopping and scattering of slash on the 
forest floor

•	chipping or grinding on-site or at the 
log landing

•	debarking and/or chipping of pulp 
fiber at the landing

•	mechanical crushing of slash

•	cutting/digging tree planting spots 
prior to reforestation

•	herbicide treatment to kill unwanted 
and competing vegetation

•	pile/windrow/concentrate slash, 
without burning

Biomass utilization
Biomass utilization is a forest operation where slash — and other excess woody 
debris —is removed from forest land and chipped/ground into fuel for renewable 
energy generation. Although interest and activity in biomass utilization has been 
growing, tonnage prices paid to landowners may not cover the costs of biomass 
collection, processing and transport. As such, plans for biomass utilization should be 
integrated with other timber harvest and management objectives. With new biomass 
energy facilities that reduce transport costs and other related efficiencies and market 
incentives, biomass utilization can become a more attractive option for landowners.

For other information sources, see the Appendix, pages 197-198.

What are the pros and cons of burning harvest slash?

PROs
•	Burning can reduce fuel loads and 

related fire hazards.

•	Burning can be used on steep 
slopes where vehicles cannot 
work.

•	Burning can reduce habitat for 
unwanted mountain beaver, rabbit 
and mice that may damage new 
tree seedlings.

•	Burning can control brush that 
may compete with new tree 
seedlings.

•	Burning is a way to provide 
adequate tree planting spots.

•	Burning can release some 
nutrients and improve soil fertility.

CONs
•	Burning can be risky and costly – 

the landowner has liability if the fire 
escapes.

•	Burning in winter or spring reduces 
risk but requires planning and flexible 
scheduling.

•	Burning and the smoke it creates can 
be unpopular with neighbors and 
communities.

•	Piles burn best, but extra work and 
accepted coverings are required to 
burn during the wet season.

•	Burning requires initial ODF 
Notification, a Burning Permit, a Burn 
Plan, and a fee before lighting a 
prescribed fire.

Biomass harvest operation.

Prescribed Burning
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Parts of these machine piles will be covered with acceptable waterproof barriers and be ready for 
burning during the winter months.

Prescribed burning with a helitorch has become less common as whole-tree cable harvesting and 
other approaches have reduced the need.

Prescribed Burning
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Fire protection for homes on forestlands
Taking steps to reduce fire hazards around homes on forest ands is not only smart, it’s often required by 
Oregon law – even when forest operations are not involved.

What should you know about fire protection for homes on forestlands?
Oregon law (see box on page 97) requires property owners in designated forestland-
urban interface areas to reduce excess vegetation, trees and woody material — 
around structures and along driveways where they could fuel a wildfire. It also may be 
necessary to create fuel-free openings along property lines or roadsides.

Required fuel-reduction actions may include:

•	primary/secondary fuel breaks

•	driveway/road/lot fuel breaks

•	 ladder fuel (smaller trees and shrubs) thinning/removal

•	brush removal and green spaces

•	tree pruning

•	tree thinning

•	clearance around roofs and chimneys

•	removal of flammable material from roofs and decks

•	firewood re-location

•	water supply development/access

This firewood shed is located well away from the home.
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Forestland Home Fire Protection

How do you know if your property 
is in a designated interface area?
The Interface Protection Law is 
administered on a county-by-county 
basis (see box above). Within the next 
decade it will apply to all counties with 
significant forestlands – meanwhile, you 
should check with ODF to determine 
whether your property is in a designated 
interface area. If your property is in 
such an area you may have received 
information about the requirements for 
reducing fire hazards. If your property 
isn’t currently included but is in or 
borders forestland, consider using the 
requirements to reduce the risks to your 
property as well as for the protection of 
other people and resources.

Oregon’s Forestland-Urban Interface Fire Protection Act

The Oregon Forestland-Urban 
Interface Fire Protection Act (also 
called the Interface Protection Law) 
enlists the help of property owners in 
making fire-vulnerable forest-dwelling 
interface areas less hazardous and 
helping firefighters more safely 
and effectively defend homes from 
wildfires. The Interface Protection 
Law seeks to reduce the loss of 
residences from forest fires, as well 
as to reduce firefighting costs when 
wildfires approach residential areas in 
or bordering the forest.

Under the Act, forestland-urban 
interface areas within each county 
are identified by a local classification 
committee, with a focus on:

•	 lands within the county and inside 
an ODF protection district

•	 lands meeting the state’s definition 
of “forestland”

•	 lands defined as “suburban,” 
“urban” or “rural” when logical 
boundaries are needed

•	developed lots that are 10 acres 
or smaller, which are grouped with 
other lots and have a minimum 
density of four structures per 40 
acres

As forestland-urban interface 
areas are identified, they are then 
classified in terms of fire risk. The 
classifications range from “low” 
to “extreme,” with the category 
determining the size of the fuel break 
around a structure that needs to be 

established by the landowner. After 
the local committee drafts the area 
maps and risk classification, public 
input is sought for potential revisions 
and final adoption. The forestland-
urban interface classifications are 
reviewed every five years.

Requirements under the Act are 
being implemented gradually, with 
three counties initially included in 
2003 and other counties being 
added over a planned 15-year rollout 
period. Further details about the 
requirements are found in Oregon 
Revised Statutes 477.015 to 061, and 
Oregon Administrative Rules 629-
044-1000 to 1110. 

How do you evaluate your 
property and meet the 
requirements?
In counties that have completed the 
classification process, ODF notifies 
landowners within the designated 
forestland-urban interface areas 
about the requirements, usually with 
a mailing. Landowners have two 
years after receiving the notification 
to comply with the fuel-reduction 
standards. ODF provides information to 
forestland-urban interface landowners 
about the fuel-reduction standards, 
along with property evaluation forms. 
The evaluation forms are designed 
to help the landowner assess fuel 
reduction needs and make the property 

fire-safe. You should use the evaluation 
form that matches the classification for 
the area where your property is located, 
i.e., moderate, high, extreme, or high-
density extreme (no fuel reduction 
is required in locations classified as 
“low”).

Property owners also receive a 
“certification card” that should be 
signed and returned to ODF after all the 
fuel-reduction standards have been met 
by the landowner. Contact your local 
ODF office for copies of the evaluation 
form and certification card.
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Is there a penalty if your property does not meet 
the requirements?
There is no fine for not meeting the requirements. However, 
the state is empowered to collect up to $100,000 in 
suppression costs if:

•	a landowner does not certify his or her property

•	a wildland fire originates on the property

•	the fire spreads within the protection zone around a 
structure and driveway that does not meet the standards 
AND

•	ODF has extraordinary costs for suppression

The cost collection may exceed $100,000 if a landowner  
is found to be willful, negligent or malicious in the origin of 
the fire.

Returning the certification card to ODF provides an important 
record that you have met your responsibilities as a property 
owner in a designated interface area, thereby relieving you 
of the $100,000 firefighting cost-recovery liability. Note that 
certification cards become void whenever a property is sold, 
a structure is added or a county classification committee has 
reclassified forestland-urban interface lands.

For other information sources, see the Appendix, pages  
197-198.

Primary fuel breaks around residences:  
At least 30 feet wide in this zone:
•	Ground cover should be mostly non-flammable; 

examples include asphalt, bare soil, concrete, rock/
gravel, mulches, green grass, succulent ground 
cover or wildflowers.

•	Cut dry grass to a height of less than four inches

•	Grass, leaves, twigs and similar cuttings and debris 
should be broken up to avoid a continuous fuel 
bed. 

•	Maintain shrubs and trees in a green condition, 
mostly free of dead plant material, and without 
potential “ladder fuels” removed.

•	Arrange trees and shrubs so that fire cannot jump 
from plant to plant; thinning may be necessary to 
accomplish this.

Forestland Home Fire Protection
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Using engine fuels, oils and other petroleum products
Forest operations often involve machinery and vehicles that require petroleum products. Careful handling 
and use of these products can reduce the risk of spills and help protect the environment.

If a spill occurs when using petroleum products or chemicals for vegetation and pest control (see next 
section), landowners and operators must follow specific rules for handling the spill. ODF oversees most of 
these handling, use and spill regulations for forest operations. 

What types of “petroleum products” are subject 
to forest practice requirements?
“Petroleum products” often present on forest operations 
and subject to the forest practice rules include engine fuels, 
gasoline, hydraulic oil, lubricating oils and greases. The 
rules distinguish between “other petroleum products” and 
“chemicals.” Refer to next section, “Using chemicals,” for 
more information about proper use of forest chemicals such 
as herbicides or pesticides.

What are some sources of potential petroleum 
product leaks and discharges?
Heavy equipment, service trucks, crew vehicles, saws, fuel 
tanks, fuel supply trucks, fuel transfer, fuel or lubricant 
containers, waste oil storage, improper equipment repair 
methods, equipment malfunctions, vehicle accidents and 
vandalism.

What actions must be taken to prevent and deal 
with leaks and spills? 
Adequate precautions are required to prevent leaks, minor 
discharges, or “reportable spills” from entering and causing 
a visible sheen on state waters (streams, rivers, lakes, or 
wetlands). Operations should be planned to keep petroleum 
products and chemicals from entering such waters. Be 
aware that uncontrolled ditch water can be a source of such 
contamination.

Petroleum and other chemical containers and handling 
equipment must be maintained in a leak-proof condition. 
This includes machinery used for transportation, on-site 
storage or application of chemicals. If there is evidence of 
leakage, the equipment must not be used further until it is 
repaired (see “Using chemicals” section). If an accidental 
leak or spill occurs, immediate action is needed to stop and 
contain it, and it must be promptly reported (see box).

If a spill occurs: Oregon requirements for 
petroleum products and other chemicals
Operators must take immediate and appropriate action to 
stop and contain leaks, minor releases or “reportable spills.”

Any “reportable spill” of petroleum product — exceeding 
42 gallons onto land, or any amount delivered to state 
waters — must be reported within 24 hours to the Oregon 
Emergency Response System (OERS).

Any “reportable spill” of pesticide — exceeding 25 gallons (or 
200 lbs.) onto land, or any amount delivered to state waters 
— must be reported within 24 hours to the OERS.

Smaller quantities discharged onto soil, less than the gallon 
amounts stated above, should be stopped, contained and 
prevented from future delivery into state waters.

If a spill enters state waters, operators must also 
immediately report it to the nearest ODF office. This 
reporting does not exempt the operator from requirements 
to notify other agencies.

First response to a “reportable spill” incident is through 
9-1-1. Once notified, local public safety agencies should call 
OERS at 800-452-0311.

For more information, contact ODF, Oregon Dept. of 
Environmental Quality, the Oregon Dept. of Agriculture, 
or see the OERS Web page: www.oregon.gov/OMD/OEM/
tech_resp/oers.shtml
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How to manage for minimizing 
risk of leaks and spills through 
voluntary prevention?
Forest landowners and contractors 
often employ voluntary means to 
assure that there is small likelihood of 
an operational petroleum discharge 
occurring, or escaping into waters. 
Common non-regulatory preventative 
actions might include:

•	Minimize exposure to spills through 
effective storage, transport, 
equipment maintenance and 
housekeeping practices.

•	Prepare a company spill plan that 
identifies prevention and response 
actions.

•	Equip each job-site and vehicle 
with a spill kit, which includes spill 
absorbents and response instructions.

•	Train supervisors and crew about 
petroleum spill prevention and 
response.

What are some “best practices” 
for preventing spills and 
unwanted discharges?
•	“Good job site housekeeping”– 

Remove and dispose of used 
containers and other waste; regularly 
inspect the job site for risky materials 
and situations; store fluids in rigid, 
properly labeled containers.

•	Proper handling and storage – 
Securely store fuel and other 
chemicals; refuel equipment and 
transfer petroleum/chemicals in 
locations where spills/discharges 
cannot enter water.

•	Preventative maintenance – Inspect 
heavy equipment for leaks; secure 
equipment to avoid damage and 
leakage; perform needed maintenance 
to prevent leaks/discharges; drain 
engine oil changes into a container; 
remove used fluids from the forest for 
proper disposal or recycling.

To avoid fuel truck leaks, chock the wheels. Transfer fuel where a leak cannot deliver 
into a stream or wetland. Be sure brake and transmission service is current. Fuel truck 
drivers need a commercial driver’s license and a hazardous materials transport license.

What are some ways to be ready 
to handle a spill or unwanted 
discharge?
•	Planning – Plan how to deal with 

a discharge or spill, including the 
responsible person(s) and how 
to evaluate the discharge, deploy 
containment measures, respond to the 
discharge volume/type, and handle 
communications and recordkeeping.

•	Spill kits – Provide spill response kits 
on the job-site; kits contain absorbent 
supplies (pads, socks, booms) to be 
used for immediate spill containment, 
cleanup and communication.

•	Employee training – Provide for 
supervisor and key employee training 
and information for proper spill 
prevention, planning and responses.

What about disposal of wastes 
from petroleum and other 
chemical products?
•	Remove from the forest all petroleum 

product waste, including crankcase 
oil, filters, used hydraulic oil, grease 
and oil containers.

•	Absorbent supplies (rags, pads, 
socks, booms) that were used to 
clean up petroleum leaks should be 
placed in plastic bags and removed 
from the forest to an approved waste 
disposal site.

•	Properly dispose of all other 
mechanical debris — such as 
machine parts, old wire rope and 
used tractor tracks — so it doesn’t 
enter state waters.

For other information sources, see the 
Appendix, pages 197-198.

Petroleum Products
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Never dispose of used motor oil or containers in a pit or near water.

Know all the requirements 
and who to contact 
In addition to the forest practice rules and related ODF 
administration, landowners and operators who use 
petroleum products and other chemicals need to know 
that other requirements and agency oversight may apply. 
Forest operations involving such products may also be 
subject to: 

•	 pesticide control laws administered by the Oregon Dept. 
of Agriculture [see the next section, “Using chemicals”]

•	 hazardous waste laws administered by the Oregon Dept. 
of Environmental Quality 

•	 hazard communication rules administered by the Oregon 
Occupational Safety and Health Division

•	 water use laws administered by the Oregon Water 
Resources Dept. 

For example, using water from streams or other surface 
waters to mix pesticides requires prior notice to both the 
Oregon Water Resources Dept. and the Oregon Dept. of 
Fish and Wildlife. Notifying ODF of the operation does 
not satisfy this requirement, but you can send copies 
of the original ODF operations notification to the other 
agencies. These must be sent to the other agencies’ local 
offices at least 15 days before the operation begins. 

What “other petroleum products” are 
included in the requirements?
Other petroleum products include fuel, motor 
oil and hydraulic fluid.

Take precautions to prevent leaks or spills 
of other petroleum products from entering 
waters of the state.

Common sources of other petroleum product 
contamination include:

•	vehicle fuel tanks

•	fuel supply trucks

•	waste oil storage containers

•	service lubricant supplies

•	diesel used for pesticide mixtures

What are the waste disposal 
requirements?
Remove from the forest all petroleum 
product waste including crankcase 
oil, filters, grease and oil containers.

Dispose of all other debris (e.g., machine 
parts, old wire rope, used tractor tracks) 
so it doesn’t enter waters of the state.

For other information sources, see the 
Appendix, pages 197-198.

Petroleum Products
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What are pest control chemicals?
Pest control chemicals are called pesticides, of which there are several broad 
classes. All are used in the forest, some more than others.

•	Herbicides are chemicals used to control plants.

•	 Insecticides are chemicals used to control insects.

•	Rodenticides are chemicals used to control rodents.

•	Fungicides are chemicals used to control fungi.

Petroleum products were discussed in the previous section – note that some 
also are used with pest control chemicals.

•	Oils are sometimes mixed with and used as carriers for pesticides. 

•	“Adjuvants” are mixed with pesticides to control drift and help chemicals 
adhere to foliage.

Operators are encouraged to use integrated pest management (IPM) strategies. 
In this approach to pest and vegetation control, chemicals are just one of a 
variety of pest control methods.

Using chemicals to control vegetation and pests
Various chemicals, including pesticides and fertilizers, are used to protect and grow healthy and 
productive forests. If not handled and used properly, including following directions on the product 
label, these materials can be a health hazard for people and aquatic life. This section describes the 
requirements for using these products.

On larger forest ownerships, helicopters are a cost-effective method for applying 
herbicides.

Hand-operated backpack sprayers and 
mechanized ground equipment are widely used.

Why are herbicides used on forest 
lands?
Herbicides are among the most common 
chemicals used in forestry, although normally 
they are used only during a few years in the 
life of a forest. Herbicides control the growth 
of weeds and other unwanted plants while a 
new forest is being planted and established. 
These plants compete with tree seedlings 
for water, sunlight, space and nutrients. Both 
biologically and economically, herbicides are 
often the most effective means of controlling 
competing vegetation.

What are requirements meant to do?
Pest control requirements ensure that:

•	these products are not found in soil, air 
or water in quantities that could damage 
water quality, animals or aquatic life

•	plants in RMAs and sensitive resource sites 
are protected
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Spill kits are used to contain hazardous 
materials.

What about the requirements of 
other government agencies?
It is not enough to follow forest 
practices requirements. Chemicals and 
other petroleum products used on 
forestlands are also subject to:

•	Oregon Dept. of Agriculture pesticide 
control laws:

-	 Commercial operators must be 
trained and licensed. 

-	 Operators must understand and 
follow product label requirements.

-	 Operators must not apply 
pesticides in a faulty or negligent 
fashion. This means pesticides 
must not drift from the target area 
and must not harm people, their 
property or the environment.

The Pesticide Use Reporting System 
has been developed to report pesticide 
use locations, chemicals, amounts 
and purposes. Contact ODA or see its 
website for current requirements.

•	Oregon Dept. of Environmental 
Quality hazardous waste laws:

-	 Operators must dispose of 
containers and other chemical 
waste properly and report and 
clean up spills.

•	Oregon Occupational Safety 
and Health Division hazard 
communication rules.

-	 Operators must know and follow 
chemical handling requirements.

•	Water Resources Dept. water use 
laws:

-	 Operators must notify WRD and 
the Oregon Department of Fish and 
Wildlife before mixing chemicals 
with water taken from streams and 
lakes.

Notify local WRD and ODFW offices 
by sending copies of the original 
Notifications of Operation forms when 
those are turned in to ODF.

Any agency website can be found 
through www.oregon.gov.

Is planning ahead important?
Yes. That’s because:

•	No waivers are granted for the 
15-day waiting period for aerial 
chemical application operations. 

•	Written plans are required for any 
chemical application within 100 
feet of a Type F, SSBT or D stream 
or within 300 feet of a specified 
resource site (wetlands, special bird 
nesting sites, etc.).

•	Operators must notify community 
water-system managers at least 15 
days before applying chemicals near 
Type F, SSBT or D streams used by 
such water systems (details below).

•	Aerial chemical spray operators must 
adhere to required unsprayed buffer 
distance of 60 fee (horizontally) from 
dwellings and school campuses.

How should areas for chemical 
mixing, transfer and helicopter 
staging be located?
•	Locate these activities only where a 

spill would not enter waters of the 
state.

•	Do not locate mixing, transfer and 
aerial staging areas within 100 feet 
of Type F, SSBT or D streams.

•	Protect waters of the state and 
other forest resources by following 
chemical product labels.

•	Maintain the vegetation left in 
compliance with the water protection 
requirements.

How are leaks handled?
•	Maintain all equipment in a leak-proof 

condition during transport, on-site 
storage and application.

•	 If leaks occur, stop using equipment 
until corrected.

•	Take immediate action to stop and 
contain leaks or spills.

•	Take precautions to prevent leaks 
or spills from entering waters of the 
state.

•	Report to ODF immediately any spill 
that enters or may enter waters of 
the state.

•	Any spill of more than 42 gallons of 
petroleum or 25 gallons (or about 
200 pounds of a liquid or solid) of 
pesticide should be reported to the 
Oregon Emergency Response Center 
at 800-452-0311. Also report to the 
Center spills of any amount that reach 
streams or other waters.

Helicopter spray unit

Pest Control Chemicals

Care must be taken when mixing chemicals, transferring chemicals from containers 
to equipment, fueling aircraft or heavy equipment, cleaning tanks or equipment, or 
locating landing/staging areas for aircraft or equipment.
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What are the required practices 
and safe distances when mixing 
and applying chemicals near 
water?
When using water from a stream 
or water impoundment for mixing 
chemicals, prevent chemicals from 
entering waters of the state by:

•	providing an air gap or reservoir 
between the water source and mixing 
tank

•	using pumps, suction hoses, feed 
hoses and check valves that are used 
only for water

Pest Control Chemicals

Table 5-1 Distances from Water Bodies, Inhabited Dwellings and Schools when Using Chemicals

Chemical Application Buffers 
Required for Waters of the State 
by the Chemical and Other 
Petroleum Products Rule

Herbicides, Rodenticides, 
insecticides and all other 

Chemicals except the next two 
columns

Fungicides and non-
biological Insecticides

Fertilizers
(See Table 5-1 Notes above)

Application 
(see table notes) Aerial Ground Aerial Ground Aerial Ground

Aquatic areas of fish-bearing 
streams with no domestic use 
(most Type F and SSBT streams)

60 feet 10 feet 300 feet 10 feet
No direct 

application
No direct 

application

Aquatic areas of domestic-use 
streams with fish (all Type D and 
some Type F and SSBT streams)

60 feet 10 feet 300 feet 10 feet 100 feet 100 feet

Inhabited dwelling or school 60 feet
No buffer 
specified

No buffer 
specified

No buffer 
specified

No buffer 
specified

No buffer 
specified

Aquatic areas of other streams 
(Type N streams)

No buffers 
specified, 
but protect 

vegetation noted 
in Table 2-16

No buffers 
specified, 
but protect 

vegetation noted 
in Table 2-16

60 feet 
if flowing 
at time of 
application

No buffer 
specified

No direct 
application 
to large and 

medium 
streams

No direct 
application 
to large and 

medium 
streams

Significant wetlands 60 feet 10 feet 300 feet 10 feet
No direct 

application
No direct 

application

Aquatic areas of lakes larger than 
8 acres 60 feet 10 feet 300 feet 10 feet

No direct 
application

No direct 
application

Aquatic areas of other lakes with 
fish 60 feet 10 feet 300 feet 10 feet

No direct 
application

No direct 
application

Other standing water larger than 
¼ acre at time of application 60 feet 10 feet 300 feet 10 feet

No direct 
application

No direct 
application

All other waters
No buffer 
specified

No buffer 
specified

No buffer  
specified

No buffer 
specified

No buffer 
specified

No buffer 
specified

Note for Table 5-1: For aerial herbicide applications, measure the 60-foot unsprayed buffer next to inhabited dwellings from the dwelling and for 
schools, from the property boundary of school campuses.

Table 5-1 describes the distances from water bodies (buffers) 
that must be maintained when chemicals are used on forestland.

NOTES FOR TABLE 5-1
•	 All distances are measured horizontally, not as slope distances.

•	 Direct application of chemicals is not allowed within the distances listed.

•	 Always comply with label requirements. If product labels require greater distances, 
comply with them.

•	 Always comply with any forest practices water protection rule that is more stringent 
than the label and other requirements. Written plans are required for any chemical 
application within 100 feet of a Type F, SSBT or D stream or within 300 feet of a 
specified resource site (e.g., wetlands, sensitive bird nesting sites).

•	 ODF may approve alternate plans for applying fungicides or non-biological insecticides.

•	 What is considered fertilizer? Fertilizer is plant food added to soil to increase growth, 
and contains 5 percent or more of nitrogen, phosphorous or potassium. Hay, straw, 
peat, leaf mold and animal manure are not considered fertilizer.
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What about disposal of chemical 
containers?
Follow DEQ requirements. The flushing 
solution used to clean chemical 
containers may be applied to the 
operation area.

Monitoring devices like this wind 
gauge, along with a wet bulb/dry bulb 
sling psychrometer to measure relative 
humidity, are handy for use in the field.

Information needed for each application 
day includes:

•	 legal description of the area treated

•	acreage of the area treated

•	brand name or EPA registration 
number of the chemical used, carrier 
used and application rate

•	date and time of the application

•	name of person making the 
application

Fertilizer applications require the 
following records:

•	 legal description of area treated

•	acreage of area treated,

•	date and time of the  application

•	name of person making the 
application

All these records shall be maintained 
by the operator for three years from 
the date of application, and available at 
the request of ODF.

This form (pictured at left) may be 
used for your records and is available 
from ODF.

What about notification of 
community water system 
managers?
Chemical applicators shall notify water 
system managers of planned chemical 
operations at least 15 days before an 
operation begin when:

•	chemicals will be aerially applied 
within 100 feet or ground-applied 
within 50 feet of domestic portions 
of Type F, SSBT or D streams

•	the community water system 
watershed area is not larger than 
100 square miles

The water system manager may 
request additional information.

ODF maintains a list of community water 
systems for which notification is required.

For other information sources, see the 
Appendix, pages 197-198.

Pest Control Chemicals

either by aircraft or pressurized ground 
equipment (backpack sprayer or 
motorized tank sprayer). Information 
required for each application day 
includes:

•	 legal description of the area treated

•	acreage of the area treated

•	brand name or EPA registration 
number of the chemical used, carrier 
used and application rate

•	date and time of application

•	air temperature, relative humidity 
and wind velocity and direction, 
measured within the operation 
area and recorded hourly for aerial 
applications, and at the beginning 
and end of the day for ground 
applications

•	name of the person making the 
application

•	name of contractor and pilot for aerial 
applications

•	name of contractor and employee for 
ground-based applications

Daily records also are required for 
pesticide applications (e.g., hack and 
squirt) other than those by aircraft 
or pressurized ground equipment. 

What about weather conditions?
Temperature, relative humidity, wind 
speed, wind direction, temperature 
inversions and rainfall may affect the 
deposition and drift of pesticides during 
aerial and pressurized, ground-based 
applications. Landowners must apply 
chemicals only when weather conditions 
protect non-target forest resources, and 
comply with product labels.

What about keeping application 
records?
Daily records must be kept for 
broadcast chemical application (applied 
in a sweeping manner rather than 
directed at a specific target point), 
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WHAT THIS MEANS:

•	Road maintenance is the landowner’s 
responsibility.

•	Landowners are required to do the 
maintenance necessary to protect water 
quality, not drivability.

•	Roads should be inspected to maintain water 
quality protection.

•	Landowners have the ability to control access 
on their roads through the use of gates and by 
vacating roads (see page 118).

•	Notification of ODF is not required for routine 
road maintenance activities.

Definitions for forest roads:
•	ACTIVE ROADS are currently being used and 

maintained for  hauling forest products.

•	Inactive roads have been used at some 
time since 1972. Roads used for any forest 
management purpose other than timber 
hauling are considered inactive. Inactive roads 
may no longer be drivable due to brush, fill 
washouts, etc. 

•	VACATED ROADS have been barricaded. They 
are self-maintaining and erosion is very unlikely 
(see page 118).

•	ABANDONED ROADS constructed prior to 
1972 and not used for forest management 
since that time are not subject to regulatory 
authority.

•	A STABLE SURFACE is one that remains 
smooth so that water will not erode the surface 
and traffic will not lead to water running down 
ruts. Surfacing material does not break down 
under traffic, and pumping of mud up through 
the rock surface does not occur during use 
(see also durable surfacing and geotextiles 
later in this chapter).

The roads on your property need some maintenance. 
What do you need to know?

Maintenance of roads on forestlands is a key forest practice. Because dirt or rocked roads exist 
on most forest ownerships, maintenance work is a common need. Some older or heavily used 
roads also can benefit from improvements, including better drainage or surfacing.

Maintain active and inactive roads in a manner sufficient to both provide a stable surface and 
keep the drainage system operating as necessary to protect water quality.

Facts about roads
Fact #1
Roads are an essential part of 
forest management.

Fact #2
Of all the ownership features 
and management activities 
monitored on forestlands, the 
largest source of sediment has 
been roads. Road sediment can 
be significantly reduced with good 
road maintenance, improvement 
and construction practices.

Fact #3
When properly located, designed, 
built and maintained, roads have 
a low potential for contributing 
sediment.

Fact #4 
If not well-planned, constructed 
and maintained, roads located next 
to streams, on steep slopes or 
on unstable topography have the 
potential to produce sediment for 
a long time.

6 Roads and stream crossings
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Watch for damaged culverts that need 
replacement. Repair work should be 
completed during dry weather.

This undersized ditch relief culvert 
resulted in a breached ditch block 
and sediment flowing directly into the 
stream. Recommended: 18 inch culverts.

Not a major sediment problem yet, 
but when roads become channels for 
drainage, major sediment pollution can 
result

Building and Maintaining Roads

•	AN OPERATING DRAINAGE system 
means:

-	 Water is moved across or under the 
road before causing erosion.

-	 Locations where ditches may be 
blocked by slides or ravel are 
identified in advance.

-	 Additional ditch relief culverts are 
added or the road surface changed 
(inslope, outslope, crown, see page 
111) to carry water around the 
problem.

-	 Unanticipated problems are treated 
as quickly as possible.

-	 A functional system, such as 
undisturbed vegetation, is in place 
to filter muddy runoff so only 
minimal sediment enters waters of 
the state.

Inspect and maintain culvert 
inlets and outlets, drainage 
structures and ditches 
before and during the rainy 
season as necessary to 
diminish the likelihood of clogging 
and the possibility of washouts. 

WHAT THIS MEANS:

Someone must be responsible for 
cleaning all drainage obstructions, 
including damaged portions of culverts. 
In-stream large woody debris and 
beaver dams that do not pose danger 
to a culvert should not be removed.

Provide effective road surface 
drainage, such as water 
bars, surface crowning, 
constructing sediment 
barriers, or outsloping, prior 
to the rainy and runoff seasons.

WHAT THIS MEANS:

Take action to prevent surface runoff 
from traveling down the road surface. 
For roads without ditches this means 
outsloping, removal of unnecessary 
berms and water barring. For roads 
with ditches this means crowning and 
removal of berms.

Poor road surface drainage caused this 
fill slope erosion.

Soil sloughing off a road cut.

The only berms that should be on the 
outside of roads are those essential 
for fill protection. They should seldom 
exceed 100 feet in length.

What about cut-and-fill slopes?
•	 In steep terrain, cutslope ravel and 

slides are common if soils are thick or 
the rock is fractured.

•	Sidecast fill on steep slopes can 
begin to fail years after initial 
construction. Tell-tale signs are arc-
shaped cracks along the outside edge 
of the road. An excavator can be used 
for sidecast pullback, especially if it 
could move into a creek.

•	Debris collects in ditches, and dense 
vegetation may block water flow. 
However, light vegetation can stabilize 
ditches.

•	Ditch inspection should be done 
during storm events when problems 
are most obvious. Watch for blockage, 
overflow problems and ditch 
downcutting. 

•	Don’t delay in cleaning up. Move soil 
and debris to a location where they 
will not create additional erosion 
problems.

Water can flow 
to a stream

Breached  
ditch block 

Plugged inlet
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Avoid grading sections of road where it isn’t needed. Doing so disturbs stable surfaces 
and creates potential sediment sources. Raise the blade where grading is not needed!

What are precautions for road grading?
•	Grading should be done when roads are neither dusty nor 

muddy. Moist roads are more easily shaped and compacted 
by grading machinery.

•	Watch for steep sections or curves where added wear and 
rutting takes place.

•	Avoid cutting the toe of cut slopes when grading roads, 
pulling ditches or plowing snow.

When applying road oil or other surface stabilizing materials, 
plan and conduct the operation in a manner that prevents these 
materials from entering waters of the state. 

•	Be aware that these problems may be symptoms, indicating 
a need for larger ditches or more culverts.

•	Reduce erosion by seeding and mulching bare cut-and-fill 
slopes. 

•	Ditchline erosion may indicate a need for more or larger 
culverts or armoring with rock (see ditch gradients, page 
112).

Haul all excess material removed by maintenance operations 
to safe disposal sites and stabilize these sites to prevent 
erosion. Avoid sidecasting in locations that might become 
unstable or where erosion will carry materials into a stream.

Building and Maintaining Roads

Grader damage to inside ditch toe slopes exposes an easily 
erodible surface and is a source of sediment.

Slow, controlled grader operation is key to reducing culvert 
inlet and outlet damage. Reduce damage by keeping graders 
on the road running surface. Never sidecast gravel toward 
culvert inlets or outlets.

Roads receive heavy 
use during logging. 
Be aware of early 
signs of damage. 
Serious damage to 
road surfaces starts 
with excess water. 
Standing water is a 
sure sign of road-
drainage problems. 
Ruts indicate that 
road strength is 
deteriorating.

What about road grading?
•	The purpose is to maintain road surfaces – either crown, 

inslope or outslope (see page 111).

•	Grading maintains road surface cross-drain structures.

•	Grading corrects road surface damage resulting from 
vehicle traffic and freeze-thaw cycles that reduce drainage 
effectiveness.

•	Timely road grading and road use restrictions during wet 
periods can protect drainage on unimproved roads.

•	Grade road surfaces only as often as necessary to maintain 
a stable running surface and adequate surface drainage.
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Building and Maintaining Roads

WHAT THIS MEANS:

Waste oil is prohibited on forest roads. 
Other materials need to be applied so 
they do not enter or wash into streams, 
lakes and wetlands. 

In the northwest and 
southwest Oregon regions, 
maintain and repair 
active and inactive roads 
as needed to minimize damage 
to waters of the state. This may 
include maintenance and repair of 
all portions of the road prism during 
and after intense winter storms, 
as safety, weather, soil moisture 
and other considerations permit.

WHAT THIS MEANS:

Landowners are required to take 
whatever reasonable action is necessary 
to prevent material from entering waters 
of the state. Road repair includes 
replacing or adding culverts, sidecast 
pullback and removing of debris in the 
road.

Place material removed from 
ditches in a stable location.

WHAT THIS MEANS:

Soils and debris removed from ditches 
during grading and/or cleaning should 
be placed in a location that does not 
cause slope instability or where it will 
wash back into the ditch.

Remove berms on the edges of roads or provide 
effective drainage through berms, except for those 
berms intentionally designed to protect road fills.

What do you need to know about road drainage?
Whether old or new, forest roads need effective drainage 
to remain functional and avoid erosion and sedimentation 
problems. In addition to better maintenance, road drainage 
improvements may be needed on roads that show such 
problems.

Provide a drainage system using grade reversals, 
surface sloping, ditches, culverts and/or water 
bars as necessary to control and disperse 
surface water to minimize erosion of the road.

WHAT THIS MEANS:

Roadway surfaces are normally crowned or sloped to remove 
surface water. Other key features include road grade changes, 
adequate ditches and ditch relief culverts that control drainage 
and ensure water quality.

Most landowners, at least in western Oregon, prefer to use 
crowned roads with ditches and cross-drain culverts.

Outsloping is most suitable for low-service roads with a gentle 
grade (less than 7 percent) and where rutting is prevented by 
more frequent smoothing (grading) of the surface.

Provide effective cross drainage on all 
roads, including temporary roads.

WHAT THIS MEANS:

Even for temporary or inactive roads, drainage must be 
provided that gives the same level of water quality protection 
as required of active roads.

Drain uncompleted roads, which 
are subject to erosion.

WHAT THIS MEANS:

When work is stopped on road improvements or new 
construction and there is an erosion potential, cross drainage 
with culverts, water bars, dips or other means is required (see 
following pages for details).
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OUTSLOPE ROAD IS USED WHEN:

•	the road grade is gentle or flat  

(≤7 percent)

•	the ditch or cutslope is unstable

•	the surface can be kept smooth

•	a road is vacated

•	rutting can be controlled

•	road use is seasonal and traffic is light

INSLOPE ROAD IS USED WHEN:

•	the road grade is steep (>7 percent)

•	surface drainage is carried to a ditch or 
surface drain

•	an outslope causes fill erosion

•	an outslope is ineffective due to ruts

•	slippery or icy road conditions are 
prevalent

CROWN ROAD IS USED WHEN:

•	two traffic lanes are needed

•	there is a single lane on steep grade

•	regular maintenance of ditches, crown and 
cross drains is possible

•	slippery or icy road conditions are 
prevalent

•	the road grade is flat (crown fill)

Sloped from cutslope to 
outside road edge

Sloped from 
outside edge 
to ditch.

Sloped to both  
sides from  
centerline.

Original ground line

Original ground line

3-5%

Building and Maintaining Roads

3-5%

3-5%

3-5%

OUTSLOPE ROAD

INSLOPE ROADS

CROWN ROADS
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What you need to know about ditch grades: TOO STEEP OR NOT STEEP ENOUGH?

Eroded or down-
cut ditches are an 

indication of an 
inadequate number of 

ditch relief culverts.

Gentle grades

Steep grades

A ditch block, 
armored with rock 
and lower than 
the road shoulder, 
directs water into 
the culvert inlet.

Tilt the culvert 
3% from level 
and at least 2% 
greater than the 
ditch slope to 
help with self-
cleaning.

Protect the culvert 
inlet from being 
covered by road fill.

Skewing the culvert at least 30 
degrees from perpendicular to 
the road surface helps improve 
inlet efficiency.

Protect the outlet 
from being covered 
by road fill.

Be sure the 
culvert outlet 

extends 
beyond the 

road fill (see 
exception in 

photo).

Prevent 
erosion at the 
outlet with 
rock armor.

Culvert 
markers make 
inspection 
easier and 
reduce 
accidental 
damage 
from heavy 
equipment. 
Make  them 
permanent.

At least 30°

It may not always be possible to have 
the culvert extend beyond the fill. For 
steep fills, a half-round or flume should 
carry water beyond the fill.

Building and Maintaining Roads

What are ditch relief culverts?
•	They move water from the ditch on 

the uphill side of the road under the 
road, releasing it onto a stable area 
on the downhill side.

•	They prevent water from crossing 
the road surface and softening the 
roadbed.

Eighteen-inch-diameter culverts are 
recommended where soil and debris 
plugging is a concern.

Steep ditch gradients without adequate ditch 
relief culverts give water too much momentum 
and can scour and carry sediment and debris 
for great distances. Where the ditch levels off, 
debris settles and clogs ditches, with the runoff 
sometimes carrying sediment to streams. Some 
steep ditches are unavoidable. Control erosion 
with an adequate number of ditch relief culverts, 
armoring ditches with rock, and using a ditch block 
at the culvert inlet (see below).



	 ROADS AND STREAM CROSSINGS	 113

Table 6-1 
Water Bar Spacing (feet) Guidelines

Slope Erodible Soil  
(sand, ash, etc.)

More Stable 
Soil

2-5% 400 600

6-12% 200 300

13-18% 100 200

Over 19% 50 150

What are drain dips?
Gentle rolls in the road surface that are sloped to carry water to the 
outside, onto natural ground.

•	Their approach, depth and runout features provide drainage 
without being a driving hazard.

•	They can be used on ditched or unditched roads.

•	They are effective on roads with gentle grades.

•	They may be difficult to construct on steeper grades, where ditch 
relief culverts are preferred.

•	Some dimensions and locations may be difficult for log trucks to 
negotiate.

Minimum 8-12 inches deep

CUT SLOPE

Armored  
outlet

No skew

FILL SLOPE

Gradual return to 

road grade

Runout grade 
rises

Approach grade 

drops

Downhill 

road grade 

50-75 feet
35-50 feet The drain dip 

bottom is sloped 
to carry water 
from the inside to 
the outside of the 
road surface, onto 
natural ground.

What are water bars?
Small earth dams or humps built into the road surface, which divert 
road surface water to where it will not cause erosion.

•	They are used on inactive roads and skidtrails.

•	They are best constructed with mechanical equipment (better 
excavation and compaction), but can be built with a shovel.

•	Basic spacing guidelines use soil type and slope (see Table 6-1), 
but other local factors such as road dimensions, aspect (compass 
direction the hillside faces) and climate also should be considered.

8-12 inches deep

5 feet

Berm high enough 
to divert water to 
the outlet.

Keep outlet clear

Compacted soil

Water flow

12 inches tall

30° or more

Original road grade

Building and Maintaining Roads
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Stream and culvert

You are responsible for road drainage 
near streams.
Locate dips, water bars or cross 
drainage culverts above and 
away from stream crossings 
so that road drainage water 
is filtered before entering water.

WHAT THIS MEANS:

Install dips, water bars or cross-drain culverts 
above and away from stream crossings so 
road drainage water may be filtered through 
ground vegetation before entering the stream.

Drainage water should be directed onto 
undisturbed, vegetated soil.

Route ditch drainage through a filter of vegetation and undisturbed soil so 
sediment can be removed before water reaches the stream.

Ditch drainage should be directed into vegetation and 
undisturbed soil filter, and not allowed to continue flowing 
down the ditch and into the stream.

Cross streams at right angles to the main channel. Road grades 
that drop into the stream can increase sediment in the stream. 
Grades that dip very gently or not at all toward the stream 

Good location 
for a drain dip

Flow

Stream culvert

Ditch relief culvert

50-200 feet from stream 
crossing as measured 
along the road

deliver less sediment. Never allow road ditches or ditch relief 
culvert drainage to flow into a stream. Culvert drainage and 
road ditches should always be directed through a vegetation 
filter before reaching the stream. Be aware of the risk of causing 
slope failure on steep slopes if water is concentrated into very 
steep areas or old landslides where water hasn’t been flowing. 

Stream and culvert

Building and Maintaining Roads
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What about springs or seeps near roads?
Provide drainage when roads cross or expose springs, seeps 
or wet areas.

WHAT THIS MEANS:

•	This applies to all hillslope wet areas, regardless of whether 
they were known before construction.

•	Road fill should not be placed on top of springs. In areas 
with high groundwater, it may be necessary to use French 
drains in the ditch area, or use a free-draining fill.

•	Where cut slopes or road surfaces expose flowing water, 
roads must be graded and cross-drained to remove this 
water before ditch cutting occurs.

Clear channels and ditches of slash and 
other construction debris that can interfere 
with effective roadway drainage.

WHAT THIS MEANS:

Road work and use can generate debris that can impact 
both natural and constructed drainages. All floatable material 
should be removed from ditches for a minimum of at least 25 
feet above ditch relief culvert inlets.

What’s needed when a road is used during wet 
weather?
Traffic on forest roads during wet weather can generate fine 
sediment that, with surface runoff, may reach and pollute 
streams. Durable surfacing or other effective measures are 
needed to avoid these problems on roads used for log hauling 
during wet weather. In some situations, if such pollution 
occurs, operators are required to cease active road use.

WHAT THIS MEANS:

Wet weather is any period when rain or snowmelt normally 
occurs. In western Oregon this period typically extends from 
October through April. In eastern Oregon, this includes wet 
periods from both snowmelt and individual rainstorms.

Hay bales or small slash windrows can reduce stream 
sedimentation. They slow surface water and trap sediment.

Road surfacing can double the cost of a road. However, 
gravel roads can provide all-weather access, reduce road 
maintenance costs and protect water quality by covering the 
soil with a weather-resistant surface.

Wet-weather road use can be a source of water 
turbidity and fine sediment to streams from muddy 
runoff water. Turbidity refers to the very small, 
dissolved materials that remain suspended in water 
and prevent light from penetrating. High turbidity 
levels can cause stress in fish, affect fish feeding rates, 
impair their homing instincts and reduce growth rates. 
Sediment can smother fish eggs (redds) and affect 
aquatic insect life. 

Building and Maintaining Roads
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A durable surface such as rock is needed 
for wet weather use of road segments that 
drain to streams. Not just any rock will do 
– avoid round or weak rock. Instead, use 
hard, fractured rock with sharp corners, a 
mix of sizes and some fines (small pieces). 
Fractured rock packs, better and the fines 
help seal the surface from water, which make 
it resistant under heavy traffic. Sometimes 
adequate rock, called pit run, can be dug 
directly from quarries. In other cases, rock 
should be crushed, sized and mixed to 
provide the needed quality. Rock surfacing 
depth should be thick enough to prevent 
serious rutting.

It is best to use quality rock near stream 
crossings, because rock quality can affect 
water quality. Use of quality aggregate can 
reduce sediment and water turbidity during wet 
weather road use (see box on previous page). 

Durable rock surface on a log hauling 
road during heavy rain. Notice that the 
water in the ditch is clean.

What is durable surfacing?
Durable material resists deep 
rutting or the development of a 
layer of mud on the road surface.

It may be quarry aggregate or pit 
run rock (see page 115). It does 
not include crushed sandstone, 
decomposed granite or similar 
material. Durable rock has a small 
percentage of fines (very small 
pieces). Too many fines can wash 
into streams (see sidebar on Page 
115).

•	Rock is best applied in layers. 
A base layer of hard, 3-to-12 
inch angular rock with no fines 
provides for good drainage. A 
surface layer of hard, 3/4” and 
less angular rock with some fines 

WHAT’S THE GOAL?

Ensuring that the road surface is well-frozen or otherwise stable 
during use, and that it will drain properly during thaw periods. 
This helps protect both the road and water quality.

REASONS FOR SNOW PLOWING:

•	 It enhances deep-freezing of the road surface.

•	 It keeps water off the road during melt periods.

WHEN PLOWING SNOW, TAKE CARE WITH SNOW BERMS:

•	Provide breaks in snow berms to allow for road drainage.

•	Locate breaks above a vegetated filter area and away from 
streams.

•	Locate breaks away from steep fills, headwalls or landslide 
areas.

•	Near streams, plow a snow berm along the road edge to 
keep runoff from flowing directly the into stream.

BE PREPARED TO SUSPEND ROAD USE:

•	when thawing occurs and traffic damages the road surface

•	at the sign of surface rutting

•	when there is potential for road runoff to reach streams

Where Snow and Freezing Weather Occur

Snow berm breaks allow for drainage during snowmelt 
without damaging the road surface. They also serve as 
escape corridors for wildlife.

During snowmelt periods, water is directed through the 
snow berm break.

Building and Maintaining Roads
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Aggregate 
surface  
course

Native soil 
subgrade

Mud slurry

ROADWAY WITHOUT GEOTEXTILE

Mud slurry mixes with surface aggregate. Mud 
may pump up through the rock surface.

Aggregate 
surface rock 
remains solid

Geotextile 
barrier

Native soil 
subgradeFines

ROADWAY WITH GEOTEXTILE

Fines are stopped by geotextile.

to provide cohesion and stability. Rock must be thick enough 
to prevent pumping of mud up through the rock. Geotextiles 
can minimize pumping and reduce the need for a thick rock 
layer (see below).

•	Even durable surfacing may develop ruts that channel runoff 
and sediment, requiring grading or resurfacing.

Geotextiles are used to reinforce subgrades by spreading the 
load across a larger area. This reduces the chance of settling and 
failure. It also allows road construction across wet areas, reducing 
the need to remove unsuitable roadbed material.

Under what conditions must road use cease?
Operators must cease active road use where runoff from a 
deeply rutted or muddy surface causes a visible increase 
in turbidity of a Type F, SSBT or D stream. There is also 
cause for concern when such an increase in turbidity is seen 
in a Type N stream, as this could reflect inadequate road 
maintenance or eventually result in sediment reaching a Type 
F, SSBT or D stream.

What are geotextiles and what are their uses?
Geotextiles are synthetic, permeable fabrics used to reduce 
rutting, stabilize the ground and increase the load-carrying 
capacity of both paved and unpaved roads.

They are used to separate rock surfacing materials from 
subgrade soils while allowing for water passage.

Geotextiles can reduce the amount of rock surfacing needed 
and reduce overall road costs.

Geotextiles can keep weak or wet subgrade soils from moving into 
the road base rock layer, reducing its weight-carrying effectiveness.

Building and Maintaining Roads
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A tank trap must be deep enough 
and in a location where vehicles 
cannot go around. Warning signs 
for the trap should be displayed 
well in advance, preferably at a 
turnaround area.

It may be necessary to physically block road access. Gates provide temporary 
closure along with quick access if needed. To prevent vandalism, gates and other 
barriers must be well anchored.

Traffic control is an effective way to reduce road maintenance costs and provide 
protection of other forest resources. Traffic control can include full road closure, 
temporary or seasonal closure, or road restricted to only light use. Whichever 
traffic control option is selected, all require regular maintenance inspections.

Alternatives to gates include large berms or trenches, logs, stumps or large 
boulders. Never use a suspended cable to block a road, as it can be difficult to 
see and may seriously injure an unsuspecting visitor. Liability in such cases lies 
with the landowner, even if signs are displayed.

What about road closures?
Forest roads remain part of the landscape 
long after harvest, site preparation and 
reforestation are completed. If access is not 
needed after successful reforestation, roads 
may be closed temporarily or permanently, 
or vacated. A plan for road closure should 
always consider local wildlife suppression 
concerns.

Temporary road closure is easiest. 
Permanent closure, or vacating a road, 
involves specific actions described below.

Consider gates, barricades or signs to 
limit use of roads during wet periods. 
Such barriers also can be effective for 
reducing the chance of human-caused 
fires, vandalism and other illegal activities. 
Develop a plan for allowing timely access to 
emergency responders (e.g., ODF, sheriff).

How are temporary road  
closures used?
During wet periods, if road use is likely 
to damage the road drainage structures. 
Temporary closures also are useful when 
roads are not needed for extended periods.

Upon completion of an operation, ensure 
that drainage structures are fully functional. 
The road surface should be crowned, 
outsloped, insloped or water-barred. 
Remove berms from the outside edge 
where runoff is channeled.

How do you vacate a road?
Road vacating is the unbuilding or 
dismantling of a road to provide a stable, 
revegetated condition. Vacating a road 
is more than just blocking the road from 
traffic. It can solve costly road maintenance 
requirements, but it requires the most 
preparation.

Vacated roads must provide adequate 
drainage and stability without further 
maintenance, which requires measures 
such as traffic barriers, frequent cross 
ditches, and scarification and/or seeding  
of exposed soils. 

When vacating a road, removal 
of all stream crossing culverts 
and associated fill material 
is required. Non-drivable 
water bars (cross-ditches) 
should be installed to drain 
the road surface. Space water 
bars more closely, because 
with time they may fill with 
sediment.

Remove all steep sidecast 
fill. Place removed fill and 
debris away from streams and 
off steep slopes or old slide 
areas.

Restore all stream crossings 
to a stable, self-maintaining 
condition. This includes 
reseeding both the road 
surface and cut-and-fill slopes.
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Excavator dismantling the road corridor.Road segment before vacating.

Vacated road segment with large wood 
in place before reseeding the surface 
with grass.

When should vacating a road be 
considered?
Long-term needs for access should be 
carefully considered before vacating a 
road, because the costs of reconstruction 
can be substantial. However, it may be 
desirable to vacate a road:

•	when the road no longer serves a 
useful purpose

•	when there’s a need to eliminate or 
discourage access

•	when you need to reduce erosion and 
sedimentation from a poorly located 
road

•	when you need to correct unstable 
road cuts and fills

Where is road vacating used?
It may be necessary to vacate only some 
road segments, such as recontouring 
a road junction and its initial stretch of 
road. Other segments may be stable and 
can be revegetated as is.

To vacate a forest road, 
landowners shall effectively 
block the road to prevent 
continued use by vehicle 
traffic and shall take all reasonable 
actions to leave the road in a 
condition where road-related damage 
to waters of the state is unlikely.

What this means:
In addition to preventing traffic, culverts 
that might carry flow (including all 
stream crossing culverts) should be 
removed and unstable sidecast should 
be pulled back.

Reasonable actions to vacate a forest 
road may include:

•	removal of stream crossing fills

•	pullback of fills on steep slopes

•	frequent cross ditching

•	vegetative stabilization

What about rock pits and quarries?
For other information sources, see the 
Appendix, pages 197-198.

Do you need help?
A consulting forester, road 
engineer or geotechnical specialist 
could help with a difficult or 
complex situation. Getting such 
help could avoid not only a 
violation, but also damage to your 
property and road investments.

Development, use and abandonment 
of rock pits or quarries located 
on forestland and used for forest 
management shall be conducted 
using practices which maintain stable 
slopes and protect water quality. Rock 
pits for non-forest management uses 
are regulated by the Department of 
Geology and Mineral Industries.

Don’t locate quarry sites in channels.

When using rock pits or quarries, 
prevent overburden, solid wastes, 

or petroleum products from 
entering waters of the state.

Stabilize banks, headwalls, and other 
surfaces of quarries and rock pits to 
prevent surface  erosion or landslides.

When a quarry or rock pit is inactive 
or vacated, stabilize banks, headwalls, 
and other surfaces and remove 
from the forest all petroleum-related 
waste material associated with the 
operation and dispose of all other 
debris so that those materials do 
not enter waters of the state.
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You want to build or reconstruct a forest road.  
What do you need to know?

ACCEPTABLE OPTION, if no other alternative. Road built up on 
the 45 percent sideslopes. This option might be more difficult 
to build, but it is better.

UNACCEPTABLE OPTION. Roads built or reconstructed next 
to a stream channel with multiple crossings are not allowed. 
Note: Many older roads and highways are in such locations.

BEST OPTION. Build road on ridge top and plan for cable 
harvesting.

What else do you need to know about road location?
Locate roads where you can minimize the risk of materials entering 
water and where you can minimize disturbance to channels, lakes, 
wetlands and floodplains.

Avoid locating roads on steep slopes, slide areas or high landslide 
hazard locations (page 52) and in wetlands, RMAs, channels or 
floodplains if alternatives exist. Minimize the number of stream 
crossings.

Reduce the duplication of roads by making use of existing roads 
where practical. Investigate agreements to use or tie into roads on 
adjacent ownerships before constructing new roads.

WHAT THIS MEANS:

Your road location is very important. Roads should be avoided 
in certain locations. Reduce the amount of road in the following 
locations to the maximum extent possible:

•	RMAs

•	parallel and next to a stream of any size

•	on a high landslide hazard location, especially when rock is 
fractured

•	on steep, granitic slopes or other high gully hazard areas

•	across the toe of old landslide deposits

In a few locations roads cannot be constructed without causing 
significant impacts to streams and water quality. One example is a 

road constructed in the bottom of a very narrow canyon. This 
cannot be done without filling in part of the stream channel. 
Another example is some slopes that are too unstable for 
safe road construction. Road construction in these and other 
critical locations is not allowed.

When do you need a written plan before 
starting road construction?
A written plan is needed for road construction 
that involves:

•	a risk of material entering water from direct 
placement, rolling, falling, blasting, landslide or 
debris flows

•	conducting machine activity in Type F, SSBT or 
D streams, lakes or significant wetlands

•	operations in an RMA

•	a stream crossing with a fill more than 15 feet 
deep

•	placement of logs or boulders in a channel for 
stream enhancement

•	a high landslide hazard location (see page 52)
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Table 6-2 General Guidelines for Road Widths

Road Use Maximum Width Preferred Width

Minor spur & temporary 18 feet 12 feet

Collector road 22 feet 16 feet

Mainline haul road 30 feet 24 feet

What about road construction on steep slopes?
Rapidly moving landslides can be triggered when road 
fill or sidecast material is pushed or placed onto steep 
slopes below the road. Movement may occur with the 
next major storm or it may not occur for decades. For this 
reason, always end-haul excavated material if there is a 
risk of a landslide reaching a stream, a home or a paved 
public road (see illustrations, page 53).

Design and construct roads to limit 
the alteration of natural slopes and 
drainage patterns to those that will safely 
accommodate the anticipated use of the 
road and will protect waters of the state.

WHAT THIS MEANS:

If the road you want to build is on gentle terrain and away 
from streams, the design and reconnaissance is less 
detailed. But if the road you want to build is on steep 
slopes or crosses Type F or SSBT streams, the design is 
more complicated. You’ve got to know:

•	how to minimize disturbing erodible slopes next to 
stream channels

•	how to avoid damage to side channels

•	how to allow for large flood flows without crossing 
structures washing out

•	how to pass juvenile trout and salmon upstream and 
downstream at crossings

•	how to allow fish access to side channels

•	how steep grades (more than 20 percent) can create 
drainage, traction and safety problems; assist vehicles 
may be needed

Do not concentrate road drainage water into 
headwalls or high landslide hazard locations.

WHAT THIS MEANS:

If possible, place cross drain culverts away from high 
landslide hazard locations. If this is not possible, use 
numerous cross drain culverts to handle runoff. 

Design roads no wider than necessary 
to accommodate anticipated use.

WHAT THIS MEANS

Narrow road widths reduce erosion, protect water quality 
and can reduce costs. Use the preferred width in Table 
6-2 when possible. To allow for two-way traffic, turnouts 
are required in narrow roads in strategic and stable 
locations. 

When constructing a full-bench road, the entire road surface 
is excavated in the hill. The excavated material is end-hauled, 
meaning the material is removed by truck to an area needing fill or 
to a stable disposal area.

Original Slope Grade

When constructing a full-bench road, the entire road surface is 
excavated into the hill. The excavated material is end-hauled, 
meaning the material is removed by truck to an area needing fill 
or to a stable disposal area.
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Always avoid mixing stumps and other vegetative 
debris into the road fill. Over time, it can lead to 
road slumping and failure.

A slash-filter 
windrow can 
prevent erosion  
from fill slopes.

Toe of fill slope

ROAD PRISM FILL

Cut-and-fill construction is common for gentle terrain. Soil 
is taken from cuts and pushed or “drifted” to where fill is 
needed to build up flat areas or cover culverts. Never let 
sidecast or waste material enter streams, and never place 
it on unstable areas where it might erode or slide.

Slash-filter windrows are compacted logging slash, 
installed along the base of fill slopes during road 
construction. Built by excavators, these 3-by-3 foot 
barriers are very effective at slowing surface runoff and 
keeping sediment from entering streams.

Use variable grades and alignments to avoid less suitable 
terrain so that the road prism (its cross section) is the 
least disturbing to protected resources, avoids steep 
sidehill areas, wet areas and potentially unstable areas 
as safe, effective vehicle use requirements allow.

End-haul excess material from steep slopes 
or high landslide hazard locations. 

WHAT THIS MEANS:

Roads built with sidecast construction across steep slopes 
can trigger landslides. If there is a risk of a landslide 
reaching a stream, home or paved public road, the road 
must be full-bench constructed and excavated material 
must be end-hauled.

Design cut-and-fill slopes to 
minimize the risk of landslides.

WHAT THIS MEANS: 

Select slope angles that are unlikely to result in landslides. Consult 
a geotechnical specialist for roads needed in high landslide hazard 
locations.

Stabilize road fills as needed to prevent fill failure and later damage 
to waters of the state-using compaction, buttressing, subsurface 
drainage, rock facing or other means.

How do you dispose of road waste materials?
During road construction, don’t put debris, sidecast, waste and 
other excess materials in locations where they may enter waters of 
the state during or after construction.

WHAT THIS MEANS:

Never place end-haul material, clearing and grubbing debris, or 
other soil or rock where it could cause slope instability or be eroded 
by a flood.

Select stable areas for disposal of end-haul materials. Prevent 
overloading areas, which may become unstable from additional 
material loading.

WHAT THIS MEANS:

You must submit a written plan for waste disposal areas, which have 
a risk of slope failure and also a risk of material from that failure 
entering water.

The weight of waste fill can trigger landslides, even when placed 
on a gentle sloping bench. Before placing waste on a midslope 
bench, or a slope steeper than 50 percent, consult a geotechnical 
specialist. Be cautious using midslope areas that already contain 
waste. Additional waste can lead to a landslide.

Stabilize exposed material that may be unstable 
or erodible by seeding, mulching, riprapping, 
leaving light slashing, pull-back or other means.
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You want to build or improve a stream crossing. What do you 
need to know?

Forest roads that cross or come close to water can affect:

•	water quality

•	aquatic habitats

•	fish migration

•	stream and wetland characteristics

•	riparian habitats

Stream crossing structures include culverts (both closed and bottomless arch), bridges and fords. Each is 
designed to allow water to pass the structure without causing erosion and provide a safe vehicle crossing. 

Some crossings require a written plan for review by ODF. On Type F and SSBT streams, structure designs 
must allow juvenile and adult fish to migrate upstream and downstream.

What does the choice of stream crossing depend on?
STREAM SIZE: Bridges are best for streams more than 10 feet wide and those with 
high gradients.

WHETHER IT’S A TYPE F OR SSBT STREAM: Bottomless arch culverts and bridges 
protect the natural  streambed with less impact on fish.

CONSTRUCTION AND MAINTENANCE COSTS: Structures ranked in order of 
increasing cost are: 

•	 ford

•	round culvert

•	squash culvert 

•	bottomless arch culvert

•	bridge

FUTURE YEARS OF USE: Culverts provide year-round access with a rock surface. 
However, a ford used once in the length of a forest rotation has less impact than a 
permanent stream crossing.

SOIL FOUNDATION CONDITIONS: Bedrock crossings may require bottomless arch 
culverts, bridges or fords.

AVAILABLE EQUIPMENT AND MATERIALS: Culvert installation can include the use 
of a dozer, backhoe or excavator, portable compactor, bedding gravel, armoring 
material, culvert outlet downspout and sediment filter. 

Bridges sometimes require cranes, concrete truck access for abutments, piledrivers, 
and high-service-level roads for steel or pre-stressed concrete delivery.

Fords require armoring of approaches and stream bottom, and possibly geotextile 
and excavation equipment.
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OTHER REQUIREMENTS: Some crossings, 
especially bridges, require qualified engineers. 
Hydrologic and fisheries needs may require 
additional consultation. Written plans and review 
by ODF may be needed.

Are written plans needed for road 
building projects across a stream or 
wetland, or near a lake?
Yes. Written plans must be submitted to ODF 
before:

•	any road construction where there is a risk of 
material entering a stream, lake or wetland 

•	road construction or reconstruction in any RMA

•	conducting machine activity in Type F, SSBT or 
D streams, lakes or significant wetlands

•	 installing a stream crossing with a fill more than 
15 feet deep

•	placing logs or boulders in stream channels for 
stream enhancement

What do you need to know about stream 
crossings?
•	They must be designed to handle 50-year peak 

flows.

•	Crossing structures (e.g., culverts) must be 
passable by adult and juvenile fish for Type F 
and SSBT streams.

•	Fish must be able to access side channels.

•	The channel, any side channels and the 
floodplain must be protected.

•	There are restrictions on the sizes of stream 
crossing fills.

•	What is involved when locating a road 
near waters of the state?

•	Minimize the total area disturbed by road fill.

•	Minimize the excavation of stream-adjacent side 
slopes.

•	Minimize the risk of materials entering water.

•	Minimize disturbance to channels, lakes, 
wetlands and floodplains.

•	Avoid locating roads in wetlands, RMAs or 
floodplains if alternatives exist.

•	Minimize the number of stream crossings.

Install drainage structures 
on flowing streams as 
soon as feasible.

WHAT THIS MEANS:

Install structures quickly and keep equipment 
out of the stream, except the minimum 
necessary to build the road.

Avoid locating stream crossings in steep narrow canyons. If there 
is no alternative, a written plan must be submitted to ODF. Roads 
in these locations normally are not allowed unless there is no 
other way to manage the land.

Installing Stream Crossings
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The culvert bed must conform with the natural streambed. The 
bed should be either rock-free soil or gravel. Bedding should 
provide even distribution of the load across the length of the 
pipe. All stream crossings on Type F or SSBT streams must be 
designed to provide fish passage. (See Page 131).

Basic stream culvert installation from start to finish.

Tamping fill material throughout the entire backfill process 
is important. The base and sidewall material should be 
compacted first. This reduces any chance of water seepage 
into the fill. 

Construction of culvert stream crossings has the greatest 
potential to cause immediate sediment pollution. Installing 
culverts is more than just placing a pipe in a stream. Complete 
the work promptly, at a time when the least damage will occur. 
A portable pump can be used to carry stream water around the 
construction site. The channel foundation and trench walls must 
be free of logs, stumps, limbs or rocks that could damage the 
pipe.

1

4

2

Secure each end of the culvert with backfill. Pour backfill 
material on top of the pipe. This allows finer soil particles to 
flow around and under the culvert sides. Larger particles roll 
to the outside. Fine soil particles, close to the culvert, compact 
more easily. Once the ends are secured by backfill, the center 
of the culvert is covered.

3
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What are other best management practices for stream culvert 
installation?

•	 Install during low flows.

•	Excavate the culvert bed as quickly as possible.

•	Use a temporary dam, or pump stream water around 
installation, if the culvert bed is silt or clay material.

•	Use clean gravel for the culvert bed when needed.

•	Backfill around the culvert with native soil or gravel.

•	Compact the backfill.

•	Cover the fill with a gravel surface.

•	Seed and mulch the area.

Armor the culvert inlet and outlet. Rocks, logs or grass seeding 
can be used to protect these locations against erosion. Check 
the area upstream and downstream from the culvert. Clear the 
upstream area of woody debris that might plug the culvert.

The road approach to the new culvert is the next phase of 
construction. Be sure that the culvert fill above the top of 
the pipe is at least 18 to 24 inches, to protect the pipe from 
damage by traffic.

Layers of fill are pushed into place and carefully compacted to 
build up and maintain a consistent road grade. The crossing 
should be rocked to minimize the risk of sediment washing off 
the road and into the stream. 

7

5 6
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What are the different kinds of culverts, and how are 
they used?
Three styles of pipes, described below, are among the most 
common stream crossing culverts.

The style of pipe used is based on what will provide fish passage 
and handle peak flow.

1. Round Culverts
Round culverts are 
available in metal, plastic 
and concrete (metal 
and plastic are most 
common). They are used 
for small streams.

•	Galvanized metal 
culverts, sometimes 
called CMPs 
(corrugated metal 
pipes), are most 
common. 

•	Plastic culverts, 
sometimes called 
CPPs (corrugated 
polyethylene pipes), are 
a popular alternative.

ADVANTAGES OF CMPS

•	more crush-resistant

•	fire-resistant

•	more easily backfilled with a variety of backfill materials

•	available in different lengths and shapes

•	easily transported, one inside the other

DISADVANTAGES OF CMPS

•	heavy, larger sizes require mechanical placement

•	difficult to cut without cutting torch or power saw

ADVANTAGES OF CPPS

•	 light weight, easier to transport and install

•	can be cut and joined with hand saw or chainsaw

•	flexibility favors its use as downspouts (see photo at right)

DISADVANTAGES OF CPPS

•	susceptible to melting in a forest fire

•	prone to failure if not properly backfilled and compacted

•	prone to puncture if coarse material is used for backfill

2. Arch (Squash) Culverts
•	Arch culverts are used for stream crossings with low 

road clearance.

•	Their larger bottom offers fish passage advantages.

•	They require less road fill.

•	They are more costly than round culverts.

3. Bottomless Arch Culverts 
   (Pictured On Page 131)

•	They are the most expensive culvert installation.

•	They require a concrete or rock foundation for support.

•	They leave the stream bottom undisturbed.

Round, galvanized corrugated metal 
pipe sunk into the streambed to allow 
for fish passage.

Arch culvert on a low clearance road, sunk into the 
streambed to allow for fish passage.

The flexibility of a plastic pipe makes it a popular 
alternative to a metal culvert.

Installing Stream Crossings
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Incorrect culvert alignment
Incorrect alignment of culvert with stream 
results in accumulation of floating debris 
and eventual inlet plugging (overhead 
views).

Correct culvert 
alignment

Common culvert installation problems Outlet is too narrow and 
set too high, causing 

water to undercut the 
road fill and  
streambed.

Inlet is too narrow, allowing 
water to erode  
the fill.

Culverts installed at greater than stream 
grade result in the outlet becoming 

buried, and flow is restricted.

Rock armored inlet

Rock armored 
outlet

Compacted culvert bed 

For an arch pipe, the culvert should be countersunk the greater of 20 
percent or 18 inches. A round culvert should be countersunk the greater of 
40 percent or 24 inches. This partial burial of the culvert into the streambed 
reduces water velocity in the culvert and allows gravel to deposit in the 
bottom. The effective width of the culvert should be equal to or exceed the 
width of the stream.

Stream culvert installation details
To provide for fish passage on Type F streams, one option is for culverts to be sunk into the streambed and embedded with 
streambed materials. This option is most appropriate for streams with up to an 8 percent gradient with deep valley fill. For streams 
with a gradient less than 2.5 percent, another option is a bare culvert placed at a zero grade (less than 0.5 percent) and sunk into 
the streambed a minimum of 6 inches.

Minimize fill material by restricting the width and height of the fill to only that needed for safe 
vehicle use and provide adequate cover above culverts and other drainage structures

Never use a stream 
crossing to dispose of 

excess material. This road 
surface is wider than 

necessary and there’s the 
risk of excess material 

entering the stream.

The slope of the fill slopes should be a 
maximum of 1½ :1. Soils unstable at such an 
angle (e.g., clays) should not be used.

18 feet 
maximum

Culvert bed should be free of large rock.

 Existing ground

Tamp backfill material at regular intervals. Base 
and sidewall fill material should be compacted 
from finer soil particles. Fill height should 
extend at least 18 to 24 inches above the top 
of the culvert to protect the pipe from damage 
by traffic.

Road surface two feet or greater

Installing Stream Crossings
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Culvert alignment is critical for proper 
culvert function. Culverts set at an angle 
to the channel can cause bank erosion. 
Skewed culverts can develop debris 
problems. Culvert alignment must fit the 
natural stream channel.
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When crossing streams at right angles and where it is not necessary to place a 
curve in the road, the width of the fill at the top should not exceed 18 feet.How should you excavate side slopes 

near stream crossings?
Minimize excavation of side 
slopes near the channel.

WHAT THIS MEANS:
(See illustration at right)

Use the minimum possible curve radius; 
about 50 feet for log trucks. This may make 
it difficult for any future lowboy traffic, which 
might require more gradual curves. Instead, 
plan that future logging equipment may have 
to drive to the site and not be delivered by 
lowboy.

What are the requirements for fills 
more than 15 feet deep?
Deep fills present risks if they fail and fill 
material is carried downstream. Written plans 
are required by ODF for fills more than 15 
feet deep. The design of these fills must 
minimize surface erosion, embankment failure 
and downstream movement of fill material.

How do you prevent erosion of 
stream crossing fills?
Prevent erosion of the 
fill and channel.

When stream crossing fills erode, it’s likely 
the eroded material will enter the stream.

Seed and mulch fill slopes with appropriate 
species if germination will be successful prior 
to the wet season.

If not, use a non-erodible cover material such 
as clean gravel or riprap.

How do you avoid erosion of the 
stream channel below the culvert?
Install culverts that are equal to or greater 
than the width of the stream. This will 
prevent water from increasing in speed as it 
moves through the culvert and protect the 
channel below the culvert from erosion.

This rather 
than road here

Minimize curve radius

Seeded fill slope

Use gravel cover on fill slope if seeding may not be effective.

Where is fill depth measured? From the road running surface to the stream 
bottom at the downstream side.

Equipment width 
plus 4 feet

Equipment width

 15 feet

If possible, locate the road on side slopes of up to 50 percent rather than near the 
channel.

Installing Stream Crossings
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What about equipment 
restrictions?
Prior approval of ODF is 
required for machine activity 
in Type F, SSBT or D streams, 
lakes and significant wetlands.

Keep streambed machine activity to an 
absolute minimum.

Acceptable machine activity includes 
crossing the stream as necessary to 
construct the crossing. This activity is 
restricted to low flow levels. 

Clear water and stable flows are 
indicators of low flow levels.

Do not divert water from 
channels except when 
necessary to construct 
stream crossings.

WHAT THIS MEANS:

Minimize stream channel disturbance 
and impact on aquatic life. However, 
sometimes it’s helpful to temporarily 
divert stream water while constructing 
a stream crossing. Prior approval is 
needed.

What about flow requirements 
for stream crossings?
Stream crossings must handle heavy 
storm flows and also allow for fish 
passage. Design and construct culverts, 
bridges and fords to:

•	pass a peak flow of at least a 50-year 
return interval; select a size adequate 
to preclude ponding of water higher 
than the top of the culvert

•	allow migration for adult and juvenile 
fish upstream and downstream during 
conditions when fish movement in 
that stream normally occurs

WHAT THIS MEANS:

Design all stream crossing structures 
to pass the 50-year peak flow without 
washing out (see the Appendix, page 
192).

Planning for a stream 
crossing must include 
flood calculations. 
When overlooked, the 
potential for water-
quality damage is 
enormous. The costs 
of this plugged culvert 
road washout repair 
will far exceed the 
costs of a properly 
planned installation.

Armored overflow 
depression

For Type F and SSBT streams, design 
all stream crossing structures to pass 
juvenile and adult fish upstream and 
downstream.

These requirements are for: 

•	all new road construction and 
reconstruction

•	reconstruction of any partial or 
complete stream crossing washout

•	replacement of any crossing structure

An exception to the 50-year peak flow 
requirement is allowed to reduce the 
height of fills where roads cross wide 
flood plains. The exception is allowed if 
all of these apply:

•	The stream crossing includes a wide 
flood plain.

•	The stream crossing structure matches 
the size of the active channel and is 
covered by the minimum fill necessary 
to protect the structure.

This vented ford is a cross between a ford and a culvert crossing. Water passes 
through the culvert during normal flows, but the structure can accommodate peak 
flows across a ford section during large storms. 

•	Except for culvert cover, soil fill is not 
placed in the flood plain.

•	The downstream edge of all fill is 
armored with rock of sufficient size 
and depth to protect the fill from 
eroding when a flood flow occurs.

WHAT THIS MEANS:

The intent is to reduce filling in channels 
and flood plains where there is a risk of 
major washouts.

Use this design when the flood plain at 
the crossing is many times the width of 
the active channel.

HERE’S AN EXAMPLE.

If a road is located in a wide flood 
plain, a very deep and wide fill may 
be needed for a new or replacement 
culvert that can handle a 50-year flow. 
To avoid the risks of such large fills, 
there is an option to use a smaller (or 
the existing) pipe with construction of 
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Fish may not be able to swim fast 
enough to overcome culvert water 
velocity that develops in narrow 
culverts that are less than the width 
of the stream. Rule of thumb: water 
moving through a bare culvert that 
is turbulent (uneven water surface 
or whitewater) is probably a fish 
passage barrier.

Water may be too shallow for fish to 
swim. This can be a problem created by 
bare pipes. Shallow water leaves fish 
only partially submerged and unable to 
get maximum thrust from tail and body 
movements.

There’s no pool below the inlet 
for fish to rest in or jump from.

Hanging culverts can be too 
high to jump.

Ensure fish movement is not impeded.

Bottomless 
arches leave the 
streambed intact, 
making it easier 
for fish to pass. 
Natural streambed 
roughness creates 
pockets of low water 
velocity where fish 
can move  more 
easily. Footing 
should be secured to 
bedrock to prevent 
the structure from 
failing.

an armored depression that can handle 
storm flows (see illustration below).

What about culverts and fish?
Fish move both upstream and downstream 
during different seasons to spawn, search 
for favorable water temperatures and 
find refuge or food during aquatic insect 
hatches. On Type F and SSBT streams, 
new stream crossings or any that are 
reconstructed or replaced must provide 
for upstream and downstream passage of 
both adult and juvenile fish.

If a culvert is used on a Type F or SSBT 
stream, you may be challenged to provide 
for adequate fish passage, especially 
upstream against fast-flowing waters. How 
the local stream features interact with pipe 
design, and placement must be carefully 
considered.

How can you make it easier for 
fish?
•	Don’t force fish to jump to enter a culvert.

•	Keep culvert openings free of debris.

•	Minimize culvert lengths.

•	Locate culverts on a straight part of the 
stream.

•	Set culverts below stream grade 
so streambed gravels can naturally 
accumulate in the culvert (note: A 
larger pipe size may be needed to 
accommodate a 50-year flow).

What’s best for fish passage?
Each situation is unique but this is a 
general ranking of methods:

•	re-route road (avoid/remove stream 
crossing)

•	channel-spanning structure (long and 
short-span bridges; bottomless arches)

•	fords (note: These are only suitable for 
low-traffic roads)

•	streambed simulation (sunk and 
embedded culverts)

•	bare culvert placed at a zero grade 
(culvert at <0.5 percent gradient and 
sunk for backwatering)

•	hydraulic design (weir and baffle culvert 
designs)

Installing Stream Crossings
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WHAT THIS MEANS: 

All road projects involving construction or reconstruction work should 
address local needs for water flow and fish passage. Such projects 
include:

•	minor road relocation

•	replacement of stream crossing structures

•	any road widening

•	clearing of a road closed by trees growing on the surface

•	opening of any old road

What about crossing structures on side channels?
Young fish find protection in wetlands and side channels during high 
flows. Culverts or bridges, added to old roads, can reconnect these 
fish habitats.

In some cases relocating the road can be a more effective way to 
reconnect these fish habitats (see illustration at right). This can reduce 
the number of stream crossings needed to maintain road access.

What about fords?
A ford is a stream crossing option for low-service-level roads that are 
private, gated and have infrequent use. Access control is important 
to avoid damage to the ford approaches when they are vulnerable to 
damage and erosion. Fords seldom have year-round access.

Unimproved fords, except those on solid rock, are generally 
inadequate for truck traffic. Traffic breaks down stream gravels and 
mud is brought into the channel from vehicle tires.

Requirements depend on how much use the ford receives.

Where should a ford be located?
A bedrock stream bottom is ideal for a ford location. Otherwise, the 
bottom should be armored with suitable rock.

The size and shape of existing in-stream rock can guide the minimum 
size of armor rock required to resist downstream movement. It should 
be bigger than the common size in the stream bottom. Angular rock 
is preferred, because it resists movement by interlocking. Do not 
restrict fish passage.

Gently sloping, stable streambank approaches are preferred. 
Approaches should be rocked to minimize erosion when driving in 
and out of the ford. Where practical, approaches should be at right 
angles to the stream. Approaches should dip into and out of the 
stream, creating a concave shape that ensures the stream cannot be 
diverted out of its natural channel and down the road.

Rock ford  
approaches  
with clean  
aggregate

Vegetation 
filter

Where there is light road use, fords with rocked 
approaches can be good alternatives to culverts. Well-
designed and located fords can greatly reduce the 
amount of material at risk of erosion and delivery to 
streams during high flows.

In this example, a minor relocation of the road prism 
resulted in only one culvert reinstalled for road access. 
This reduces maintenance and allows the side channel 
below the new crossing to be restored to a more natural 
condition.

Early road construction techniques often filled side 
channels, contributing to the failure of main channel 
culverts during high water.

Installing Stream Crossings

Install water crossing structures where needed to maintain the flow of water and passage 
of adult and juvenile fish between side channels or wetlands and the main channel.
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What about bridges and bottomless arches?
These structures are the stream crossing of choice. They require carefully constructed 
abutments to avoid erosion and stream damage during high flows.

Avoid mid-span piers if possible. Not only are they costly, they often cause channel 
scour and are difficult to stabilize.

Use riprap to protect abutment fills from erosion.

Keep road drainage under control. Even with grass 
cover, runoff and sediment have flowed around this 
abutment and drained directly into the stream. 

Bridges are best for large streams and those plagued with 
floatable debris problems. Bridges and bottomless arch culverts 
have the least impact on fish when installed properly.

Are there tips for new permanent bridges?
•	Bridges should be sized to accommodate stream channel width and flood risk.

•	Bridges and bridge approaches should be constructed to minimize soil or other 
material from reaching the stream.

•	Whenever possible, existing vegetation and organic material should be retained 
around stream crossings to control erosion. Exposed soil should be covered with 
slash or other protective material.

•	Abutments and wingwalls should prevent material from spilling into the stream.

Consider simple bridges for small Type F and SSBT streams. They can be similar or 
lower in cost compared to large, complex culvert installations.

What are the advantages of temporary portable bridges?
•	handy for stream crossings on temporary low-standard roads

•	useful when short-term access to forestland is cut off by a stream

•	quick, economical and can be installed with minimal impact

•	can be re-used in different locations as needed

•	can restore crossings to their original condition 

For other information sources, see the Appendix, pages 197-198.

Installing Stream Crossings
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When harvest was 
completed, the 
temporary bridge was 
removed.

A portable bridge 
provides access across 
streams less than 
10 feet wide with 
minimal disturbance to 
streambanks or bed. 
Select locations with 
firm soil banks, level 
grade and minimal 
vegetation clearing. 

Along with its 
portability, this bridge 
is strong enough for all 
harvesting activities.

This 20-foot portable 
bridge was hauled into 
place on a flatbed truck, 
and set into place in 
one day. The bridge 
cribbing is 10-foot 
timbers laid on the 
ground four feet from 
the bank.

A small tractor built the 
road approaches to the 
bridge. Over a three-
week period, the bridge 
carried approximately 
25 truckloads of logs.

Installing Stream Crossings
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Additional requirements may affect some forest operations
This manual was designed to be relatively comprehensive, but operations on forestlands can involve such a 
wide range of activities that some situations can have other legal requirements and responsible agencies. Here 
are three examples:

Pond Construction
Unless one already exists, landowners often are interested in developing a pond on their 
forest property for both practical uses and amenity values. On forest land, a pond can 
attract unique aquatic and wildlife species, and it can provide a valuable water source if a 
wildfire occurs.

Constructing a pond requires a permit application and approval from the Oregon Water 
Resources Dept. (WRD). There is a base permit application fee and an additional fee that 
varies with the planned size of the pond. Be aware that construction of large ponds (i.e., 
those with dams over 10 feet high and storage levels over 9.2 acre-feet) require approval 
of a more detailed and costly application that includes a design by a licensed engineer.

Pond development also requires good planning and coordination between the application 
process and construction work, due to the many details and time involved. Key steps and 
timing for the application and permitting process include:

•	 landowner submits application and pays base plus pond-size fees

•	WRD posts a public notice of the application within 60 days

•	after this posting, there is a 60-day public comment period

•	WRD issues permit decision within 180 days

Ponds are an attractive and often useful feature on forest land. Their construction requires 
an application and permit from the Oregon Water Resources Dept.

7 Other considerations
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Removal-Fill Permits
Some projects involve the removal or filling of large amounts of soil or rock in or near 
a water body, activities that fall outside the scope of Oregon’s Forest Practices Act and 
Rules (FPA). In such cases where the amounts involved are much greater than normally 
moved during forest road and stream crossing construction, the operation requires a 
removal-fill permit from the Oregon Dept. of State Lands (DSL).

More specifically, a removal-fill permit typically is needed for projects involving 50 
cubic yards or more of alteration of streambed, streambanks or wetlands. Moving such 
large quantities could be part of a major reservoir or irrigation project, or a unique 
construction situation (see photo below). Beyond forestland, projects located in key 
salmon habitat waterways or state scenic waterways require a DSL removal-fill permit 
for any level of alteration.

In reviewing a removal-fill permit application, DSL determines if the project is consistent 
with the protection, conservation and best uses of the water resources of the state. 
DSL also assesses whether or not the project would unreasonably interfere with 
navigation, fishing and public recreation. The following steps are part of this process: 

•	 landowner submits application and pays related fee

•	application processing and review can extend up to 120 days

•	 if acceptable, DSL issues approval of individual permit

Rock Pits and Quarries
Local development, use and 
abandonment of quarries or rock 
pits/storage areas for forestland 
management normally follow 
requirements under the Forest Practices 
Act and Rules. However, where quarry 
operations on forestlands involve large 
quantities of commercial products 
sold for non-forest uses off-property, 
Oregon’s mining regulations apply – 
these are administered by the Oregon 
Dept. of Geology and Mineral Industries 
(DOGAMI).

For normal forest management-related 
rock projects, forest practice rule 
requirements focus on maintaining 
stable slopes and protecting water 
quality. Operators shall not locate quarry 
sites in streams; they shall prevent 
overburden or waste from entering 
waters; and they shall stabilize banks 
and other quarry surfaces to prevent 
surface erosion/landslides. Quarries 
or rock pits that may impact resource 
sites that require special protection 
(e.g., sensitive bird nesting, roosting and 
watering sites) also are subject to all 
related forest practice rules.

Large, commercial rock quarry 
operations are subject to mining 
regulations and DOGAMI oversight. 
Such operations require a fee-based 
permit for mining activities that exceed 
one acre and/or 5,000 cubic yards 
of new disturbance in any 12-month 
period, unless the excavated material 
stays on the property. Under these 
fee-based permits issued by DOGAMI, 
reclamation also is required and a 
related security deposit must be made. 

For other information sources, see the 
Appendix, pages 197-198.Projects that move a lot of material in or near a stream channel or wetland, such as 

this stream crossing upgrade, may require a removal-fill permit from the Oregon 
Dept. of State Lands.

Additional Requirements
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Opportunities to enhance resources through  
voluntary measures

Oregon offers landowners a variety of voluntary opportunities to maintain or enhance the environment 
as forest operations are planned and conducted. The following review describes some of the available 
opportunities for landowners to protect or improve forest resources — encouraging unique and better ways 
for achieving environmental objectives, including going beyond the standards set in law or rule.

Plan for Alternate Practice
Oregon’s Forest Practices Act and Rules provide landowners and operators with an 
option to modify specific requirements in the law and rules, if comparable or better 
protection of forest resources can be achieved. This approach requires a “Plan for an 
Alternate Practice,” a document prepared by the landowner, operator or timber owner, 
submitted to ODF and describing the practices that differ from those specified in the 
applicable law or rule.

Landowners and operators who are considering alternate forest practices or methods 
should contact ODF early, as not only can staff provide helpful guidance, a written plan 
and formal approval are required before operations can begin. The written plan must 
describe in sufficient detail the alternate practice and how it would yield results equal or 
better than under the standard rule requirements. Once the written plan is approved by 
ODF, the alternate practice effectively becomes the rule, and all provisions of the written 
plan must be met. 

These are examples of some situations for which approval of alternate practices with 
protection standards or methods different than those specified in rule or statute may be 
granted:

•	management actions for reasons of forest health, public safety or safety hazards

•	specific practices that will improve soil, water quality, fish or wildlife habitat

•	to conduct needed management following a disaster, storm, pest or disease 
epidemic

•	when required forest practices would conflict with a resource site

•	to exceed the 120 acre clearcut size limit

•	to modify the reforestation requirements

•	to modify the retention requirements along streams, wetlands or lakes

•	to convert forestland to non-forest use

•	to conduct activities unique to a bona fide research project

•	to modify the requirements for special resource sites (threatened fish and wildlife, 
sensitive birds, significant wetlands, etc.)

•	to conduct any other specific practice that will result in less environmental damage 
than if the standard requirement were applied
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applicable forest practice requirements, 
including preparation of a written plan. 
Wood placement also must follow 
standards developed by ODF and the 
Oregon Dept. of Fish and Wildlife, 
currently found in the publication 
“A Guide to Placing Large Wood in 
Streams.”

With an approved wood placement 
project, landowners may also qualify for 
basal area “credit” toward the live-tree 
retention requirements in the stream 
RMA (see Chapters 1 and 2). This 

can allow for harvest of more timber 
from the RMA; i.e., use of the “Active 
Management Target” for basal area 
retention. The specific basal area credit 
amount given depends on both the 
stream size and the size and number of 
logs that are placed in the stream.

Other stream enhancement projects 
also may qualify for basal area 
credit toward the RMA tree retention 
requirements. Such projects include 
creation of backwater alcoves, riparian 
grazing control measures (e.g., fencing) 
and placement of other habitat structure 
(e.g., boulders, rootwads) in stream 
channels. A written plan is required, 
and the basal area credit granted is 
negotiated between the agencies and 
the landowner/operator.

For both wood placement and other 
stream enhancement projects, it may be 
possible to apply the associated basal 
area credit to an RMA location some 
distance away from the project or at 
a later date, as long as resources are 
adequately protected.

Placing large wood and other 
stream habitat enhancement
Many fish-bearing (Type F or SSBT) 
streams in Oregon can be improved 
with more large wood structure and 
other key features that enhance 
spawning and rearing habitat for fish. 
Landowners are generally encouraged 
to make such improvements, and the 
forest practice rules provide further 
incentive by allowing somewhat greater 
timber harvest in nearby riparian 
management areas in exchange for 
stream enhancement projects that meet 
certain conditions.

The purpose of placing large wood in 
streams is to simulate additions from 
windthrow and other natural processes. 
The goal is to maintain and restore 
stream habitat with relatively stable 
features, although some reconfiguration 
of the wood is expected with changes 
in natural stream flow. Wood placement 
projects often are most efficient when 
combined with other forest operations, 
and such projects must meet all 

In the 1960s and ‘70s, many forest streams were cleared of woody 
debris with the mistaken idea that it was good for fish. The impacts of 
this practice persist, and carefully planned additions of large wood are 
desirable in many locations. 

Did you know?  
Oregon law gives landowners 
general protection from 
liability for injury or property 
damage that results from trees 
or large woody debris left to 
comply with forest practice 
requirements. This includes 
approved large wood placement 
for habitat enhancement, which 
could move downstream during 
flood flows.

Voluntary Enhancements
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Stewardship Agreements
Stewardship agreements provide a 
unique approach for landowners to 
meet and improve upon the basic 
regulatory requirements for fish and 
wildlife habitat and water quality 
protection. The stewardship agreement 
program promotes voluntary cooperative 
partnerships between forest landowners 
and ODF, with management flexibility, 
assistance and other incentives for 
participation. The program also provides 
a way to more efficiently implement 
the FPA, as an alternative to traditional 
forest operations enforcement. 

Landowners within the range of 
the northern spotted owl who wish 
to manage on long rotations or to 
create older forest conditions may 
be interested in seeking regulatory 
assurances under the northern 
spotted owl safe harbor program. This 
program is an optional component 
of a Stewardship Agreement. Ask 
your stewardship forester if you are 
interested. 

A stewardship agreement is based on a 
written plan for resource conservation, 
which describes how the landowner 
will manage the property with particular 
attention to specific concerns for fish 
and wildlife habitat and soil and water 
resources. Unlike forest practices 
notifications or related written plans 
for individual operations, the plan 
developed for a stewardship agreement 
takes a long-term and property-wide 
perspective. Landowner efforts such 
as participation in a forest certification 
program (e.g., American Tree Farm, 
Sustainable Forestry Initiative) or a 
habitat conservation plan can help 
qualify a landowner for a stewardship 
agreement.

In response to the landowner’s added 
commitment to resource protection, 
traditional requirements for planning, 

Participation in a forest 
certification program can 
help a landowner qualify for a 
stewardship agreement.

review, inspection and enforcement 
under the Oregon Forest Practices Act 
can be reduced. This benefit requires 
that the agreement include sufficient 
detail to address the general needs 
for operations notifications, written 
plans, 15-day waiting periods (except 
aerial chemical applications) and 
notices for water withdrawals or public 
subscriptions. Another benefit to the 
landowner is agency commitment to 
provide specific help or incentives, such 
as conservation program information, 
technical assistance and coordination 
with other agencies to resolve issues.

Before a stewardship agreement is 
approved, the process includes a 
public notice and 21-day period for 
comment on the proposed agreement. 
However, there also are provisions for 
protecting confidential information in 
the management plan. In addition, ODF 
access to the property is limited to 
reviews and audits that the landowner 
commits to in the agreement.

Afforestation Incentive
There are afforestation incentive rules, administered by ODF, 
that encourage landowners to convert parcels of idle, non-
forested land suitable for forest cover to commercial forest 
use. The incentive is a one-time exemption from most tree 
retention requirements under the Oregon Forest Practices 
Act, which applies to the entire first rotation following 
afforestation of a parcel. This single, specially exempted 
rotation can be of any length, determined by the landowner’s 
choice of when to harvest.

The trees exempted from most retention rules include those 
that are planted and also those naturally regenerated within 
10 years (before or after) of when the area is certified by 

Voluntary Enhancements

ODF as afforested. Harvest of these trees otherwise must 
follow all applicable forest practice requirements, and all trees 
within 20 feet of most streams also must be retained.

To qualify for the incentive, tracts must be at least 5 
contiguous acres and determined by ODF to have been 
idle or exclusively in non-forest uses, or in an understocked 
condition, since July 1, 1972. Other understocked forestland 
also may qualify for the incentive, if the stocking was reduced 
or limited by causes other than a forest operation after July 
1972. However, the afforestation incentive cannot be applied 
to any acre with 25 square feet or more of basal area.
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Assistance for Family Forest 
Landowners
About About 35 percent of the 
forestland in Oregon is privately 
owned, and nearly 5 million acres of 
that land is in individual “family forest” 
ownerships that are less than 5,000 
acres. Because of the valuable natural 
resources and broad benefits these 
lands provide, financial and technical 
assistance programs exist to support 
family forest landowners in managing 
these lands and resources for important 
forest benefits. Most programs have a 
resource conservation or enhancement 
emphasis, with fish and wildlife habitat 
or watershed benefits as a priority. 
However, some address concerns such 
as forest health, noxious weeds and 
underproductive forestlands.

In Oregon, one-on-one technical 
assistance, as well as some financial 
assistance, is available to family forest 
landowners through unique partnerships 
between state and federal agencies. 
Both Oregon Department of Forestry 
and the Oregon State University 
Extension Service can provide one-
on-one assistance. Locally, soil and 
water conservation districts, watershed 
councils, and other organizations 
may also offer programs for forest 
landowners. ODF works with the 
Natural Resources Conservation Service 
(NRCS), USDA Forest Service (USFS), 
and Farm Service Agency (FSA) to help 
make financial assistance available to 
qualified landowners. Through these 
programs landowners can receive 
payments for desired practices, 
project cost-sharing from 50 to 75 
percent, annual land rental payments, 
tax credits or partial to full land value 
compensation for easements. Contracts 
are required for some programs and 
multi-year commitments may be an 
option.

The following list provides brief 
descriptions of some programs available 

Oregon Plan for Salmon and Watersheds
The Oregon Plan for Salmon and Watersheds seeks to restore salmon 
runs, improve water quality and achieve healthy watersheds and strong 
communities throughout the state. Adopted in 1997 by the governor’s 
office with the support of the Legislature and broad-based interests, the 
plan focuses on voluntary contributions and cooperation among private 
landowners, government agencies and other groups and individuals. 
These efforts span the state and involve the forest, agriculture and 
business sectors in rural, suburban and urban communities.

On forest lands, habitat and watershed improvement projects fall into 
four general categories: improving road drainage and stream crossings; 
placing large wood in streams; restoring wetlands; and improving riparian 
vegetation. More specifically, forest landowners have cooperated in 
planning and implementing many types of projects, including:

•	assessing forest road condition to plan for improved drainage and fish 
passage

•	replacing old culverts with fish-passable pipes or bridges

•	placing logs in streams to create pools and hiding places for  
young fish

•	 improving forest road drainage and surfacing to reduce muddy runoff

•	 installing fencing and water sources to keep livestock out of streams 
and allow riparian vegetation to recover

Landowners can receive both technical and financial assistance for 
such for projects by participating in the Oregon Plan. Funding for 
this assistance comes from Oregon Lottery funds, federal funds, and 
proceeds from the sale of salmon license plates, with grant administration 
by the Oregon Watershed Enhancement Board (OWEB). Local watershed 
councils, soil and water conservation districts, OSU Extension offices, 
ODF and other agencies provide technical assistance and help 
landowners apply for financial support from OWEB and other sources.

An important aspect of the Oregon Plan is the annual collection and 
reporting of stream and watershed enhancement accomplishments. 
These records show that forest landowners have conducted a majority 
of the stream habitat restoration projects completed since 1997 under 
the Oregon Plan. Between 1997 and 2016, commercial private-forest 
landowners contributed more than $96 million in private funds toward 
watershed enhancement. Hundreds of stream crossing were improved 
by replacing or repairing culverts where fish passage was blocked or 
threatened.

Voluntary Enhancements
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to family forest landowners, as well as 
links to other helpful resources. Contact 
the local ODF Stewardship Forester to 
determine which programs are available 
for your property (www.oregon.gov/
ODF/Working/Pages/FindAForester.
aspx).

FOREST STEWARDSHIP PLANS

Landowners may be eligible for financial 
assistance with the development of a 
comprehensive stewardship plan for 
their forest. Stewardship plans help 
landowners focus their management 
goals and are an important step 
for participating in other cost share 
opportunities. For more information, visit 
www.oregonforestmanagementplanning.
org.

ENVIRONMENTAL QUALITY INCENTIVES 
PROGRAM (EQIP)

EQIP provides cost share to encourage 
management practices that conserve 
soil, water and related natural resources 
on working lands. Both forestry and 
agricultural landowners may qualify for 
EQIP funding.

Landowners may be able to receive technical and financial assistance for post-fire 
restoration.

BARK BEETLE MITIGATION 
FUNDS	

ODF has limited cost share available 
to assist landowners with forest 
management activities designed to 
prevent outbreaks and restore areas 
impacted by bark beetles.

CONSERVATION RESERVE 
ENHANCEMENT PROGRAM (CREP)

CREP encourages the protection of soil, 
water, fish and wildlife through plant 
establishment along streams.

FOREST HEALTH

The ODF Forest Health program helps 
maintain and improve the health of 
Oregon’s private and state-owned 
forests. In addition to technical 
assistance, funding may be available to 
assist landowners with the identification 
and control of invasive plant species.

REFORESTATION FOLLOWING 
NATURAL DISASTERS

Several programs, including the 
Emergency Forest Restoration Program 
(EFRP), provide financial assistance 
to help with reforestation following 
disasters such as wildfire.

Voluntary Enhancements
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CONSERVATION EASEMENTS

Several programs, including 
Forest Legacy and the Agricultural 
Conservation Easement Program, 
provide financial assistance to help 
conserve working lands. Such programs 
typically limit non-forestry or agricultural 
uses of the land while enhancing 
specific resources.

TAX CREDITS AND INCENTIVES

Landowners may be eligible for certain 
local property tax credits based on 
specific forest or wildlife management 
objectives.

URBAN AND COMMUNITY FORESTRY

ODF’s Urban and Community Forestry 
Program provides assistance to 
communities committed to their urban 
trees, or looking to improve and expand 
their urban forestry programs.

OTHER RESOURCES AND INFORMATION

Landowners may receive additional information about 
these assistance programs from:

•	ODF - www.oregon.gov/ODF

•	OSU Extension - extensionweb.forestry.oregonstate.edu

•	NRCS - www.nrcs.usda.gov/wps/portal/nrcs/site/or

•	FSA - www.fsa.usda.gov/state-offices/Oregon

•	USFS State & Private Forestry - www.fs.fed.us/spf

The Partnership for Forestry Education also hosts a 
website, KnowYourForest.org, which includes resources 
designed to assist family forest landowners with 
navigating forest management decisions and connect 
with other resources in their community.

Voluntary Enhancements
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What you should know about a written plan
It’s a document, submitted by a landowner or operator to the Oregon Department of Forestry. It’s more 
than the Notification of Operations – it describes specifically how an operation will meet the requirements 
of the Oregon Forest Practices Act and Rules. ODF must review it before the operation begins.

Statutory written plans are always required for 
operations:
•	within 100 feet of a Type F, SSBT or D stream, 

large lake or significant wetland (not an estuary)

•	within 300 feet of a significant wetland (an 
estuary)

•	within 300 feet of a sensitive wildlife site used 
by threatened or endangered species or other 
sensitive birds; written plans may be required 
for these places when the operations are farther 
away than 300 feet if they could conflict with site 
protection

Other written plans may be needed for other 
practices that require ODF review and, in some 
cases, formal approval. Some of these practices 
include:

•	operations on high landslide hazard locations

•	road construction with risk of material entering 
waters of the state

•	burning in a riparian management area

•	 locating a log landing in an RMA

•	road construction in an RMA

•	stream crossings with 15 feet or higher fills

•	temporary stream crossings with 8 feet or higher 
fills

•	placement of wood in Type F, SSBT or N streams

•	vegetation retention modification along Type F or 
SSBT streams

•	vegetation modification along Type D and N 
streams

•	 locating a yarding corridor in an RMA

•	activities that affect sensitive wildlife habitat

•	machine activity in stream channels

•	alternate practices

•	beaver dam removal

•	conversion of forestland to a non-forest use

8 Appendix
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See sample written plans, which 
include:
•	written plan for a sensitive wildlife site

•	written plan for a stream crossing

•	written plan for a harvest near a Type F or 
SSBT stream

•	written plan for a harvest near a significant 
wetland

Here’s a list of items needed in every 
written plan:
•	a legal description or reference to a 

Notification of Operation and number

•	a map showing the operation, the protected 
resource and section lines, access roads 
and other important landscape features

•	complete description of what’s going to be 
done

•	a description of the resource site you are 
protecting

•	a description of how you will do the 
planned activities to protect the resource 
site during the operation

Are there fill-in-the-blank forms for  
written plans?
Yes, they are available from ODF.

When can a written plan be waived?
•	A Statutory Written Plan may not be 

required if the operation activity will not 
directly affect the physical components of 
the RMA. For more information check with 
ODF or see Forest Practices Act Technical 
Note 10: Statutory Written Plans, at www.
oregon.gov/odf

Written Plans
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Why do you need to know the site class?
Site class is the basis for many specific requirements. It helps determine harvest type and reforestation 
stocking standards, and also the requirements for harvest unit leave trees, down wood and harvest size 
limitations.

How can you find the site class for your harvest unit or reforestation area?
•	Your ODF office can help you determine the site class of your harvest unit or reforestation area.

•	You can hire a consulting forester.

•	You can determine site class on your own. To do that, first determine “site index,” which can be converted 
to site class. Site index is a measure of the height (in feet) that forest trees will grow to at a specific age, 
usually 50 or 100 years. A higher site index value means that the forest is more productive and the trees 
will grow faster. Site index varies for different tree species, because each species has its own characteristic 
growth rate.

Table A-1 Site Classes for Oregon Forestlands

			   I, II, III (High) IV and V  
(Medium) VI (Low)

Annual forest growth 
(cubic feet of wood 
volume per acre per year)

120 plus 50-119 20-49

How to determine the site class for your harvest unit
What is site class?
Site class is a way to classify forests according to how well trees grow. Trees grow 
faster in locations with fertile soils and plenty of moisture – these areas have higher 
site classes. Trees grow more slowly in rocky soils and drier climates where the 
site class is lower. The Oregon Forest Practices Act and Rules use six forest site 
classes, ranging from I, the highest site class, down to VI, the lowest. Site classes are 
measures of how many cubic feet of wood an acre of forest can grow each year until 
it reaches maturity and starts to slow down. Table A-1 shows how site classes are 
grouped according to their wood production for the purposes of the requirements.
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Table A-5 Matching Site Index To Site Class

Site Class I, II, III (High) IV and V  (Medium) VI (Low)

Douglas-fir site index 	  
(100-year basis, westside) 124 or more 80-123 Contact ODF

Douglas-fir site index  
(50-year basis, westside) 92 or more 70-91 Contact ODF

Ponderosa pine site index 
(100-year basis) 109 or more 64-108 40-63

To determine age, use an increment borer to take a core sample from the tree at 
4.5 feet above the ground (breast height) and count the growth rings. Add five to 
10 years to the ring count to account for the number of years it took the tree to 
grow to breast height. This is the total age of the tree.

Here are two ways to find the site 
index for your property.
1.	Check the soil survey published by the 

Natural Resources Conservation Service 
for most Oregon counties. Locate your 
harvest unit on the soil survey map, 
find your soil type and note the site 
index for the primary tree species that 
grows in your area

OR

2.	Measure site index directly, following 
this process:

A.	Choose at least three trees, all the 
same species, that have grown with 
their crowns in the upper portion of 
the forest canopy.

B. For each tree, measure  
and record the age  
and height. Tree 1

Tree 2

Tree 3

Clinometer measuring tree height.

4.5 feet

100 feet

To determine height, use a 
clinometer or angle-measuring 
device. Measuring tree height 
is not difficult, but it takes 
instruction and practice to be 
accurate. See ”Other information 
sources below” for a publication 
on using an increment borer, 
clinometer and other forest 
measurement tools.

C. Use the table for your tree 
species to figure out the site 
index for each tree you measure. 
For example, let’s say you 
measured a Douglas-fir from a 
forest in western Oregon and 

found the tree was 70 years old 
and 110 feet tall. Table A-2 on 
page 147 shows that the 100-
year site index of the tree would 
be 130. That means that if the 
tree continues growing to age 
100, it is expected to grow to 
about 130 feet tall. Tables A-2, 
A-3 and A-4 allow you to find 
Douglas-fir site indexes (100- or 
50-year basis) and ponderosa 
pine site indexes (100-year basis). 

D. The next step is to take the 
site index figure from Tables 
A-2, A-3 or A-4 and plug it into 
Table A-5 (at left) to find out 
the corresponding site class. For 
example, the Douglas-fir tree that 
had a 100-year site index of 130 
is in the high category, which 
includes site classes I, II and III.

For other information sources, see 
pages 197-198.

Site Class
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Table A-2 Site Index for Douglas-fir, Western Oregon, 100-year Basis

Total age 
(years) Total height (feet)

20 21 24 26 29 31 34 37 39 42 44 47 49 52 54

30 37 41 46 50 55 60 64 69 74 78 83 88 92 96

40 48 54 60 66 72 78 84 90 96 102 108 114 120 126

50 56 63 70 77 84 91 98 105 112 119 125 132 139 146

60 63 70 78 86 93 101 109 117 124 132 140 148 156 163

70 68 77 85 94 102 110 119 127 135 144 152 161 170 178

80 73 82 91 100 109 118 127 136 145 154 163 172 181 190

90 77 86 96 105 115 125 134 144 153 163 172 182 192 201

100 80 90 100 110 120 130 140 150 160 170 180 190 200 210

Site index 80 90 100 110 120 130 140 150 160 170 180 190 200 210

Table A-3 Site Index for Douglas-fir, Western Oregon, 50-year Basis

Age (years, at 
DBH) Total height (feet)

10 16 18 20 22 24 27 29 32 34 37

20 30 35 40 44 49 54 59 63 68 73

30 42 49 56 63 70 76 83 90 97 103

40 53 61 69 78 86 95 103 112 120 129

50 60 70 80 90 100 110 120 130 140 150

Site index 60 70 80 90 100 110 120 130 140 150

Note: the first column is based on age at DBH (4.5 feet above ground), not total age of tree as in Tables A-2 and A-4. Do 
not add any years to the DBH age, unlike total age as noted on page 146.

Table A-4 Site Index for Ponderosa Pine, 100-year Basis

Total age 
(years) Total height (feet)

20 6 9 12 16 20 25 30 35 40 45 50 55 60

30 11 15 20 26 32 38 44 51 57 64 70 77 84

40 16 22 28 35 42 49 55 63 70 77 85 93 100

50 21 28 35 43 51 58 65 73 80 89 97 105 113

60 26 34 42 50 58 66 73 81 90 99 107 115 124

70 30 39 47 56 64 73 80 89 98 108 116 125 134

80 34 43 52 61 70 79 88 97 106 116 124 133 143

90 37 47 57 66 75 85 94 104 113 123 132 142 152

100 40 50 60 70 80 90 100 110 120 130 140 150 160

Site index 40 50 60 70 80 90 100 110 120 130 140 150 160

Site Class
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Common types of timber harvest systems
Cutting trees, moving logs to a landing and loading logs for transport to a mill are all part of a timber 
harvest system. It’s the way forest owners supply wood products that everyone uses. It also helps them 
effectively establish new forests. There are different timber harvest systems. Each one has advantages, 
which are described below. Modifications can make them even more versatile.

What are the harvest systems?
1.	conventional chainsaw and tractor/skidder harvest

2.	cable logging

3.	shovel logging

4.	cut-to-length harvesting

5.	whole-tree harvesting

6.	helicopter logging

The terrain of your harvest unit will influence your choice of a logging system. On gentle terrain, tree 
processors and forwarders, excavators, tractors and skidders (explained in the following pages) and even 
horses can be logical choices. On steep terrain, the choice shifts to cable or helicopter systems.
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Conventional chainsaw and tractor/skidder harvest
Hand-operated chainsaws are used to cut, delimb and buck trees into logs at the stumps. Skidders or crawler 
tractors (dozers) drag the logs to landings, where they are loaded onto trucks.

Advantages
•	adaptable to smaller harvest  

locations

•	generally less costly equipment

Equipment used
•	chainsaw

•	 log skidder or crawler tractor (dozer)

•	 log loader or self-loading log truck

Topography considerations
•	normally restricted to slopes less 

than 35 percent

•	haul roads usually located at the 
bottom of the logging unit

Soil considerations
•	use of designated skid trails keeps 

machines on planned routes to help 
reduce soil disturbance

•	on weaker soils, heavy traffic may 
result in trail ruts that require more 
water bars after logging

•	soil disturbance can be reduced with 
widely spaced trails and pulling a 
winch line farther to logs – synthetic 
lines and other equipment features 
can make this task easier

•	tractors and skidders should lift 
the front end of logs to reduce soil 
gouging

Forest stand considerations
•	provides much flexibility with a variety 

of stand management goals

Slash disposal considerations
•	 lop-and-scatter possible with light 

accumulations of slash

•	pile and burn is an option but 
requires additional steps and costs

•	chipping and biomass energy 
utilization may be possible

Typical harvest layout. Skid trails should be 
planned and marked in advance. They often 
follow parallel branching patterns as shown 
(see Page 64). By winching logs across 
greater distances, skid trails can be located 
farther apart, reducing the area of skid trails 
and soil impacts from vehicle traffic.

Reforestation considerations
•	yarding traffic or post-logging 

treatment can scarify ground and 
create areas for natural regeneration 
or hand-planting

•	some advance regeneration may be 
lost or damaged by vehicle traffic

Economic considerations
•	often more labor intensive

•	generally, more roads are necessary

•	 least expensive method if road 
construction is not needed or is 
budgeted separately

Left: Skidders or dozers drag logs from 
the forest to the log landing. To reduce 
soil disturbance, rubber-tired skidders 
or crawler tractors are kept on skid 
trails. Winch line and chokers pull logs 
to the machine. Right: At the landing, a 
log loader moves logs onto trucks for 
delivery to the mill.

Tree felling, 
limbing and 
bucking are 
done with 
chainsaws.

Unit boundary
Skid trail
End of skid trail
Haul road
Landings
Stream
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Cable logging
On steep terrain, this system uses a steel cable to carry either whole 
trees or logs to a landing after trees are felled with chainsaws.

Advantages
•	allows for harvesting on steep 

ground and other sensitive terrain

•	eliminates the need for skid trails

•	can reduce construction and less 
favorable locations of roads

Equipment used
•	chainsaw

•	cable yarder

•	delimber and log loader

Topography considerations
•	well-suited for slopes of 35 percent 

and greater

•	concave slopes allow more cable 
deflection and greater system 
efficiency

•	 intermediate supports allow for log 
lift in uneven terrain

•	haul roads usually located at the top 
of the logging unit

Soil considerations
•	can significantly reduce soil 

compaction and disturbance if logs 
are properly lifted

•	heavy equipment is confined to roads 
and landings

Forest stand considerations
•	primarily used with clearcuts and 

some partial cuts

•	a more difficult method for thinning, 
with potential damage to residual 
stems

Slash disposal considerations
•	 if whole trees are brought to the 

landing, in-unit slash is minimized

•	heavy slash piles at the landing must 
be treated or utilized

•	 if whole tree yarding is not used, 
prescribed burning of slash may be 
needed (see pages 71-74)

Typical cable harvest layout. Generally logs 
are pulled uphill, but can also be moved 
downhill. With a strategic layout, logs 
can be lifted over streams, wetlands and 
canyons (see page 67).

Reforestation considerations
•	may expose fewer spots for 

easier planting or natural seeding

•	brush control needs also may 
be greater when scarification is 
reduced

Economic considerations
•	can be more costly and 

specialized than ground-based 
systems

•	small-scale systems can be 
competitive in some situations

Cable yarding systems can reach out 2,500 feet or more, especially with 
intermediate cable supports. This can help limit road construction needs.

Unit boundary
Cable corridor
Haul road
Landings
Wetland
Stream
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Advantages
•	requires few people and machines

•	few or no skid trails needed; existing roads 
may be adequate

•	brush can be piled during harvest 
operations.

Equipment used
•	chainsaw

•	tracked excavator equipped with a grapple 
to grip and move logs

Topography considerations
•	 limited by slope due to machine instability 

on steep side hills

•	may allow for harvest of some sensitive 
areas, with less disturbance than other 
systems

Soil considerations
•	 less compaction and disturbance if 

machine passes are limited

Shovel logging
This ground-based harvest system uses a log loader (also called a shovel) to move logs rather than a skidder, 
tractor or forwarder. The shovel moves logs across the unit to locations near the road where they can be loaded 
onto log trucks. Logs are often picked up and moved (“swung”) several times before reaching the road.

Below: Excavators equipped with grapples are common choices for 
handling logs and doing other useful tasks.

Forest stand considerations
•	used primarily in clearcuts or partial cuts

•	requires clearing of roadsides for log decks

Slash disposal considerations
•	while moving logs, the excavator can pile heavy 

concentrations of slash for burning, chipping or other 
utilization

Reforestation considerations
•	while or after moving logs or slash, the excavator can 

prepare the site for planting or seeding

Economic considerations
•	small crew size

•	one machine for multiple tasks can reduce costs

•	efficiency improves with shorter yarding distances

The shovel starts at the nearest access point and moves logs until 
they are within reach of the road. From there they can be loaded 
on trucks.
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Advantages
•	 leaves slash (tree branches and tops) 

in the forest

•	reduces the need for log landings and 
access roads

Equipment used
•	harvester/processor (tracked or 

wheeled)

•	forwarder (often wheeled)

Topography considerations
•	normally limited to slopes less than 

35 percent

Soil considerations
•	can reduce compaction and 

disturbance, especially if the processor 
moves over duff and slash and if 
forwarders stay on slash-covered, 
designated skid trails

•	slash left in the harvest unit will 
recycle nutrients and organic matter

Forest stand considerations
•	an efficient method for commercial 

thinning

•	typically used to move short logs out 
of the forest rather than long logs

•	processor efficiency in dense stands 
is useful for forest health and fuels 
treatments

Cut-to-length harvesting
This ground-based system uses a mechanized harvester (tree processor) and a forwarder. The harvester 
severs, de-limbs and cuts each tree into logs and stacks them in the forest. The forwarder follows, picking up 
the logs and carrying loads to log trucks. It is also called a harvester-forwarder system.

Unit boundary
Harvester/forwarder trail
Haul road
Landings
Wetland

A single grip processor can reach out 30 
feet, cut a tree, strip the limbs, cut the 
stem into pre-programmed lengths and 
lay the logs on the ground, all in less 
than a minute. Ideally, they travel over 
the tree tops and limbs they leave.

Slash disposal considerations
•	by traveling over and compacting the 

slash, the system can reduce wildfire 
hazards and may meet slash hazard 
control requirements with no further 
treatment

•	equipment can be used for slash 
piling for burning, chipping or other 
utilization

Reforestation considerations
•	common for thinnings where residual 

stocking does not trigger reforestation 
requirements

•	 if used for heavier cuts and slash 
loads, extra steps could create spots 
for planting or seeding

Economic considerations
•	may not require new or improved 

roads

•	relatively expensive and specialized 
machinery and operators

•	may require larger volumes or higher 
quality timber for efficient use

Typical harvest layout. 
Designated harvester/
forwarder trails are 
about 60 feet apart and 
often follow parallel 
patterns across the 
harvest units.

A forwarder follows the harvester, 
picking up logs and delivering them 
to log trucks. They can travel long 
distances, reducing the need for log 
truck roads.

Logs are offloaded from the forwarder 
directly to log trucks.
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Unit boundary
Skid trail
Haul road
Landings

Whole-tree harvesting
This harvest system brings the entire tree, limbs and tops 
attached, to the landing or roadside. It can be used for both 
ground-based and cable applications. When used in ground 
applications, a feller-buncher often is used to cut and pile bundles 
of trees in the forest. Then a tractor or skidder drags the tree 
bundles to the landing or roadside. Finally, a delimber converts 
the trees to logs.

Advantages
•	can be relatively efficient, including 

use of smaller material

•	slash is brought to the landing or 
roadside where it can be burned, 
chipped or otherwise utilized

Equipment used
•	feller-buncher

•	crawler tractor or skidder with 
grapple

•	stroke-boom delimber

•	 log loader

Topography considerations
•	normally limited to slopes less than 

35 percent

•	with ground-based harvest, haul 
roads are usually at the bottom of the 
logging area

Soil considerations
•	vehicles travel over a larger portion of 

the area as they cut, stack, gather and 
drag whole trees

•	potential for more soil disturbance and 
compaction than other ground-based 
systems

•	removal of tops and limbs does not 
recycle nutrients and organic matter 
near its source

Forest stand considerations
•	efficient harvest and stand conversion 

when using a clearcut,

•	can be used when thinning, but 
damage to remaining trees can be a 
problem.

Slash disposal considerations
•	slash can be piled and later burned, 

chipped or otherwise utilized

•	slash returned to the harvest area can 
recycle nutrients and organic matter 
(see pages 71-73)

Reforestation considerations
•	widespread traffic and large tree 

bundles may damage advance 
regeneration

•	dragging tree bundles can expose 
areas for planting or seeding

Economic considerations
•	costs can increase on steeper ground 

or with longer skid distances

•	bunching trees can help reduce the 
cost of handling small diameter trees.

Typical harvest layout. 
The feller-buncher and 
grapple skidder travel 
over most of the unit. 
Confining multiple 
trips to primary skid 
trails can reduce soil 
disturbance.

A feller-buncher severs trees and lays 
them in bunches with limbs and tops 
attached. Bunches are oriented with tree 
trunks facing downhill.

A crawler tractor or skidder with a grapple 
picks up bunched trees and drags them to 
a landing or roadside. Some grapples can 
swing 180 degrees, making it easier to 
operate in tight spaces.

The loader serves two needs: loading 
trucks and piling tops, branches and log 
chunks for later burning, chipping or 
other utilization.

The stroke-boom delimber operates at 
the landing or roadside, removing tree 
limbs and top, cutting the stem into logs 
and stacking them. 
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Helicopter logging
This harvest system was once used exclusively for large, high-
value timber. Helicopter harvest remains a higher-cost alternative, 
but it can be used for smaller logs when timber volumes and 
quality are adequate.

Advantages
•	can harvest visually sensitive, 

inaccessible or other areas where 
other systems are unsuitable

•	useful option for locations with high 
recreational use, special wildlife 
habitat, riparian/wetlands or geologic 
hazards

•	may reduce or avoid new road 
construction, including hazardous/
sensitive locations

Equipment used
•	chainsaw

•	 logging helicopter

•	helicopter maintenance and fueling 
equipment

•	 log loader

Topography considerations
•	can be used on any type of terrain 

with suitable landing and helicopter 
service area locations (i.e., adequate 
size, safety and efficiency)

Soil considerations
•	minimizes in-unit soil disturbance and 

compaction because logs are fully 
suspended

•	 large landings and service areas 
may require extra drainage or other 
treatment

Forest stand considerations
•	offers efficient, but costly method for 

commercial thinning

•	 large landings and service areas can 
locally impact forest stands.

Slash disposal considerations
•	 lop-and-scatter methods typically are 

used to reduce fire hazards

•	 if further treatment is needed, it can 
be costly where road access is limited

Reforestation considerations
•	slash left on-site and limited yarding 

disturbance result in fewer exposed 
spots for easy planting or natural 
seeding

Economic considerations
•	typically the most expensive logging 

system

•	equipment and crew needs can result 
in costs three to four times those of 
ground-based systems

•	reduced road construction needs may 
help offset high costs

•	without adequate volume of higher 
value logs, harvest costs may exceed 
timber revenues

This helicopter has a payload capacity of 6,000 
pounds. Flight distances are kept to one-half 
to 1.5 miles. Longer distances are more costly. 
Planning to achieve optimum payloads for each 
trip helps make the operation economic.

Typical harvest layout

Unit boundary
Flight path
Haul road
Landings
Cliffs/sensitive soils
Stream
Log pick-up point

Outgoing Flight 

Path .5-1.5 miles

Return 
Flight 
Path

Helicopter 
Service Area
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What are cultural resources?
Cultural resources are archaeological 
sites or objects that are found on 
public or private lands.

What do they look like?
Typical indications of archeological 
sites include stone tools, fire-cracked 
rock, shells, bone fragments and things 
like house pit depressions, hearths, 
fire rings, cairns (heaps of stones that 
signify memorials or landmarks) and 
similar items. Glassy rock fragments, 
along with tools and debris from the 
manufacturing process -- in an area 
where they are not normally found -- 
are a good indicator of archaeological 
sites. 

Stewardship forests inform landowners 
when an operation may impact a 
cultural resources site and provide 
them with the ODF Fact Sheet 
“Protecting Cultural and Historical 
Sites.”

Cultural resources
Why are they important?
The number of archaeological sites 
is limited. They are irreplaceable and 
nonrenewable. They are also an inherent 
part of the cultural heritage of the 
people of Oregon.

How old is old?
Cultural resources include more than 
prehistoric or Native American artifacts. 
Even old logging remains, stumps with 
springboard notches, camp dumps, 
railroad grades, homestead cabins, 
historic irrigation ditches, scribed trees 
and trails are included in the definition 
of cultural resources. In addition 
to artifacts, traditional hunting and 
gathering sites and “religious” sites may 
also be historical cultural records.

What are the legal protections?
Archaeological-object and -site laws 
protect these sites.

Steam Donkey. Photo by Tom Adams, http://www.quercusphotographic.com

Counties may also have regulations 
related to these sites, and landowners 
who find cultural artifacts should contact 
the county planning department.

The State Historic Preservation Office 
maintains a comprehensive, statewide 
inventory of sites, structures and 
objects that are potentially significant in 
Oregon history, prehistory, architecture, 
archaeology and culture. This office is 
part of the Oregon Parks and Recreation 
Department. Game enforcement officers 
of the Oregon State Police serve as 
partners in initial investigation and 
protection of cultural sites, and thus may 
provide timely help when needed.

For other information sources, see pages 
197-198
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How to know the basal area of your harvest, reforestation 
or riparian management area

What is basal area?
Basal area is the cross-sectional area of a tree stem at 4.5 feet 
above the ground. The basal area of a tree is calculated by 
measuring its diameter (see diagram). Tree diameter is measured 
at 4.5 feet above the ground on the uphill size and is referred to 
as the DBH (diameter at breast height). Why 4.5 feet? It provides 
a convenient and consistent point for measuring tree diameter.

If you’ve never measured 
a tree’s diameter, here’s 
how:
Obtain a diameter tape or 
a normal household tape to 
measure the DBH.

•	 A diameter tape is convenient 
because it measures the tree’s 
circumference but its scale 
directly converts this amount 
and shows the diameter in 
inches.

•	 A normal tape can be used 
to measure circumference of 
a tree. The circumference is 
converted to diameter by the 
formula:

DBH = circumference (inches) 	
	         3.14

Imagine this to be one acre. The cross-section, at DBH, of each tree is indicated.

4.5 feet

Why do you need to know about basal area?
Basal area is an important measurement. When combined with the average diameter 
of the trees, basal area gives people involved with a harvest a mental picture of the 
forest. If you know basal area you can calculate the number of trees per acre, another 
part of the picture.

If you’re planning to harvest, reforest, leave wildlife trees or evaluate options for an 
RMA, you’ll need to know basal area. The requirements for each of these activities 
depend on knowing the basal area measurement.

Basal area is usually calculated on a per-acre basis. That’s because we’re interested in 
knowing how much surface area (square feet) the tree stems are occupying on each 
acre. Add the individual basal area of every tree on an acre and you have the basal 
area per acre.

Basal area is expressed in square feet per acre.  Here’s a simple example: 250 trees 
on an acre, all with diameters of 9.5 inches DBH -- 0.5 square feet each -- would 
total 125 square feet of basal area. (0.5 x 250 = 125).

To calculate basal area:

Basal area = tree diameter2 X .005454.

If you know the diameter of a tree, you 
can calculate its basal area. It’s the same 
formula used to calculate the area of a 
circle. This tree is 9.5 inches at DBH. Its 
basal area is 0.5 square feet. Therefore, 
in our example:

BA = 9.5” x 9.5” x .005454 = 0.5 ft2

9.5”
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Basal Area

Table A-6

DBH 
(inches)

Basal area 
(square feet)

6 to 10 0.3

11 to 15 0.9

16 to 20 1.8

21 to 25 2.9

26 to 30 4.3

31 to 35 5.9

36 to 40 7.9

Table A-7

DBH 
(inches)

Basal area 
(square feet)

6 0.2

8 0.35

10 0.55

12 0.79

14 1.07

16 1.4

18 1.77

20 2.2

22 2.6

24 3.14

26 3.69

28 4.28

30 4.9

32 5.58

34 6.3

36 7.07

For example, these two acres have the same basal area but 
different numbers of trees. Here’s the interesting part. If you 
know the basal area per acre of a stand of trees, and the 
average diameter of the trees, you can figure out the number 
of trees per acre.

If Acre 1 has 24-inch trees and 78.5 square feet of BA, you 
would need 25 trees to equal 78.5 square feet per acre.

BA = 24” x 24” x .005454 = 3.1

78.5 ft2 per acre ÷ 3.1= 25 trees per acre (41-foot spacing)

If Acre 2 has 6-inch trees and a basal area of 78.5, you would 
need 392 trees to equal 78.5 square feet per acre. 

BA = 6” x 6” x .005454 = .2

78.5 ft2 per acre ÷ .2 = 392 trees per acre (10.5-foot spacing)

More about basal area
Two separate acres can have the same basal area but a different number of trees. 
Tree diameters are an important influence on basal area.

This acre has a BA of 78.5. 	 This acre has a BA of 78.5.

Acre 1 Acre 2

One-fifth-acre 
plot has radius  
of 52.7 feet

130 260 260 260 130

139

278

278

139

How do you measure the basal area 
of your harvest unit?
The simplest way to determine the basal area 
of your harvest unit is to sample the stand 
with plots. Space plots evenly across the unit 
along compass lines. On each plot, measure 
the diameter and calculate the basal area of 
each tree. Circular, one-fifth-acre plots are 
commonly used.

To calculate the basal area of each tree on 
the plot, it’s easiest to use Table A-6 at right. 
Or you may find it to your advantage to use 
Table A-7, which has the basal areas for 
tree diameters listed in 2-inch increments. A 
third option is to calculate the basal area for 
1-inch intervals using the basal area formula 
on the previous page. These added options 

provide greater accuracy in determining basal 
area. However, in meeting legal requirements 
you must be consistent – you can’t switch 
back and forth between the tables and the 
formula.

As an example, the illustration below shows 
a 20-acre site with 12 one- fifth-acre plots. 
First record the basal area of each plot. Then 
calculate the total basal area for all plots and 
determine the average basal area per plot 
by dividing the total basal area by 12. Then 
expand the average basal area per plot to 
an entire acre by multiplying by 5. Now you 
know the average basal area per acre for the 
20-acre harvest unit.
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60-foot return path –

start 20 feet from the  

     high water level.

High water level

It is easier to see and work 
with 100-foot segments of 
your RMA, as described in 
the example.

100 feet

60 feet
20 feet

How do you measure basal area of your RMA and 
identify which trees to leave?
1.		Determine the necessary width of your RMA (Table 2-3). 

Then walk through a representative part of the RMA to see 
the size and density of conifers. Remember, conifers -- rather 
than hardwood trees -- are favored because, in general, they 
live longer, grow larger and last longer as snags and down 
logs.

2.		Figure out how many trees must be left per 1,000 feet to 
meet the basal area target for the stream type (see, “You 
want to harvest along a stream – what do you need to 
know?” Page 19).

Basal Area

3.		Use Table A-6, A-7 or the formula on page 156 to estimate 
average basal area per tree based on your estimate of the 
average diameter.

		 For example, if the average diameter of conifers in the 
RMA is about 24 inches then the average basal area per 
tree is about 3 square feet. If the target for the stream is 
170 square feet per 1,000 feet (17 per 100 feet) then you 
know that you will need to leave about five to six 24-inch 
conifers per 100 feet of RMA. 

		 17 ÷ 3 = 5.7

This shows a 100-foot-wide RMA to be 
inventoried for basal area and tree numbers. 
The procedure: 

•	mark the 20-foot distance from the  
high-water level and the 100-foot RMA boundary

•	start at 20 feet from the high- water level and walk 
parallel with the high-water level

•	reverse your path and come back at the 60-foot distance
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Table A-9 RMA Tree Tabulation Form (example)

Tree # Conifer or 
hardwood DBH Basal 

area
Distance 

from stream

1 C 12 .9 <20

2 C 18 1.8 30

3 C 16 1.8 30

4 C 15 .9 40

5 C 14 .9 40

6 C 11 .9 40

7 C 11 .9 <20

8 C 11 .9 <20

9 C 19 1.8 <20

10 C 13 .9 30

11 H 28 4.3 30

12 C 12 .9 30

13 C 18 1.8 30

14 C 16 1.8 <20

15 C 35 5.9 <20

16 C 18 1.8 <20

17 C 21 2.9 30

18 C 14 .9 40

19 C 11 .9 40

20 C 36 7.9 30

Sum 
conifer

19 trees, 
7 <20 ft.

36.5
14 sq. ft. 
<20 ft.

Sum 
hardwood

1 tree 4.3

4.		Determine the RMA length within the harvest unit by 
measuring in the field (pacing or using a tape) or scaling 
off an accurate aerial photo or map. Multiply the basal area 
target by this length.

		 For example, if the RMA length is 1,500 feet and the basal 
area target is 170 square feet per 1,000 feet, the total for 
the 1,500 feet in the unit is 255 square feet. 

		 170 x 1,500 ÷ 1,000 = 255

5.		Use a tally sheet like the example on page 160 (RMA tree 
tabulation form) to keep track of acceptable leave trees. 
Keep in mind you may be asked to submit copies of such 
field notes to ODF.

		 Walk along the stream and select acceptable leave trees, 
starting with those that must be left: trees within 20 feet 
of the high-water level and trees that lean over the stream. 
Mark a number on each tree with tree-marking paint and 
record its diameter, whether conifer or hardwood, and 
its distance from the stream. Wait to fill in the basal area 
column until you’ve walked all of the 20-foot “no touch” 
portion of the RMA.  Reverse direction and come back, 
marking and recording additional conifers in the outer RMA, 
as needed, to get close to the basal area target (recall your 
estimate of how many trees needed per 100 feet – 5.7, as 
calculated in the above example).

6.		Calculate values for the basal area column (use Table A-6, 
A-7 or the basal area formula) and sum up the tree numbers 
and basal area values. Separate snags and large hardwoods 
from the live conifers.

		 Compare the total conifer basal area with the standard 
target for the georegion and stream type and size 
(remember, there is usually both a basal area and tree 
count requirement). If you are above the standard target, 
you can go through the RMA again and consider harvesting 
some of the trees found beyond the 20-foot zone. If you 
are below the target, you’ll need to measure and identify 
enough acceptable leave trees in the outer RMA to reach 
the target.

Basal Area
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Check the list below for the page number of the summary that fits your situation. For example, if you are planning an operation in 
the Siskiyou geographic region, with a Type 3 harvest along a Large, Type F stream, use the summary on page 162.

General prescription requirements for stream RMAs
This section includes the general prescription protection requirements for RMAs for various regions 
and stream and harvest types. Use these summaries when the live conifer basal area in the RMA is 
more than the standard target. For a detailed description of stream RMA protection see pages 19-33.

To use the summaries, you need to know the following:

1.	 the geographic region of your harvest (see page 10)

2.	 the type and size of the stream in the harvest unit (see page 8)

3.	 the type of harvest (1, 2, 3 or Unclassified) you will be doing (see page 17)

Small Type SSBT streams, prescription 1 –  
no harvest RMA, Type 2 or 3 harvest

178

Small Type SSBT streams, prescription 2 –  
partial harvest RMA, Type 2 or 3 harvest

179

Small Type SSBT streams – prescription 3 –  
North-sided Buffer, Type 2 or 3 harvest

180

Small Type SSBT streams – relief prescription 1 –  
no harvest RMA, Type 2 or 3 harvest

181

Small Type SSBT streams – relief prescription 2 –  
partial harvest RMA, Type 2 or 3 harvest

182

Type D and N streams
WESTSIDE GEOGRAPHIC REGIONS

Large Type D or N streams, Type 2 or 3 harvest 183

Medium Type D or N streams, Type 2 or 3 harvest 184

Large Type D or N streams, Type 1 or  unclassified harvest 185

Medium Type D or N streams, Type 1 or unclassified harvest 186

EASTSIDE GEOGRAPHIC REGIONS

Large Type D or N streams, Type 2 or 3 harvest 187

Medium Type D or N Streams, Type 2 or 3 harvest 188

Large Type D or N streams, Type 1 or unclassified harvest 189

Medium Type D or N streams, Type 1 or unclassified harvest 190

All geographic regions
Small Type D streams, all harvest types 191

Small Type N streams, all harvest types 191

Type F streams Page #

WESTSIDE GEOGRAPHIC REGIONS

Large Type F streams, Type 2 or 3 harvest 161

Medium Type F streams, Type 2 or 3 harvest 162

Small Type F streams, Type 2 or 3 harvest 163

Large Type F streams, Type 1 or unclassified harvest 164

Medium Type F streams, Type 1 or unclassified harvest 165

Small Type F streams, Type 1 or unclassified harvest 166

EASTSIDE GEOGRAPHIC REGIONS

Large Type F streams, Type 2 or 3 harvest 167

Medium Type F streams, Type 2 or 3 harvest 168

Small Type F streams, Type 2 or 3 harvest 169

Large Type F streams, Type 1 or unclassified harvest 170

Medium Type F streams, Type 1 or unclassified harvest 171

Small Type F streams, Type 1 or unclassified harvest 172

Type SSBT streams 
COAST RANGE, SOUTH COAST, INTERIOR AND WESTERN 
CASCADES GEOGRAPHIC REGIONS

Medium Type SSBT streams, prescription 1 –  
no harvest RMA, Type 2 or 3 harvest

173

Medium Type SSBT streams, prescription 2 –  
partial harvest RMA, Type 2 or 3 harvest 

174

Medium Type SSBT streams – prescription 3 –  
north-sided buffer, Type 2 or 3 harvest

175

Medium Type SSBT streams – relief prescription 1 –  
no harvest RMA, Type 2 or 3 harvest 

176

Medium Type SSBT streams – relief prescription 2 –  
partial harvest RMA, Type 2 or 3 harvest

177

Type SSBT streams (continued) Page #
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Table A-10 – Large Type F Basal Area Targets

Geographic region
Square feet of basal area per 1,000 feet of stream

Standard target Active management target

Coast Range & South Coast 230 170

Interior & Western Cascades 270 200

Siskiyou 220 170

General Prescription Requirements

Use for
large Type F streams, 
Type 2 or 3 harvests 
and west-side 
geographic regions.

Use when
the live conifer basal 
area in the RMA is more 
than the standard target.

RMA width – 100 feet
Leave the following on each side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees that lean over the channel and grow in the RMA

•	all snags and down wood in the channel and RMA

•	no fewer than 40 live conifers, at least 11 inches DBH, per 1,000 feet  
within the RMA

•	enough conifer basal area within the RMA to meet the standard target

[OR]

Leave less conifer basal area, but no less than the active management target, in exchange for 
stream improvement work. This includes:

•	placing logs or trees in stream channels to create pools or hiding cover for fish 

•	 installing fencing or off-channel watering sites to keep livestock away from streams

•	constructing small side channels to provide refuge for fish during high flows, and/or

•	other enhancement work

Check with ODF if you plan to exchange basal area for stream improvement work.

Can some hardwoods and snags help meet the target?
Yes. All cottonwood and Oregon ash trees (at least 6 inches DBH) left in the RMA but 
growing more than 20 feet from the high-water level may count toward the basal area 
target.

A combination of the following can make up to 10 percent of the basal area target:

•	the basal area of hardwoods (other than alder) left in the RMA that are at least 24 
inches DBH but growing more than 20 feet from the high-water level

•	the basal area of sound snags, at least 6 inches DBH and at least 30 feet high, that 
are anywhere within the RMA

Can trees left in RMAs help meet other leave tree requirements?
Yes. Conifers left in the RMA in excess of the active management target and hardwoods 
left beyond 20 feet from the channel may be counted toward requirements for leave 
trees within Type 2 or 3 harvests, as long as they meet the other requirements for leave 
trees.
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General Prescription Requirements

Table A-11 Medium Type F Basal Area Targets

Geographic region
Square feet of basal area per 1,000 feet of stream

Standard target Active management target

Coast Range & South Coast 120 90

Interior & Western Cascades 140 110

Siskiyou 110 90

Use for
medium Type F streams, 
Type 2 or 3 harvests  
and west-side  
geographic regions.

Use when
the live conifer basal 
area in the RMA is more 
than the standard target.

RMA width – 70 feet
Leave the following on each side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees that lean over the channel and grow in the RMA

•	all snags and down wood in the channel and RMA

•	no fewer than 30 live conifers, at least 8 inches DBH, per 1,000 feet  
within the RMA

•	enough conifer basal area within the RMA to meet the standard target

[OR]

Leave less conifer basal area, but no less than the active management target, in 
exchange for stream improvement work. This includes:

•	placing logs or trees in stream channels to create pools or hiding cover for fish

•	 installing fencing or off-channel watering sites to keep livestock away from streams

•	constructing small side channels to provide refuge for fish during high flows

•	other enhancement work

Check with ODF if you plan to exchange basal area for stream improvement work. 

Can some hardwoods and snags help meet the target?
Yes. A combination of the following can make up to 10 percent of the basal area target:

•	the basal area of hardwoods (other than alder) left in the RMA that are greater than 24 
inches DBH but growing more than 20 feet from the high-water level

•	the basal area of sound snags, at least 6 inches DBH and at least 30 feet high, that 
are anywhere within the RMA

Can trees left in RMAs help meet other leave tree requirements?
Yes. Conifers left in the RMA in excess of the active management target and hardwoods 
left beyond 20 feet of the channel may be counted toward requirements for leave trees 
within Type 2 or 3 harvests, as long as they meet the other requirements for leave trees.



	 APPENDIX	 163

Table A-12 Small Type F Basal Area Targets

Geographic region
Square feet of basal area per 1,000 feet of stream

Standard target Active management target

Coast Range & South Coast 40 20

Interior & Western Cascades 40 20

Siskiyou 40 20

General Prescription Requirements

Use for
small Type F streams, 
Type 2 or 3 harvest and 
west-side geographic 
regions.

Use when
the live conifer basal 
area in the RMA is more 
than the standard target.

RMA width – 50 feet
Leave the following on each side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees that lean over the channel and grow in the RMA

•	all snags and down wood in the channel and RMA

•	enough conifer basal area within the RMA to meet the standard target

[OR]

Leave less conifer basal area, but no less than the active management target, in 
exchange for stream improvement work. This includes:

•	placing logs or trees in stream channels to create pools or hiding cover for fish

•	 installing fencing or off-channel watering sites to keep livestock away from streams

•	constructing small side channels to provide refuge for fish during high flows

•	other enhancement work

Check with ODF if you plan to exchange basal area for stream improvement work. 

Can some hardwoods and snags help meet the target?
Yes. A combination of the following can make up to 10 percent of the basal area target:

•	the basal area of hardwoods (other than alder) left in the RMA that are at least 24 
inches DBH but growing more than 20 feet from the high-water level

•	the basal area of sound snags, at least 6 inches DBH and at least 30 feet high, that 
are anywhere within the RMA

Can trees left in RMAs help meet other leave tree requirements?
Yes. All conifers and hardwoods left in the RMA may be counted toward requirements for 
leave trees within Type 2 or 3 harvests, as long as they meet the other requirements for 
leave trees.
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General Prescription Requirements

Table A-13 Large Type F Basal Area Targets

Geographic region
Square feet of basal area per 1,000 feet of stream

Standard target Active management target

Coast Range & South Coast 300 270

Interior & Western Cascades 350 310

Siskiyou 290 260

Use for
large Type F streams, 
Type 1 or unclassified 
harvest and west-side 
geographic regions.

Use when
the live conifer basal area 
in the RMA is more than 
the standard target.

RMA width – 100 feet
Leave the following on each side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees that lean over the channel and grow in the RMA

•	all snags and down wood in the channel and RMA

•	no fewer than 40 live conifers, at least 11 inches DBH, per 1,000 feet  
within the RMA

•	enough conifer basal area within the RMA to meet the standard target

[OR]

Leave less conifer basal area, but no less than the active management target, in 
exchange for stream improvement work. This includes:

•	placing logs or trees in stream channels to create pools or hiding cover for fish

•	 installing fencing or off-channel watering sites to keep livestock away from streams

•	constructing small side channels to provide refuge for fish during high flows

•	other enhancement work

Check with ODF if you plan to exchange basal area for stream improvement work. 

Can some hardwoods and snags help meet the target?
Yes. All cottonwood and Oregon ash trees at least 6 inches DBH left in the RMA but 
growing more than 20 feet from the high water level may count toward the basal area 
target. This allowance applies only to large Type F streams.

A combination of the following can make up to 10 percent of the basal area target:

•	the basal area of hardwoods (other than alder) left in the RMA that are at least 24 
inches DBH but growing more than 20 feet from the high-water level

•	the basal area of sound snags, at least 6 inches DBH and at least 30 feet high, that 
are anywhere within the RMA
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Table A-14 Medium Type F Basal Area Targets

Geographic region
Square feet of basal area per 1,000 feet of stream

Standard target Active management target

Coast Range & South Coast 160 140

Interior & Western Cascades 180 160

Siskiyou 140 120

General Prescription Requirements

Use for
medium Type F streams,  
Type 1 or unclassified 
harvest and west-side 
geographic regions.

Use when
the live conifer basal area 
in the RMA is more than 
the standard target.

RMA width – 70 feet
Leave the following on each side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees that lean over the channel and grow in the RMA

•	all snags and down wood in the channel and RMA

•	no fewer than 30 live conifers, at least 8 inches DBH, per 1,000 feet  
within the RMA

•	enough conifer basal area within the RMA to meet the standard target

[OR]

Leave less conifer basal area, but no less than the active management target, in 
exchange for stream improvement work. This includes:

•	placing logs or trees in stream channels to create pools or hiding cover for fish 

•	 installing fencing or off-channel watering sites to keep livestock away from streams

•	constructing small side channels to provide refuge for fish during high flows

•	other enhancement work

Check with ODF if you plan to exchange basal area for stream improvement work. 

Can some hardwoods and snags help meet the target?
Yes. A combination of the following can make up to 10 percent of the basal area target:

•	the basal area of hardwoods (other than alder) left in the RMA that are at least 24 
inches DBH but growing more than 20 feet from the high-water level

•	the basal area of sound snags, at least 6 inches DBH and at least 30 feet high, that 
are anywhere within the RMA



166	 APPENDIX

General Prescription Requirements

Table A-15 Small Type F Basal Area Targets

Geographic region
Square feet of basal area per 1,000 feet of stream

Standard target Active management target

Coast Range & South Coast 50 30

Interior & Western Cascades 50 30

Siskiyou 50 30

Use for
small Type F streams, 
Type 1 or unclassified  
harvest and west-side 
geographic regions.

Use when
the live conifer basal area 
in the RMA is more than 
the standard target.

RMA width – 50 feet
Leave the following on each side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees that lean over the channel and grow in the RMA

•	all snags and down wood in the channel and RMA

•	enough conifer basal area within the RMA to meet the standard target

[OR]

Leave less conifer basal area, but no less than the active management target, in 
exchange for stream improvement work. This includes:

•	placing logs or trees in stream channels to create pools or hiding cover for fish

•	 installing fencing or off-channel watering sites to keep livestock away from streams

•	constructing small side channels to provide refuge for fish during high flows

•	other enhancement work

Check with ODF if you plan to exchange basal area for stream improvement work. 

Can some hardwoods and snags help meet the target?
Yes. A combination of the following can make up to 10 percent of the basal area target: 

•	the basal area of hardwoods (other than alder) left in the RMA that are at least 24 
inches DBH but growing more than 20 feet from the high-water level

•	the basal area of sound snags, at least 6 inches or greater DBH and at least 30 feet 
high, that are anywhere within the RMA
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General Prescription Requirements

Table A-16 Large Type F Basal Area Targets

Geographic region
Square feet of basal area per 1,000 feet of stream

Standard target Active management target

Eastern Cascades 170 130

Blue Mountains 170 130

Use for
large Type F streams, 
Type 2 or 3 harvest and 
east-side geographic 
regions.

Use when
the live conifer basal area 
in the RMA is more than 
the standard target.

RMA width – 100 feet
Leave the following on each side of stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees that lean over the channel and grow in the RMA

•	all snags and down wood in the channel and RMA

•	no fewer than 40 live conifers, at least 11 inches DBH, per 1,000 feet  
within the RMA

•	enough conifer basal area within the RMA to meet the standard target

[OR]

Leave less conifer basal area, but no less than the active management target, in 
exchange for stream improvement work. This includes:

•	placing logs or trees in stream channels to create pools or hiding cover for fish

•	 installing fencing or off-channel watering sites to keep livestock away from streams

•	constructing small side channels to provide refuge for fish during high flows

•	other enhancement work

Check with ODF if you plan to exchange basal area for stream improvement work. 

Can some hardwoods and snags help meet the target?
Yes. All hardwoods at least 6 inches DBH left in the RMA may count toward the basal 
area target.

Sound conifer snags, at least 6 inches DBH and at least 30 feet high, left in the RMA 
may count toward as much as 10 percent of the basal area target.

Can trees left in RMAs help meet other leave tree requirements?
Yes. Conifers left in the RMA in excess of the active management target and hardwoods 
left beyond 20 feet of the channel may be counted toward requirements for leave trees 
within Type 2 or 3 harvests, as long as they meet the other requirements for leave trees.
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Table A-17 Medium Type F Basal Area Targets

Geographic region
Square feet of basal area per 1,000 feet of stream

Standard target Active management target

Eastern Cascades 90 70

Blue Mountains 90 70

Use for
medium Type F streams,  
Type 2 or 3 harvest and 
east-side geographic 
regions.

Use when
the live conifer basal area 
in the RMA is more than 
the standard target.

RMA width – 70 feet
Leave the following on each side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees that lean over the channel and grow in the RMA

•	all snags and down wood in the channel and RMA

•	no fewer than 30 live conifers, at least 8 inches DBH, per 1,000 feet within the RMA

•	enough conifer basal area within the RMA to meet the standard target

[OR]

Leave less conifer basal area, but no less than the active management target, in 
exchange for stream improvement work. This includes:

•	placing logs or trees in stream channels to create pools or hiding cover for fish

•	 installing fencing or off-channel watering sites to keep livestock away from streams

•	constructing small side channels to provide refuge for fish during high flows

•	other enhancement work

Check with ODF if you plan to exchange basal area for stream improvement work

Can some hardwoods and snags help meet the target?
Yes. All hardwoods (6 inches or greater DBH) left in the RMA may count toward the 
basal area target.

Sound conifer snags (6 inches or greater DBH and at least 30 feet high) left in the RMA 
may count toward as much as 10 percent of the basal area target.

Can trees left in RMAs help meet other leave tree requirements?
Yes. Conifers left in the RMA in excess of the active management target and hardwoods 
left beyond 20 feet of the channel may be counted toward requirements for leave trees 
within Type 2 or 3 harvests, as long as they meet the other requirements for leave trees.

General Prescription Requirements
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Table A-18 Small Type F Basal Area Targets

Geographic region
Square feet of basal area per 1,000 feet of stream

Standard target Active management target

Eastern Cascades
50 

(40 of live conifer)
50 

(30 of live conifer)

Blue Mountains
50 

(40 of live conifer)
50 

(30 of live conifer)

Use for
small Type F streams,  
Type 2 or 3 harvest and 
east-side geographic 
regions.

Use when
the live conifer basal area 
in the RMA is more than 
the standard target.

RMA width – 50 feet
Leave the following on each side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees that lean over the channel and grow in the RMA

•	all snags and down wood in the channel and RMA

•	enough conifer basal area within the RMA to meet the standard target

[OR]

Leave less conifer basal area, but no less than the active management target, in 
exchange for stream improvement work. This includes:

•	placing logs or trees in stream channels to create pools or hiding cover for fish

•	 installing fencing or off-channel watering sites to keep livestock away from streams

•	constructing small side channels to provide refuge for fish during high flows

•	other enhancement work

Check with ODF if you plan to exchange basal area for stream improvement work. 

Can some hardwoods and snags help meet the target?
Yes. No more than 40 square feet per 1,000 feet of the standard target or 30 square 
feet per 1,000 feet of active management target is required to be live conifer. The 
remainder of the target is to be met by the basal area of retained snags, dead or dying 
trees, or hardwoods if they are available.

All hardwoods at least 6 inches DBH left in the RMA may count toward the basal area 
target.

Sound conifer snags, at least 6 inches DBH and at least 30 feet high, left in the RMA 
may count toward as much as 10 percent of the basal area target.

Can trees left in RMAs help meet other leave tree requirements?
Yes. All conifers and hardwoods left in the RMA may be counted toward requirements for 
leave trees within Type 2 or 3 harvests, as long as they meet the other requirements for 
leave trees.

General Prescription Requirements
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Table A-19 Large Type F Basal Area Targets

Geographic region
Square feet of basal area per 1,000 feet of stream

Standard target Active management target

Eastern Cascades 220 200

Blue Mountains 220 200

Use for
large Type F streams, 
Type 1 or unclassified 
harvest and east-side 
geographic regions.

Use when
the live conifer basal area 
in the RMA is more than 
the standard target.

RMA width – 100 feet
Leave the following on each side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees that lean over the channel and grow in the RMA

•	all snags and down wood in the channel and RMA

•	no fewer than 40 live conifers, at least 11 inches DBH, per 1,000 feet within the RMA

•	enough conifer basal area within the RMA to meet the standard target

[OR]

Leave less conifer basal area, but no less than the active management target,  
in exchange for stream improvement work. This includes:

•	placing logs or trees in stream channels to create pools or hiding cover for fish 

•	 installing fencing or off-channel watering sites to keep livestock away from streams

•	constructing small side channels to provide refuge for fish during high flows

•	other enhancement work

Check with ODF if you plan to exchange basal area for stream improvement work. 

Can some hardwoods and snags help meet the target?
Yes. All hardwoods at least 6 inches DBH left in the RMA may count toward the basal 
area target.

Sound conifer snags, at least 6 inches DBH and at least 30 feet high, left in the RMA 
may count toward as much as 10 percent of the basal area target.

General Prescription Requirements
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Table A-20 Medium Type F Basal Area Targets

Geographic region
Square feet of basal area per 1,000 feet of stream

Standard target Active management target

Eastern Cascades 120 100

Blue Mountains 120 100

Use for
medium Type F streams, 
Type 1 or unclassified 
harvest and east-side 
geographic regions.

Use when
the live conifer basal area 
in the RMA is more than 
the standard target.

RMA width – 70 feet
Leave the following on each side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees that lean over the channel and grow in the RMA

•	all snags and down wood in the channel and RMA

•	no fewer than 30 live conifers, at least 8 inches DBH, per 1,000 feet within the RMA

•	enough conifer basal area within the RMA to meet the standard target

[OR]

Leave less conifer basal area, but no less than the active management target, in 
exchange for stream improvement work. This includes:

•	placing logs or trees in stream channels to create pools or hiding cover for fish 

•	 installing fencing or off-channel watering sites to keep livestock away from streams

•	constructing small side channels to provide refuge for fish during high flows

•	other enhancement work

Check with ODF if you plan to exchange basal area for stream improvement work. 

Can some hardwoods and snags help meet the target?
Yes. All hardwoods at least 6 inches DBH left in the RMA may count toward the basal 
area target.

Sound conifer snags, at least 6 inches DBH and at least 30 feet high, left in the RMA 
may count toward as much as 10 percent of the basal area target.

General Prescription Requirements
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Table A-21 Small Type F Basal Area Targets

Geographic region
Square feet of basal area per 1,000 feet of stream

Standard target Active management target

Eastern Cascades
50 

(40 of live conifer)
50 

(30 of live conifer)

Blue Mountains
50 

(40 of live conifer)
50 

(30 of live conifer)

Use for
small Type F streams, 
Type 1 or unclassified 
harvest and east-side 
geographic regions.

Use when
the live conifer basal area 
in the RMA is more than 
the standard target.

RMA width – 50 feet
Leave the following on each side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees that lean over the channel and grow in the RMA

•	all snags and down wood in the channel and RMA

•	enough conifer basal area within the RMA to meet the standard target

[OR]

Leave less conifer basal area, but no less than the active management target,  
in exchange for stream improvement work. This includes:

•	placing logs or trees in stream channels to create pools or hiding cover for fish

•	 installing fencing or off-channel watering sites to keep livestock away from streams

•	constructing small side channels to provide refuge for fish during high flows

•	other enhancement work

Check with ODF if you plan to exchange basal area for stream improvement work. 

Can some hardwoods and snags help meet the target?
Yes. No more than 40 square feet per 1,000 feet of the standard target or 30 square 
feet per 1,000 feet of the active management target is required to be live conifer. The 
remainder of the target is to be met by the basal area of retained snags, dead or dying 
trees, or hardwoods if they are available.

All hardwoods at 6 inches DBH left in the RMA may count toward the basal area target.

Sound conifer snags at least 6 inches DBH left in the RMA may count toward as much as 
10 percent of the basal area target.

General Prescription Requirements
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Table A-22 Medium Type SSBT Prescription 1 – No Harvest RMA:
Streamside Tree Retention for Harvest Type 2 or Type 3 Units (OAR 629-642-0105)

Wildlife Leave Trees: Up to 50% of the trees retained to meet the total basal area 
target and any wildlife leave trees in excess of the total basal area target:  
Square feet of basal area per each 500-foot stream segment, each side of the 
stream (any combination of conifers and hardwoods 6 inches or greater DBH)

RMA Total basal area (20 to 80 feet) = 69 sq. ft.

Notes for Table A-22 
1. Distances are measured from the high water level of the Type SSBT stream.  
2. Up to 10% of the basal area requirement may be comprised of sound conifer snags 6 inches or 
greater DBH and at least 30 feet tall.

Use for
Medium Type SSBT, 
Prescription 1 – No 
Harvest RMA, Type 2 or 
3 harvests and Coast 
Range, South Coast, 
Interior and Western 
Cascades geographic 
regions, including the 
“main stem” of any Type 
F stream upstream of the 
Type SSBT of a harvest 
Type 2 or Type 3 units.

Use when
no harvest will take place 
within the RMA of a Type 
SSBT stream.

RMA width – 80 feet
Leave the following on each side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees within the RMA that lean over the stream channel

•	all snags and downed wood in the stream channel and RMA

Can trees left in RMAs help meet the wildlife leave tree requirements?
Yes. Operators may count as wildlife trees all conifers and hardwoods that meet wildlife 
leave tree requirements as follows: 

•	all trees within 20 feet of the high-water level channel

•	 in the remainder of the RMA, up to 50% of the trees retained to meet the total basal 
area target in Table A-22, and

•	any trees in excess of the total basal area target in Table A-22

General Prescription Requirements
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Use for
medium Type SSBT,  
Prescription 2 – Partial 
Harvest RMA, Type 2 or 
3 harvests and Coast 
Range, South Coast, 
Interior and Western 
Cascades geographic 
regions, including the 
“main stem” of any Type 
F stream upstream of the 
Type SSBT of a harvest 
Type 2 or Type 3 units.

Use when
the live conifer basal area 
in the RMA located more 
than 20 feet from the 
high water level of the 
Type SSBT stream is more 
than the RMA total basal 
area in Table A-23.

RMA width – 80 feet
Leave the following on each side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees within the RMA that lean over the stream channel

•	all snags and downed wood in the stream channel and RMA

•	minimum live conifer trees, at least 8 inches DBH, per 500 feet within the RMA for the 
Inner Zone, Outer Zones and the RMA total in Table A-23

•	minimum conifer and hardwood basal area targets within the RMA for the Inner Zone, 
Outer Zones and the RMA total in Table A-23

Can some hardwoods and snags help meet the basal area targets?
Yes. A combination of the following can be included in the basal area target:

•	the basal area of hardwoods left in the RMA that are greater than 6 inches DBH but 
growing more than 20 feet from the high-water level

•	the basal area of sound snags, at least 6 inches DBH and at least 30 feet high, that 
are growing more than 20 feet from the high-water level can account for up to 10% of 
the basal area requirement

Can trees left in RMAs help meet the wildlife leave tree requirements?
Yes. Operators may count as wildlife trees all conifers and hardwoods that meet wildlife 
leave tree requirements as follows:  

•	all trees within 20 feet of the high-water level channel

•	 in the remainder of the RMA, up to 50% of the trees retained to meet the total basal 
area  target in Table A-23, and

•	any trees in excess of the total basal area target in Table A-23

Table A-23 Medium Type SSBT Prescription 2 - Partial Harvest RMA:
Streamside Tree Retention for Harvest Type 2 or Type 3 Units (OAR 629-642-0105)

Basal area target:  
Square feet of basal area per each 500-
foot stream segment, each side of the 

stream (any combination of conifers and 
hardwoods 6 inches or greater DBH)

Live conifer trees (8 inches or greater 
DBH) per each 500-foot stream 
segment, each side of the stream

No Harvest Zone: 0 to 20 feet = Retain all trees. Trees in this area do not count 
toward meeting the basal area or live conifer tree requirements in this table.

Inner Zone:  
20 to 50 feet, minimum 18 sq. ft.

Inner Zone:  
20 to 50 feet, minimum 7 trees

Outer Zone:  
50 to 80 feet, minimum 18 sq. ft.

Outer Zone:  
50 to 80 feet, minimum 7 trees

RMA Total (20 to 80 feet) = 69 sq. ft. RMA Total (20 to 80 feet) = 15 trees

Notes for Table A-23 
1. Distances are measured from the high water level of the Type SSBT stream.  
2. Up to 10% of the basal area requirement may be comprised of sound conifer snags 6 inches 
or greater DBH and at least 30 feet tall. 
3. Must meet requirements of each zone and RMA total.

General Prescription Requirements
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Use for
medium Type SSBT, 
Prescription 3 – North-
sided Buffer, Type 2 or 
3 harvests and Coast 
Range, South Coast, 
Interior and Western 
Cascades geographic 
regions, including the 
“main stem” of any Type 
F stream upstream of the 
Type SSBT of a harvest 
Type 2 or Type 3 units.

Use when
the north side of a Type 
SSBT stream has a stream 
segment at least 200 
feet length and meets 
the standards in the Type 
SSBT Prescription 3.

RMA width – 40 feet
Leave the following on the north side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees within the RMA that lean over the stream channel

•	all snags and downed wood in the stream channel and RMA

Type SSBT Prescription 3 standards:
•	north side of a Type SSBT stream has a stream segment at least 200 feet in length, 

and

•	Type SSBT stream has a stream valley direction that runs in a general east to west 
direction, stream valley direction is between 60 and 120 degrees east and 240 and 
300 degrees west on a compass bearing of 0 and 360 degrees as north 

Operators shall: 
•	retain all trees within 40 feet of the high water level on the north side of a Type SSBT 

stream where the stream valley direction criteria are met 

•	apply either Type SSBT Prescription 1 – No Harvest RMA or Type SSBT Prescription 2 
– Partial Harvest RMA, where the Type SSBT Prescription 3 – North-sided Buffer is not 
applied

•	describe in a written plan and map where Prescription 3 is intended to be implemented

Can trees left in RMAs help meet the wildlife leave tree requirements?
Yes. Operators may count as wildlife trees all conifers and hardwoods that meet wildlife 
leave tree requirements within 40 feet of the stream high water level.

General Prescription Requirements

Table A-24. Medium Type SSBT Prescription 3 – North-sided Buffer:
Streamside Tree Retention for Harvest Type 2 or Type 3 Units (OAR 629-642-0105)

Geographic Region: Coast Range, South Coast, Interior, Western Cascades

Wildlife Leave Trees: All conifers and hardwoods trees that meet wildlife leave tree 
requirements within 40 feet of the stream high water level.

Notes for Table A-24. 
1. Distances are measured from the high water level of the Type SSBT stream.
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Use for
medium Type SSBT, relief 
Prescription 1 – No 
Harvest RMA, Type 2 or 
3 harvests and Coast 
Range, South Coast, 
Interior and Western 
Cascades geographic 
regions, including the 
“main stem” of any Type 
F stream upstream of the 
Type SSBT of a harvest 
Type 2 or Type 3 units.

Use when
no harvest will take place 
within the Type SSBT 
RMA and the parcel 
meets the standards of 
relief Prescription 1 – No 
Harvest RMA

RMA width – 70 feet
Leave the following on each side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees within the RMA that lean over the stream channel

•	all snags and downed wood in the stream channel and RMA

Can trees left in RMAs help meet the wildlife leave tree requirements?
Yes. Operators may count as wildlife trees all conifers and hardwoods that meet wildlife 
leave tree requirements as follows: 

•	the basal area of hardwoods left in the RMA that are greater than 6 inches DBH but 
growing more than 20 feet from the high-water level

•	the basal area of sound snags, at least 6 inches DBH and at least 30 feet high, that 
are growing more than 20 feet from the high-water level can account for up to 10% of 
the basal area requirement

Can trees left in RMAs help meet the wildlife leave tree requirements?
Yes. Operators may count as wildlife trees all conifers and hardwoods that meet wildlife 
leave tree requirements as follows:  

•	all trees within 20 feet of the high-water level channel

•	 in the remainder of the RMA, up to 50% of the trees retained to meet the total basal 
area  target in Table A-25, and

•	any trees in excess of the total basal area target in Table A-25

Table A-25 Medium Type SSBT Relief Prescription 1 – No Harvest RMA:
Streamside Tree Retention for Harvest Type 2 or Type 3 Units (OAR 629-642-0110)

Wildlife Leave Trees: Up to 50% of the trees retained to meet the total basal area 
target and any wildlife leave trees in excess of the total basal area target. Square 
feet of basal area per each 500-foot stream segment, each side of the stream (any 
combination of conifers and hardwoods 6 inches or greater DBH)

RMA Total basal area (20 to 70 feet) = 58 sq. ft.

Notes for Table A-25 
1. Distances are measured from the high water level of the Type SSBT stream.  
2. Up to 10% of the basal area requirement may be comprised of sound conifer snags 6 inches or 
greater DBH and at least 30 feet tall.

General Prescription Requirements
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Use for
medium Type SSBT, relief 
Prescription 2 - Partial 
Harvest RMA, Type 2 or 
3 harvests and Coast 
Range, South Coast, 
Interior and Western 
Cascades geographic 
regions, including the 
“main stem” of any Type 
F stream upstream of the 
Type SSBT of a harvest 
Type 2 or Type 3 units.

Use when
the live conifer basal 
area in the RMA located 
more than 20 feet from 
the high-water level of 
the Type SSBT stream is 
more than the RMA total 
basal area in Table A-24 
and the parcel meets 
the standards in relief 
Prescription 2 – Partial 
Harvest RMA.

RMA width – 70 feet
Leave the following on each side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees within the RMA that lean over the stream channel

•	all snags and downed wood in the stream channel and RMA

•	minimum live conifers, at least 8 inches DBH, per 500 feet within the RMA for the 
Inner Zone, Outer Zone and the RMA total in Table A-26

•	minimum conifer and hardwood basal area targets within the RMA for the Inner Zone, 
Outer Zone and the RMA total in Table A-26

Can some hardwoods and snags help meet the basal area targets?
Yes. A combination of the following can be included in the basal area target:

•	the basal area of hardwoods left in the RMA that are greater than 6 inches DBH but 
growing more than 20 feet from the high-water level

•	the basal area of sound snags, at least 6 inches DBH and at least 30 feet high, that 
are growing more than 20 feet from the high-water level can account for up to 10% of 
the basal area requirement

Can trees left in RMAs help meet the wildlife leave tree requirements?
Yes. Operators may count as wildlife trees all conifers and hardwoods that meet leave 
tree requirements as follows:   

•	all trees within 20 feet of the high-water level channel

•	 in the remainder of the RMA, up to 50% of the trees retained that meet the basal area  
target in Table A-26, and

•	any trees in excess of the total basal area target in Table A-26

Table A-26 Medium Type SSBT Relief Prescription 2 - Partial Harvest RMA:
Streamside Tree Retention for Harvest Type 2 or Type 3 Units (OAR 629-642-0110) 

Basal area target:  
Square feet of basal area per each 500-
foot stream segment, each side of the 

stream (any combination of conifers and 
hardwoods 6 inches or greater DBH)

Live conifer trees (8 inches or greater 
DBH) per each 500-foot stream 
segment, each side of the stream

No Harvest Zone: 0 to 20 feet = Retain all trees. Trees in this area do not count 
toward meeting the basal area or live conifer tree requirements in this table.

Inner Zone:  
20 to 45 feet, minimum 15 sq. ft.

Inner Zone:  
20 to 45 feet, minimum 6 trees

Outer Zone:  
45 to 70 feet, minimum 15 sq. ft.

Outer Zone:  
45 to 70 feet, minimum 6 trees

RMA Total (20 to 70 feet) = 58 sq. ft. RMA Total (20 to 70 feet) = 13 trees

Notes for Table A-26 
1. Distances are measured from the high water level of the Type SSBT stream.  
2. Up to 10% of the basal area requirement may be comprised of sound conifer snags 6 inches 
or greater DBH and at least 30 feet tall. 
3. Must meet requirements of each zone and RMA total.

General Prescription Requirements
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Use for
small Type SSBT, 
Prescription 1 – No 
Harvest RMA, Type 2 or 
3 harvests and Coast 
Range, South Coast, 
Interior and Western 
Cascades geographic 
regions, including the 
“main stem” of any Type 
F stream upstream of the 
Type SSBT of a harvest 
Type 2 or Type 3 units.

Use when
no harvest will take place 
within the RMA of a Type 
SSBT stream.

RMA width – 80 feet
Leave the following on each side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees within the RMA that lean over the stream channel

•	all snags and downed wood in the stream channel and RMA

Can trees left in RMAs help meet the wildlife leave tree requirements?
Yes. Operators may count as wildlife trees all conifers and hardwoods that meet wildlife 
leave tree requirements as follows:  

•	all trees within 20 feet of the high-water level channel

•	 in the remainder of the RMA, up to 50% of the trees retained to meet the total basal 
area  target in Table A-27, and

•	any trees in excess of the total basal area target in Table A-27

Table A-27 Small Type SSBT Prescription 1 – No Harvest RMA:
Streamside Tree Retention for Harvest Type 2 or Type 3 Units (OAR 629-642-0105)

Wildlife Leave Trees: Up to 50% of the trees retained to meet the total basal area 
target and any  wildlife leave trees in excess of the total basal area target. Square 
feet of basal area per each 500-foot stream segment, each side of the stream (any 
combination of conifers and hardwoods 6 inches or greater DBH)

RMA Total basal area (20 to 60 feet) = 37 sq. ft.

Notes for Table A-27 
1. Distances are measured from the high water level of the Type SSBT stream.  
2. Up to 10% of the basal area requirement may be comprised of sound conifer snags 6 inches or 
greater DBH and at least 30 feet tall..

General Prescription Requirements
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Use for
small Type SSBT, 
Prescription 2 – Partial 
Harvest RMA, Type 2 or 
3 harvests and Coast 
Range, South Coast, 
Interior and Western 
Cascades geographic 
regions, including the 
“main stem” of any Type 
F stream upstream of the 
Type SSBT of a harvest 
Type 2 or Type 3 units.

Use when
the live conifer basal area 
in the RMA located more 
than 20 feet from the 
high-water level of the 
Type SSBT stream is more 
than the RMA total Basal 
Area in Table A-28.

RMA width – 60 feet
Leave the following on each side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees within the RMA that lean over the stream channel

•	all snags and downed wood in the stream channel and RMA

•	minimum live conifers, at least 8 inches DBH, per 500 feet within the RMA for the 
Inner Zone, Outer Zone and the RMA total in Table A-28

•	minimum conifer and hardwood basal area targets within the RMA for the Inner Zone, 
Outer Zone and the RMA total in Table A-28

Can some hardwoods and snags help meet the basal area targets?
Yes. A combination of the following can be included in the basal area target:

•	the basal area of hardwoods left in the RMA that are greater than 6 inches DBH but 
growing more than 20 feet from the high-water level

•	the basal area of sound snags, at least 6 inches DBH and at least 30 feet high, that 
are growing more than 20 feet from the high-water level can account for up to 10% of 
the basal area requirement

Can trees left in RMAs help meet the wildlife leave tree requirements?
Yes. Operators may count as wildlife trees all conifers and hardwoods that meet leave 
tree requirements as follows:   

•	all trees within 20 feet of the high-water level channel

•	 in the remainder of the RMA, up to 50% of the trees retained to meet the total basal 
area  target in Table A-28, and

•	any trees in excess of the total basal area target in Table A-28

Table A-28 Small Type SSBT Prescription 2 - Partial Harvest RMA:
Streamside Tree Retention for Harvest Type 2 or Type 3 Units (OAR 629-642-0105)  

Basal area target:  
Square feet of basal area per each 500-
foot stream segment, each side of the 

stream (any combination of conifers and 
hardwoods 6 inches or greater DBH)

Live conifer trees (8 inches or greater 
DBH) per each 500-foot stream 
segment, each side of the stream

No Harvest Zone: 0 to 20 feet = Retain all trees. Trees in this area do not count 
toward meeting the basal area or live conifer tree requirements in this table.

Inner Zone:  
20 to 40 feet, minimum 10 sq. ft.

Inner Zone:  
20 to 40 feet, minimum 4 trees

Outer Zone:  
40 to 60 feet, minimum 10 sq. ft.

Outer Zone:  
40 to 60 feet, minimum 4 trees

RMA Total (20 to 60 feet) = 37 sq. ft. RMA Total (20 to 60 feet) = 8 trees

Notes for Table A-28 
1. Distances are measured from the high water level of the Type SSBT stream.  
2. Up to 10% of the basal area requirement may be comprised of sound conifer snags 6 inches 
or greater DBH and at least 30 feet tall. 
3. Must meet requirements of each zone and RMA total.

General Prescription Requirements
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Use for
small Type SSBT, 
Prescription 3 – North-
sided Buffer, Type 2 or 
3 harvests and Coast 
Range, South Coast, 
Interior and Western 
Cascades geographic 
regions, including the 
“main stem” of any Type 
F stream upstream of the 
Type SSBT of a harvest 
Type 2 or Type 3 units.

Use when
the north side of a Type 
SSBT stream has a stream 
segment at least 200 
feet length and meets 
the standards in the Type 
SSBT Prescription 3.

RMA width – 40 feet
Leave the following on the north side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees within the RMA that lean over the stream channel

•	all snags and downed wood in the stream channel and RMA

Type SSBT Prescription 3 – North-sided Buffer Standards:
•	north side of a Type SSBT stream has a stream segment at least 200 feet in length

•	Type SSBT stream has a stream valley direction that runs in a general east to west 
direction

•	stream valley direction is between 60 and 120 degrees east and 240 and 300 
degrees west on a compass bearing of 0 and 360 degrees as north 

Operators shall: 
•	retain all trees within 40 feet of the high water level on the north side of a Type SSBT 

stream where the stream valley direction criteria are met 

•	apply either Type SSBT Prescription 1 – No Harvest RMA or Type SSBT Prescription 2 
– Partial Harvest RMA, where the Type SSBT Prescription 3 – North-sided Buffer is not 
applied

•	describe in a written plan and map where Prescription 3 is intended to be 
implemented.

Can trees left in RMAs help meet the wildlife leave tree requirements?
Yes. Operators may count as wildlife trees all conifers and hardwoods that meet wildlife 
leave tree requirements within 40 feet of the stream high water level.

General Prescription Requirements

Table A-29. Small Type SSBT Prescription 3 – North-sided Buffer: 
Streamside Tree Retention for Harvest Type 2 or Type 3 Units (OAR 629-642-0105)

Geographic Region: Coast Range, South Coast, Interior, Western Cascades

Wildlife Leave Trees: All conifers and hardwoods trees that meet wildlife leave tree 
requirements within 40 feet of the stream high water level.

Notes for Table A-29 
1. Distances are measured from the high water level of the Type SSBT stream.
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Use for
small Type SSBT, relief 
Prescription 1 – No 
Harvest RMA, Type 2 or 
3 harvests and Coast 
Range, South Coast, 
Interior and Western 
Cascades geographic 
regions, including the 
“main stem” of any Type 
F stream upstream of the 
Type SSBT of a harvest 
Type 2 or Type 3 units.

Use when
no harvest will take place 
within the RMA of a Type 
SSBT stream.

RMA width – 50 feet
Leave the following on each side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees within the RMA that lean over the stream channel

•	all snags and downed wood in the stream channel and RMA

Can trees left in RMAs help meet the wildlife leave tree requirements?
•	all trees within 20 feet of the high-water level channel

•	 in the remainder of the RMA, up to 50% of the trees retained to meet the total basal 
area  target in Table A-30, and

•	any trees in excess of the total basal area target in Table A-30

Table A-30 Small Type SSBT Relief Prescription 1 – No Harvest RMA:
Streamside Tree Retention for Harvest Type 2 or Type 3 Units (OAR 629-642-0110)

Wildlife Leave Trees: Up to 50% of the trees retained to meet the total basal area 
target and any wildlife leave trees in excess of the total basal area target. Square 
feet of basal area per each 500-foot stream segment, each side of the stream (any 
combination of conifers and hardwoods 6 inches or greater DBH)

RMA Total basal area (20 to 50 feet) = 28 sq. ft.

Notes for Table A-30 
1. Distances are measured from the high water level of the Type SSBT stream.  
2. Up to 10% of the basal area requirement may be comprised of sound conifer snags 6 inches or 
greater DBH and at least 30 feet tall.

General Prescription Requirements
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Use for
small Type SSBT, relief 
Prescription 2 – Partial 
Harvest RMA, Type 2 or 
3 harvests and Coast 
Range, South Coast, 
Interior and Western 
Cascades geographic 
regions, including the 
“main stem” of any Type 
F stream upstream of the 
Type SSBT of a harvest 
Type 2 or Type 3 units.

Use when
the live conifer basal area 
in the RMA located more 
than 20 feet from the 
high-water level of the 
Type SSBT stream is more 
than the RMA total in 
Table A-31 and the parcel 
meets the standards of 
relief Prescription 2 – 
Partial Harvest RMA. 

RMA width – 50 feet
Leave the following on each side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees within the RMA that lean over the stream channel

•	all snags and downed wood in the stream channel and RMA

•	minimum live conifers, at least 8 inches DBH, per 500 feet within the RMA for the 
Inner Zone, Outer Zone and the RMA total in Table A-31

•	minimum conifer and hardwood basal area targets within the RMA for the Inner Zone, 
Outer Zone and the RMA total in Table A-31

Can some hardwoods and snags help meet the basal area targets?
Yes. A combination of the following can be included in the basal area target:

•	the basal area of hardwoods left in the RMA that are greater than 6 inches DBH but 
growing more than 20 feet from the high-water level

•	the basal area of sound snags, at least 6 inches DBH and at least 30 feet high, that 
are growing more than 20 feet from the high-water level can account for up to 10% of 
the basal area requirement

Can trees left in RMAs help meet the wildlife leave tree requirements?
Yes. Operators may count as wildlife trees all conifers and hardwoods that meet wildlife 
leave tree requirements as follows: 

•	all trees within 20 feet of the high-water level channel

•	 in the remainder of the RMA, up to 50% of the trees retained that meet the basal area  
target in Table A-31, and

•	any trees in excess of the total basal area target in Table A-31

Table A-31 Small Type SSBT Relief Prescription 2 - Partial Harvest RMA:
Streamside Tree Retention for Harvest Type 2 or Type 3 Units (OAR 629-642-0110)  

Basal area target:  
Square feet of basal area per each 500-
foot stream segment, each side of the 

stream (any combination of conifers and 
hardwoods 6 inches or greater DBH)

Live conifer trees (8 inches or greater 
DBH) per each 500-foot stream 
segment, each side of the stream

No Harvest Zone: 0 to 20 feet = Retain all trees. Trees in this area do not count 
toward meeting the basal area or live conifer tree requirements in this table.

Inner Zone:  
20 to 35 feet, minimum 7 sq. ft

Inner Zone:  
20 to 35 feet, minimum 3 trees

Outer Zone:  
35 to 50 feet, minimum 7 sq. ft.

Outer Zone:  
35 to 50 feet, minimum 3 trees

RMA Total (20 to 50 feet) = 28 sq. ft. RMA Total (20 to 50 feet) = 6 trees

Notes for Table A-31 
1. Distances are measured from the high water level of the Type SSBT stream.  
2. Up to 10% of the basal area requirement may be comprised of sound conifer snags 6 inches 
or greater DBH and at least 30 feet tall. 
3. Must meet requirements of each zone and RMA total.

General Prescription Requirements
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Table A-32 Large Type D or N Basal Area Targets

Geographic region Standard target, 
square feet of basal area per 1,000 feet of stream

Coast Range & South Coast 90

Interior & Western Cascades 110

Siskiyou 90

Use for
large Type D or N streams, 
Type 2 or 3 harvest and 
west-side geographic 
regions.

Use when
the live conifer basal area 
in the RMA is more than 
the standard target.

RMA width – 70 feet
Leave the following on each side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees that lean over the channel and grow in the RMA

•	all snags and down wood in the channel and RMA

•	no fewer than 30 live conifers, at least 11 inches DBH, per 1,000 feet within the RMA

•	enough conifer basal area within the RMA to meet the standard target

Can some hardwoods and snags help meet the target?
Yes. All cottonwood and Oregon ash trees, at least 6 inches DBH, left in the RMA but 
growing more than 20 feet from the high-water level may count toward the basal area 
target.

A combination of the following can make up to 10 percent of the basal area target:

•	the basal area of hardwoods (other than alder) left in the RMA that are greater than 24 
inches DBH but growing more than 20 feet from the high-water level

•	the basal area of sound snags, at least 6 inches DBH and at least 30 feet high, that 
are anywhere within the RMA

Can trees left in RMAs help meet other leave tree requirements?
Yes. All conifers and hardwoods left in the RMA may be counted toward requirements for 
leave trees within Type 2 or Type 3 harvests, as long as they meet the other requirements 
for leave trees.

General Prescription Requirements
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Table A-33 Medium Type D or N Basal Area Targets

Geographic region Standard target,  
square feet of basal area per 1,000 feet of stream

Coast Range & South Coast
50 

(30 may be from hardwoods)

Interior & Western Cascades
50 

(30 may be from hardwoods)

Siskiyou
50 

(30 may be from hardwoods)

Use for
medium Type D or N 
streams, Type 2 or 3 
harvest and west-side 
geographic regions.

Use when
the live conifer basal area 
in the RMA is more than 
the standard target.

RMA width – 50 feet
Leave the following on each side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees that lean over the channel and grow in the RMA

•	all snags and down wood in the channel and RMA

•	no fewer than 10 live conifers, at least 8 inches DBH, per 1,000 feet within the RMA

•	enough conifer basal area within the RMA to meet the standard target.

Can some hardwoods and snags help meet the target?
Yes. Hardwood trees left in the RMA can contribute up to a maximum of 30 square feet 
of basal area per 1,000 feet toward meeting the basal area target.

Sound conifer snags, at least 6 inches DBH and at least 30 feet high, can make up as 
much as 5 percent of the basal area target.

General Prescription Requirements
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Table A-34 Large Type D or N Basal Area Targets

Geographic region Standard target,  
square feet of basal area per 1,000 feet of stream

Coast Range & South Coast 140

Interior & Western Cascades 160

Siskiyou 120

Use for
large Type D or N 
streams, Type 1 or 
unclassified harvest and 
west-side geographic 
regions.

Use when
the live conifer basal area 
in the RMA is more than 
the standard target.

RMA width – 70 feet
Leave the following on each side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees that lean over the channel and grow in the RMA

•	all snags and down wood in the channel and RM,

•	no fewer than 30 live conifers, at least 11 inches DBH, per 1,000 feet within the RMA

•	enough conifer basal area within the RMA to meet the standard target.

Can some hardwoods and snags help meet the target?
Yes. All cottonwood and Oregon ash trees, at least 6 inches DBH, left in the RMA but 
growing more than 20 feet from the high-water level may count toward the basal area 
target.

A combination of the following can make up to 10 percent of the basal area target:

•	the basal area of hardwoods (other than alder) left in the RMA that are greater than 24 
inches DBH but growing more than 20 feet from the high-water level

•	the basal area of sound snags, at least 6 inches DBH and at least 30 feet high, that 
are  anywhere within the RMA

General Prescription Requirements
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Table A-35 Medium Type D or N Basal Area Targets

Geographic region Standard target,  
square feet of basal area per 1,000 feet of stream

Coast Range & South Coast
60 

(30 may be from hardwoods)

Interior & Western Cascades
60 

(30 may be from Hardwoods)

Siskiyou
60 

(30 may be from hardwoods)

Use for
medium Type D or N 
streams, Type 1 or 
unclassified harvest and 
west-side geographic 
regions.

Use when
the live conifer basal area 
in the RMA is more than 
the standard target. RMA width – 50 feet

Leave the following on each side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees that lean over the channel and grow in the RMA

•	all snags and down wood in the channel and RMA

•	no fewer than 10 live conifers, at least 8 inches DBH, per 1,000 feet within the RMA

•	enough conifer basal area within the RMA to meet the standard target

Can some hardwoods and snags help meet the target?
Yes. Hardwood trees left in the RMA can contribute up to a maximum of 30 square feet 
of basal area per 1,000 feet toward meeting the basal area target.

Sound conifer snags, at least 6 inches DBH and at least 30 feet high, can make up as 
much as 5 percent of the basal area target.

General Prescription Requirements



	 APPENDIX	 187

Use for
large Type D or N streams, 
Type 2 or 3 harvest and 
east-side geographic 
regions.

Use when
the live conifer basal area 
in the RMA is more than 
the standard target.

RMA width – 70 feet
Leave the following on each side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees that lean over the channel and grow in the RMA

•	all snags and down wood in the channel and RMA

•	no fewer than 30 live conifers, at least 11 inches DBH, per 1,000 feet within the RMA

•	enough conifer basal area within the RMA to meet the standard target.

Can some hardwoods and snags help meet the target?
Yes. All hardwoods left in the RMA may count toward the basal area target.

Sound conifer snags, at least 6 inches DBH and at least 30 feet high, left in the RMA 
may count toward as much as 10 percent of the basal area target. 

Can trees left in RMAs help meet other leave tree requirements?
Yes. All conifers and hardwoods left in the RMA may be counted toward requirements for 
leave trees with Type 2 or 3 harvests, as long as they meet the other requirements for 
leave trees.

Table A-36 Large Type D or N Basal Area Targets

Geographic region Standard target, 
square feet of basal area per 1,000 feet of stream

Eastern Cascades 70

Blue Mountains 70

General Prescription Requirements
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Use for
medium Type D or N 
streams, Type 2 or 3 
harvest and east-side 
geographic regions.

Use when
the live conifer basal area 
in the RMA is more than 
the standard target.

RMA width – 50 feet
Leave the following on each side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees that lean over the channel and grow in the RMA

•	all snags and down wood in the channel and RMA

•	no fewer than 10 live conifers, at least 8 inches DBH, per 1,000 feet within the RMA

•	enough conifer basal area within the RMA to meet the standard target

Can some hardwoods and snags help meet the target?
Yes. All hardwoods left in the RMA may count toward the basal area target.

Sound conifer snags, at least 6 inches DBH and at least 30 feet high, can make up as 
much as 5 percent of the basal area target.

Can trees left in RMAs help meet other leave tree requirements?
Yes. All conifers and hardwoods left in the RMA may be counted toward requirements 
for leave trees with Type 2 or 3 harvests, as long as they meet the other requirements 
for leave trees.

Table A-37 Medium Type D or N Basal Area Targets

Geographic region Standard target, 
square feet of basal area per 1,000 feet of stream

Eastern Cascades 50

Blue Mountains 50 

General Prescription Requirements
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Table A-38 Large Type D or N Basal Area Targets

Geographic region Standard target, 
square feet of basal area per 1,000 feet of stream

Eastern Cascades 100

Blue Mountains 100

Use for
large Type D or N streams, 
Type 1 or unclassified 
harvest and east-side 
geographic regions.

Use when
the live conifer basal area 
in the RMA is more than 
the standard target.

RMA width – 70 feet
Leave the following on each side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees that lean over the channel and grow in the RMA

•	all snags and downed wood in the channel and RMA

•	no fewer than 30 live conifers, at least 11 inches DBH, per 1,000 feet within the RMA

•	enough conifer basal area within the RMA to meet the standard target

Can some hardwoods and snags help meet the target?
Yes. All hardwoods left in the RMA may count toward the basal area target.

Sound conifer snags, at least 6 inches DBH and at least 30 feet high, left in the RMA 
may count toward as much as 10 percent of the basal area target.

General Prescription Requirements
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Use for
medium Type D or N 
streams, Type 1 or 
unclassified harvest  
and east-side geographic 
regions.

Use when
the live conifer basal area 
in the RMA is more than 
the standard target.

RMA width – 50 feet
Leave the following on each side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees that lean over the channel and grow in the RMA

•	all snags and down wood in the channel and RMA

•	no fewer than 10 live conifers, at least 8 inches DBH, per 1,000 feet within the RMA

•	enough conifer basal area within the RMA to meet the standard target

Can some hardwoods and snags help meet the target?
Yes. All hardwoods left in the RMA may count toward the basal area target.

Sound conifer snags, at least 6 inches DBH and at least 30 feet high, can make up as 
much as 5 percent of the basal area target.

Table A-39 Medium Type D or N Basal Area Targets

Geographic region
Standard target, 

square feet of basal area per 1,000 feet of stream

Eastern Cascades 60

Blue Mountains 60 

General Prescription Requirements
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Table A-40 Small Type N Vegetation Retention

Geographic region Where required

Coast Range None required

South Coast Perennial channels where the upstream 
drainage area is greater than 160 acres

Interior Perennial channels where the upstream 
drainage area is greater than 330 acres

Western Cascades None required

Siskiyou Perennial channels where the upstream 
drainage area is greater than 580 acres

Eastern Cascades All perennial channels

Blue Mountains All perennial channels

Use for
small Type D streams, 
all types of harvest and 
all geographic regions.

RMA width – 20 feet
There are no basal area targets for these streams.

However, leave the following on each side of the stream:

•	all understory vegetation within 10 feet of the high-water level

•	all trees within 20 feet of the high-water level

•	all trees that lean over the channel and grow in the RMA

•	all snags and down wood in the channel and RMA

A stream is considered to be perennial if it usually has summer surface flow 
after July 15, as determined by ODF.

To minimize stream warming, operators are encouraged to leave understory 
vegetation and non-merchantable trees (those less than 6 inches DBH) along all 
perennial streams in operation areas.

No RMA width designated 

There are no basal area targets for these streams.

However, leave the following on each side of the stream:

•	understory vegetation and unmerchantable conifers (those less than 6 
inches DBH) for 10 feet on each side of the high-water level for the 
perennial channels indicated below 

Use for
small Type N streams, 
all types of harvest and 
all geographic regions.

General Prescription Requirements
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How to plan for and calculate peak flows for 
stream crossings

If no, your stream crossing is 
probably more straightforward.
Follow these steps to calculate the size 
of the culvert needed if the crossing is 
not on a fish-bearing stream. In some 
situations the same size culvert also may 
be adequate for a stream that has fish, but 
this should be verified before construction.

Remember that if the fill depth for your 
planned stream crossing is more than 15 
feet (see page 129), it requires a written 
plan.

What flow level must the crossing 
be able to handle?
Forest practices rules require that a culvert 
or bridge crossing be sized to handle at 
least a 50-year peak flow (sometimes 
referred to as the 50-year storm).

This is the ODF’s “Peak Flow for Forest Streams” map 
for the northwest corner of Oregon. Lines on the map 
indicate the 50-year peak flow in cubic feet per second 
per square mile of drainage area. For this area of Oregon, 
50-year peak flows vary from 75 cfs per square mile on 
east side of the map to 400 cfs on the (wet) west side.

If you’re planning to install or replace a stream crossing, there’s a key question to 
answer: Are there fish in the stream?

If yes, it’s best to get help from a professional, because designing and installing the stream crossing 
can get complicated. Stream crossings must allow for fish passage, and this involves more things to 
consider. For example, the slope of the stream may require a different crossing design that makes 
the installation more costly. It’s wise to check with experienced people.

How do you determine the  
peak flow?
Without a long-term gauging station on 
your stream, you can’t know for sure 
what the 50-year peak flow is for a 
particular stream crossing location, but 
it can be estimated from an ODF map 
that’s based on other local records and 
information. Here’s how to do it.

What this means
You need to be sure the structure you’re installing can handle a very 
large storm and the runoff it produces. If not, the resulting damage 
or washout can require a costly replacement, along with stream and 
fish habitat damage below the failure and the inconvenience of a 
closed road.

The “50-year peak flow” actually refers to the local storm flow 
that has a 2 percent chance of occurring in any given year. When 
averaged across many years, a flow of this size occurs only about 
twice a century, but it’s important to understand that the occurrence 
of such a storm flow does not affect the likelihood of the next big 
event – there’s still a one in 50 chance (2 percent) a similar flow 
will occur in any following year.
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STEP 3

Calculate peak flow for the size of your drainage.

From Step 1 we know the peak flow: 100 cfs.

From Step 2 we know the size of the drainage: .83 square 
miles.

How many cubic feet per second must the culvert handle?

The culvert must be sized to handle a flow of at least 83 cfs.

Here’s the calculation: 100 x .83 = 83

STEP 4

Determine what size culvert is needed.

From Step 3 we know the 
peak flow in cfs.

Go to Table A-40. It lists the 
flow capacities for common 
sizes of round culverts.

The table shows that a 
54-inch circular culvert 
has a capacity up to 87 
cfs.  With good conditions 
it would likely handle a flow 
of 83 cfs, but a larger pipe 
would provide an extra 
margin of safety.

Table A-40 
Flow Capacity For 
Circular Culverts

Diameter 
(inches)

Capacity  
(cfs)

18 Less than 5

24 5-11

30 12-20

36 21-31

42 32-46

48 47-64

54 65-87

60 88-113

72 145-178

STEP 1

Use a “Peak Flows for Forest Streams” map available at 
your local ODF office. The northwest corner of this map is 
illustrated on page 192.

Find the location of your planned stream crossing on the 
map. What is the value of the closest line? If your crossing is 
between two lines, figure out the average value of the two 
closest lines.

Example: Let’s say you’re planning to install a culvert in a 
location where the map indicates the 50-year peak flow to be 
100 cfs per square mile of drainage. The next thing you have 
to figure out is the size of the drainage above your planned 
crossing.

STEP 2

Determine the size of the drainage upstream of your crossing.

•	Use a 7.5-minute topographic map or software. Outline 
the drainage boundary (highest terrain above the stream 
crossing) with a pencil or electronic drawing tool (see 
illustration above).

•	Use a 1:24000 dot grid to determine the size of the 
drainage. Dot grids are printed on clear plastic so you can 
lay them on top of topographic maps and see drainage 
boundaries (see illustration above).  If you have map 
software, it may have a tool that can determine areas within 
such boundaries.

•	Count the number of grid intersections that fall within the 
drainage boundary.

•	Multiply the number of grid intersections by .036. This is 
the drainage area in square miles.

Example: If the number of squares counted within the 
drainage boundary is 23, the drainage is .83 square miles.

Here’s the calculation: 23 x .036 = .83

Proposed 
crossing

For other information sources, see pages 197-198.

Planning for Peak Flows
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Glossary
Although some important terms are 
included here, many are specifically 
defined in sections of the Oregon 
Forest Practices Act (ORS 527.620) and 
Rules (OAR 629-600-0100). Always 
verify these definitions to help ensure 
compliance with the act and rules.

Acre
a land area of 43,560 square feet, in 
any shape. If square, it would measure 
approximately 209 feet per side

Active management target
the minimum basal area required to protect 
the RMA when a landowner agrees to do 
stream improvement work on a Type F 
stream

Active Road
a road currently being used or maintained for 
removing commercial forest products.

Afforestation
planting a forest in an area where the 
previous vegetation or land use was not 
forest

Aggregate
mechanically crushed, angular rock used for 
forest road surfacing

Alternatives to burning
methods to reduce or avoid the need for 
slash burning (e.g., lop and scatter, chipping 
and biomass utilization)

Anadromous fish
fish that are born and reared in fresh water, 
move to the ocean to grow and mature, and 
return to fresh water to reproduce (e.g., 
salmon, steelhead, shad)

Aquatic life
organisms (e.g., plants, insects, animals) 
that spend all or a portion of their life in 
water

Aspect
the direction toward which a slope faces

Basal area
the cross-sectional area of the trunk of 
a tree, 4.5 feet above the ground, often 
calculated from the diameter at that height: 
basal area = tree diameter squared, times 
.005454

Biomass
the wood product obtained by chipping or 
grinding all or some portion of trees (e.g., 
tops, limbs, unmerchantable stems and 
other residues) usually for renewable energy 
production

Blowdown 
trees felled by high winds

Bog
a hydrologically closed (no significant water 
flow) wetland, characterized by saturated 
peat soils and specialized plant communities

Bull trout
Fish species Salvelinus confluentus

Cable yarding
moving logs from the stump to the landing 
using an overhead system of winch-driven 
cables to which logs are attached with 
chokers

Clearcut
a logging and reforestation method for 
shade-intolerant tree species, in which the 
entire timber stand, except required leave 
trees, is harvested

Cobble
the name for a specific size class of rock: 3 
to 12 inches in diameter

Conifer
a tree with cones, often called “evergreen” 
because it keeps its foliage year-round 
(e.g., pine, spruce, fir and larch trees) and 
also known as “softwood” from its wood 
characteristics

Culvert
pipe that channels water under a road

Cutslope
the slope above a road, created by a cut 
into the face of a hill slope during road 
construction

D stream – see “Type D stream”

DBH 
(diameter at breast height) the diameter of a 
tree outside of the bark at breast height (i.e., 
4.5 feet above the ground, measured on the 
uphill side of the tree)

Default standard
the minimum basal area required to protect 
the RMA when the existing basal area is 
less than half of the standard target and 
Alternative Prescriptions #1 and #2 are not 
applicable

Deforestation
clearing a forest and putting the land into a 
nonforest use

Domestic water use
the use of water for human consumption and 
other household human use

Down log
a green tree or an existing log intentionally 
left on the ground after a harvest for wildlife 
habitat and other benefits

Downspout
an attachment (e.g., a half-round culvert 
section) to a culvert outlet that carries water 
beyond the fill slope to control erosion

Drain dip
a shallow depression in the road surface 
to provide for surface drainage without 
interrupting vehicle traffic

End haul
moving excavated roadway material by dump 
truck to another location, in contrast to 
sidecasting the material next to the road

Estuary
a body of water semi-enclosed by land 
and connected with the open ocean where 
saltwater and freshwater mix (e.g., all 
estuary waters, tidelands, tidal marshes and 
submerged lands extending upstream to the 
head of tidewater)

Every reasonable effort
actions required by the landowner or 
operator if a fire starts in an active operation, 
which maintain limited liability exposure; can 
vary based on amount and type of available 
resources

F stream – see “Type F stream”

Fledgling
a young bird learning to fly

Flush
any activity that causes a sensitive wildlife 
species to leave its nest, roost or perching 
tree

Free-to-grow
the point when a tree or stand has a high 
probability of remaining or becoming 
dominant over competing vegetation; 
reforestation rules require this be achieved 
within six years

Geotextile
synthetic fibers formed into woven or non-
woven fabric used to separate, filter or 
reinforce; used in road surfaces to reduce 
rutting, stabilize the ground and increase the 
load-carrying capacity

Gradient
the slope of a road surface in the direction 
of travel, usually expressed in percent; e.g., a 
10 percent grade equals a change along the 
road of 10 feet vertical in 100 horizontal feet
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Granite soils (decomposed granites; 
granitics) 
light-colored soils with a coarse texture due 
to particle sizes ranging from sand to small 
gravel; loose and highly erodible due to low 
clay content that does not hold particles 
together

Ground-based yarding
moving logs from the stump to the landing 
using a dozer or rubber-tired skidder; attached 
logs are pulled behind the machine with 
chokers or one end of the logs lifted and 
dragged with a grapple

Hardwood
a broadleaf, usually deciduous, tree (e.g., 
oak, maple, cottonwood, ash, madrone)

Headwall
the steep, often bowl-shaped, upper reaches 
of a drainage 

High-water level
the water level reached during the average 
annual high flow; often corresponds with 
the edge of streamside terraces, a change 
in vegetation or a change in soil or litter 
characteristics

Hog fuel
logging debris (e.g., defective logs, chunks, 
branches) that is ground up at a log landing 
and sold to and/or used by a mill to create 
electricity

Inactive Road
a road used for forest management exclusive 
of removing commercial forest products.

Juvenile fish
immature fish or fingerlings; stream crossings 
must not impede their movement up and 
downstream

Landowner
any individual, combination of individuals, 
partnership, corporation or association of 
whatever nature that holds an ownership 
interest in forestland, including the state and 
any political subdivision of the state

Limited liability (fire suppression)
a landowner or operator is responsible for 
fire suppression costs of no more than 
$300,000, given “every reasonable effort” 
and no willful, malicious or negligent actions 
found to cause the fire

Log landing
the area where logs may be collected, 
delimbed and loaded onto trucks.

Main stem
the portion of a Type F stream that is directly 
upstream of a Type SSBT stream

Marsh
a wetland formed in a shallow pond, 
depression, river margin or tidal area; 
characteristic plants include grasses, sedges, 
cattails and bulrushes

N stream – see “Type N stream”

Notification of Operation 
a document required to be filed with the ODF 
15 days prior to starting a forest operation

Operation
any commercial activity relating to the 
establishment, management or harvesting of 
forest tree species

Operator
any person, including a landowner or timber 
owner, who conducts an operation

Peak flow
the highest stream flow from a large storm or 
snowmelt event; a 50-year return interval flow 
for stream crossing design

Perennial stream
a stream that has running water after July 15 
under normal climatic conditions

Plantation
a reforested area composed primarily of trees 
established by planting or seeding practices

Pole
a young tree between 1 and 10 inches DBH 
(see DBH)

Prescribed burn
the deliberate burning of wildland fuels for 
the purpose of fire hazard reduction, with 
consideration of local weather, soil moisture, 
populated areas and time of day

Prior approval
formal permission from ODF for certain forest 
practices before the activities begin

Ravel (dry ravel)

the particle-by-particle erosion of loose 
rock or dry soil fragments from steep 
slopes, driven by gravity and not water; 
common on road cutslopes and on 
steep slopes after wildfire

Reforestation
the re-establishment of forest cover either 
naturally or by planting or seeding

Resource site
unique area used by sensitive, threatened 
or endangered species where protection 
measures are required; includes nesting, 
roosting, watering and foraging locations

RMA (riparian management area)
an area along each side of specified waters 
of the state with special vegetation retention 
and management requirements for the 
protection of water quality, fish and wildlife 
habitat

Road prism
the cross-section of a road between the 
points of excavation and fill

Rule of thumb
a simple guideline or procedure based on 
general concepts or experience, which 
provides roughly correct but not strictly 
accurate or reliable results

Salmon
any of the five salmon species that exist in 
Oregon. These species are:

(a) Chinook salmon (Oncorhynchus 
tshawwytscha);

(b) Coho salmon (Oncorhynchus kisutch);

(c) Chum salmon (Oncorhynchus keta);

(d) Sockeye salmon (Oncorhynchus nerka); 
and

(e) Pink salmon (Oncorhynchus gorbuscha)

SSBT
a stream with salmon, steelhead or bull 
trout present or otherwise used by salmon, 
steelhead, or bull trout at any time of the 
year as determined by the State Forester

Scarify
mechanically remove competing vegetation 
or interfering debris, and/or disturbing the 
soil surface, to improve reforestation success

Scenic highway
designated highways with special 
requirements for forest operations within 
specified distances

Seedling
a young tree less than 1 inch DBH (see 
DBH)

Seep
water emerging from the ground along an 
extensive line or surface; in contrast to a 
spring where the water emerges from a 
localized spot

Shelterwood
A harvest and reforestation method in 
which most trees are removed but some are 
retained to shade seedlings that otherwise 
would be susceptible to heat and drought

Shovel
an excavator equipped with a grapple, used 
instead of a skidder or dozer to move logs

Glossary
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Side channel
a channel other than a main channel of a 
stream that only has flowing water when high-
water levels occur

Significant wetland
those wetland types that require site-specific 
protection

Site class
a grouping of site indexes that indicates 
relative productivity

Site index
a measure of forest site quality based on the 
height of the dominant trees in a stand at a 
specified age, usually 50 or 100 years

Site preparation
any treatment that enhances site conditions 
for plantation establishment or natural 
regeneration

Skidding
in ground-based logging, the process of 
dragging logs from the woods to a landing; 
called “yarding” in cable or helicopter logging

Slash
tree tops, branches, bark and other natural 
debris, left after a forest operation

Slope (degrees or percent)
an incline measured as the change in surface 
level within a given horizontal distance, 
expressed in degrees or as a percentage 
(e.g., a rise of 2 feet that spans 100 feet is a 
2 percent slope or an angle of 1.15 degrees)

Snag
a dead standing tree or section of the stem at 
least 30 feet tall and at least 11 inches DBH 
(see DBH)

Sound snag
a dead tree with some intact bark or limb stubs; 
conifers can have merchantable wood

Squash pipe
a type of culvert used to cross streams in 
areas with low road clearances or wide 
channels; also can provide better conditions 
for fish passage

Standard target
the minimum basal area of specified tree 
types and sizes that must be retained in the 
RMA when harvesting near a Type F or D 
stream

Steelhead
the anadromous life history variant of 
Oncorhynchus mykiss

Stocking
the number of trees on a given area, as in the 
case of trees per acre required to be planted 
after a harvest

Stream
a channel with a distinct bed or banks 
scoured by water which serves to confine 
water and that contains flowing surface water 
during some portion of the year.

Stream-associated wetland
a wetland that is not classified as significant 
and that is next to a stream

Stream improvement
actions to improve aquatic habitat, including 
placing logs, trees or boulders in streams, 
fencing out livestock, constructing side 
channels and afforestation

Subgrade
the layer of a roadbed on which the base or 
surface course is placed; on an unsurfaced 
road, this is the wearing surface (top layer 
upon which vehicles travel)

Talus
slope formed by an accumulation of rock 
debris, sometimes from a cliff or road cut 
above

Temporary crossing
a stream crossing installed and used during 
a harvest and promptly removed when the 
operation is completed or prior to seasonal 
runoff, whichever comes first

Temporary fill
material (e.g., soil and rock) used to construct 
a temporary crossing that must be removed 
from below the high water level of the stream 
at the completion of the operation

Threatened or endangered species
any species of plant or animal listed as 
in danger of becoming rare or extinct 
throughout all or a significant portion of its 
range, as defined by the Endangered Species 
Act of 1976

Topography
the surface forms, elevations and contours of 
an area of land

Turbidity
the cloudy appearance of a water body, 
caused by suspended or dissolved solids, 
algae, etc.; can indicate natural or accelerated 
erosion

Type 1 harvest
a harvest operation that requires reforestation 
because the number of seedlings, saplings or 
poles left does not meet the local stocking 
standards; however, wildlife leave trees are 
not required

Type 2 harvest
a harvest operation that requires wildlife 
leave trees but not reforestation because 
an adequate number of seedlings, saplings 
or poles are left; sometimes called a “green 
clearcut”

Type 3 harvest
a harvest operation that requires reforestation 
and, if larger than 25 acres, wildlife leave 
trees and down logs; limited to 120 acres 
and typically a clearcut

Type D stream
a stream that has domestic water use, but no 
fish use

Type F stream
a stream with fish use, or both fish use and 
domestic water use

Type N stream
a stream with neither fish nor domestic water 
use

Unclassified harvest
a harvest operation that meets the standards 
for both reforestation stocking and wildlife 
trees; typically a commercial thinning

Understory vegetation
those plants growing below the canopy 
formed by other, taller plants in a forest

Waste disposal area
a location for excess soil, rock and other 
debris from road construction that is stable 
and from where the material will not enter 
waters of the state

Water bar
a diversion ditch and/or hump constructed 
diagonally across a road or skid trail to 
control runoff and prevent erosion of road 
and trail surfaces

Waters of the State
include canals, creeks, estuaries, ponds, 
reservoirs, springs, streams, wells and 
wetlands

Wetland
an area sufficiently inundated or saturated by 
surface or ground water that local plants are 
typically those adapted to wet soil conditions; 
includes marshes, swamps, bogs and similar 
areas

Wildlife tree
a green tree at least 30 feet tall and at least 
11 inches DBH (see DBH), planned for and 
left after a harvest to supply habitat for birds 
and other wildlife

Written plan
a document prepared by an operator or 
landowner that describes how an operation 
will be conducted and will protect resources; 
required by the ODF for several types of 
operations and/or activity locations

Glossary
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Other information sources
OAR = Oregon Administrative Rules 

ORS = Oregon Revised Statutes  

Copies of these and other publications and technical information available 
from ODF at www.oregon.gov/odf or from OFRI at KnowYourForest.org

FROM PAGE 6 – SECTION: HOW TO 
COMPLY WITH THE OREGON FOREST 
PRACTICES ACT

1.	 OAR Chapter 629-Division 605, 
Planning Forest Operations

2.	 A Guide to Legal Requirements for 
Preventing and Controlling Fires in 
Operations on and near Forestland 
in Oregon – ODF

3.	 OAR Chapter 629-Division 600, 
Definitions

FROM PAGE 12 – SECTION: HOW 
WATERS OF THE STATE ARE 
CLASSIFIED AND PROTECTED

1.	 OAR Chapter 629-Division 635, 
Water Protection Rules: Purpose, 
Goals, Classification and Riparian 
Management Areas

2.	 OAR Chapter 629-Division 642, 
Water Protection Rules: Vegetation 
Retention Along Streams

3.	 OAR Chapter 629-Division 645, 
Water Protection Rules: Riparian 
Management Areas and Protection 
Measures for Significant Wetlands

4.	 OAR Chapter 629-Division 650, 
Water Protection Rules: Riparian 
Management Areas and Protection 
Measures for Lakes

5.	 OAR Chapter 629-Division 655, 
Water Protection Rules: Riparian 
Management Areas and Protection 
Measures for “Other Wetlands,” 
Seeps and Springs

6.	 Forest Practices Technical Note 1 
Water Classification

FROM PAGE 18 – SECTION: YOU 
WANT TO HARVEST TIMBER ON YOUR 
PROPERTY. HOW DO YOU PLAN FOR 
IT?

1.	 OAR Chapter 629-Division 630, 
Harvesting Rules

2.	 ORS 527.620, Definitions

3.	 ORS 527.676, Leaving snags and 
downed logs in harvest type 2 or 
type 3 units; green trees to be left 
near certain streams

FROM PAGE 33 – SECTION: YOU 
WANT TO HARVEST TIMBER ALONG 
A STREAM. WHAT DO YOU NEED TO 
KNOW?

1.	 OAR Chapter 629-Division 635, 
Water Protection Rules: Purpose, 
Goals, Classification and Riparian 
Management Areas

2.	 OAR Chapter 629-Division 642, 
Water Protection Rules: Vegetation 
Retention Along Streams

FROM PAGE 35 – SECTION: YOU 
WANT TO HARVEST TIMBER AROUND 
A LAKE. HOW DO YOU MEET THE 
REQUIREMENTS? 

OAR Chapter 629-Division 650, Water 
Protection Rules: Riparian Management 
Areas and Protection Measures for 
Lakes

FROM PAGE 37 – SECTION: YOU WANT 
TO HARVEST TIMBER IN OR NEAR A 
WETLAND. HOW DO YOU MEET THE 
REQUIREMENTS?

OAR Chapter 629-Division 645, Water 
Protection Rules: Riparian Management 
Areas and Protection Measures for 
Significant Wetlands

FROM PAGE 40 – SECTION: WHAT ARE 
THE REQUIREMENTS FOR LEAVING 
WILDLIFE TREES, SNAGS AND DOWN 
LOGS?

1.	 Oregon Guidelines for Selecting 
Reserve Trees, Associated Oregon 
Loggers

2.	 ORS 527.676-Leaving snags and 
downed logs in harvest type 2 or  
type 3 units; green trees to be left 
near certain streams

FROM PAGE 47 – SECTION: HOW DO 
YOU PROTECT SENSITIVE WILDLIFE 
SITES WHEN YOU HARVEST?

1.	 OAR Chapter 629-Division 665, 
Specified Resource Site Protection 
Rules

2.	 Forest Practices Note #8 (Revised), 
Spotted Owl, Dec. 1994

3.	 Forest Practices Note #10, Osprey, 
Sept. 1992

4.	 Forest Practices Program News 
Note, Summary of wildlife tree and 
down log retention requirements

5.	 Bald eagle management guidelines 
for Oregon and Washington. U.S. 
Fish and Wildlife Service, 1981. 10p.

6.	 Edge, W.D., Managing wildlife 
habitats in forested ecosystems. 
Oregon State University Extension 
Service, 12p.

7.	 Pederson, R.J., Managing small 
woodlands for cavity nesting birds. 
Woodland Fish and Wildlife Project. 
World Forestry Center, Portland, 
Oregon, 1991. 6p.

8.	 Forestry and wildlife. Oregon 
Forest Resources Institute, Portland, 
Oregon, 1998. 5p.
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3.	 Forest Practices Technical Note 3, 
Replacing stream crossing structures

4.	 Forest Practices Technical Note 4, 
Fish passage

5.	 Forest Practice Technical Note 5, 
50-year peak flow

FROM PAGE 146 – SECTION: HOW TO 
KNOW THE SITE CLASS FOR YOUR 
HARVEST UNIT LEAVE TREES AND 
REFORESTATION REQUIREMENTS

Estimating Site Productivity on Your 
Woodland. Oregon State University 
Extension Circular 1128

FROM PAGE 155 - SECTION: 
CULTURAL RESOURCES

ODF Fact Sheet Protecting Cultural and 
Historic Sites 

FROM PAGE 193 – SECTION: HOW 
TO PLAN FOR AND CALCULATE PEAK 
FLOWS FOR STREAM CROSSINGS

1.	 Estimating Streamflows on Small 
Forested Watersheds for Culvert and 
Bridge Design in Oregon, Oregon 
State University

2.	 Checklist for Storm-Proofing Rural 
Roads: Stream Crossings. Oregon 
State University

3.	 Determining the 50-year Peak Flow 
and Stream Crossing Structure Size 
for New and Replacement Crossings, 
ODF Forest Practices Technical Note 
Number 5, May 10, 2002

4.	 Forest Practices Technical Note 5, 
50-year peak flow

FROM PAGE 50 – SECTION: WHAT ARE 
THE REQUIREMENTS WHERE RAPIDLY 
MOVING LANDSLIDES MAY OCCUR?

1.	 Storm Impacts and Landslides of 
1966. ODF Technical Report #4

2.	 Landslides and Public Safety Issues. 
ODF

FROM PAGE 53 – SECTION: 
WHAT ARE THE REQUIREMENTS 
FOR HARVESTING NEAR SCENIC 
HIGHWAYS? 

ORS 527.755, Scenic highways; visually 
sensitive corridors; operations restricted

FROM PAGE 66 – SECTION: WHAT 
SHOULD YOU KNOW WHEN GROUND 
YARDING OUTSIDE RMAS?

1.	 Designated Skid Trails Minimize 
Soil Compaction, Garland, John, 
Extension Circular 1110, Oregon 
State University Extension Service, 
reprinted 1993.

2.	 OAR Chapter 629-Division 630, 
Harvesting Rules

3.	 Forest Practices Note #5, Ground 
Based Harvesting, July 1999.

FROM PAGE 71 – SECTION: WHAT 
SHOULD YOU KNOW ABOUT SLASH 
TREATMENT AND SITE PREPARATION?

OAR Chapter 629-Division 615, 
Treatment of Slash Rules

FROM PAGE 83 – SECTION: YOU’RE 
PLANNING A HARVEST; DO YOU NEED 
TO REFOREST?

1.	 Rose, R, and Morgan, P., Guide to 
Reforestation in Western Oregon, 
Oregon Department of Forestry and 
College of Forestry, Oregon State 
University, Corvallis, 2000. Step-
by-step instructions for planting and 
taking care of seedlings.

2.	 Forest Practices Notes Number 2, 
Oregon Department of Forestry,  
Dec. 1994

3.	 Summary of Oregon’s Reforestation 
Requirements, The Forest Practices 
Program News Note

4.	 OAR Chapter 629-Division 610, 
Reforestation Rules

FROM PAGES 101 AND 105 
– SECTION: WHAT ARE THE 
REQUIREMENTS WHEN APPLYING 
CHEMICALS, USING OTHER 
PETROLEUM PRODUCTS AND 
DISPOSING OF WASTE? 

1.	 Harrington, T.B. & Parendes, L.A.,  
Forest Vegetation Management 
without Herbicides, Forest Research 
Laboratory, Oregon State University, 
Dec. 1993

2.	 OAR Chapter 629-Division 620, 
Chemical and Other Petroleum  
Product Rules

3.	 Forest Practices Note No. 3:  
Chemicals And Other Petroleum 
Products, Oregon Department of 
Forestry, Jan. 1997

FROM PAGE 120 – SECTION: YOU 
WANT TO BUILD  OR RECONSTRUCT A 
FOREST ROAD. WHAT DO YOU NEED 
TO KNOW?

1.	 OAR Chapter 629-Division 625, 
Road Construction and Maintenance 
Rules

2.	 Forest Road Management 
Guidebook, Oregon Department of 
Forestry, Jan. 2000

3.	 Forest Practices Note No. 4 
(Revised July 1999): Road 
Maintenance, Oregon Department of 
Forestry, July 1999

4.	 DOGAMI – Department of Geology 
and Mineral Industries

5.	 Kramer, Brian W., Forest Road 
Contracting, Construction and 
Maintenance for Small Forest 
Woodland Owners. Oregon State 
University, College of Forestry, 
Research Contribution 35, Nov. 
2001

FROM PAGE 133 – SECTION: YOU 
WANT TO BUILD OR IMPROVE A ROAD 
ACROSS A STREAM CROSSING. WHAT 
DO YOU NEED TO KNOW?

1.	 Forest Road Management 
Guidebook, Oregon Department of 
Forestry, Jan. 2000

2.	 Fish Passage Guidelines for New 
and Replacement Stream Crossing 
Structures. ODF Forest Practices 
Technical Note Number 4, May 10, 
2002

Other Information Sources



	 APPENDIX	 199

PAGE

Active management target 23

Bald eagle 44-45

Basal area 156-159

Cable logging 67, 150

Chemical application 102-105

Classification of state waters 8

Culvert sizing 123-134

DBH 156

Ditch-relief culverts 112

Down logs 38-40

End haul 121-122

Felling, bucking, limbing 55-56

Fertilizer application 102-105

Fills over 15 feet deep 129

Fire prevention rules 85-90

Fish passage through culverts 131

Forestland conversion 83 

Free-to-grow 80

General Prescription 26, 32, 160-191

Geographic regions 10

Great-blue heron 48

Ground yarding 57-66, 148-153

Harvest methods 148

High-water level 20

Lakes 34-35

Landslides 51-53

Log landing 68-70

Machine activity in streams 58

Mechanical site preparation 71-74

Mixing chemicals 103-104

Natural reforestation 81

Non-native tree species 83

Northern spotted owl 43

Notification of operation 6

Operation 4

Operator 6

Osprey 46-47

Peak flow 192-193

Petroleum products 99-101

Pole 15, 76

Prescribed burning 91-95

PAGE

Prior approval 6

Reforestation standards 75-83

RMA 20-33

Road construction 120-122

Road drainage 110-116

Road maintenance 107-109

Sapling 15, 76

Scenic highways 49-50

Seedling 15, 76

Sensitive resource sites 41-48, 155

Side channel 21

Significant wetlands 8, 36-37

Site class 14, 145-147

Site index 14, 145-147

Site preparation 71-74

Skidding 57-66, 149

Slash removal from streams 74

Slash treatment 71-74

Snags 38-40

Spotted owl 43

Spring protection 8, 36-37

Standard target 22-23

Stream-associated wetland 8, 36-37

Stream crossings 123-134

Stream improvement 24 

Temporary fills 57-60 
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Type 1 harvest 17, 160

Type 2 harvest 17, 160

Type 3 harvest 17, 160
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Introduction 
 

In 2016, the Oregon Global Warming Commission convened a stakeholder task force with support from 
scientists from the U.S. Forest Service and Oregon State University’s Oregon School of Forestry to 
advance our understanding of the carbon potential in Oregon’s forests. This effort followed the 
Commission’s 2010 “Roadmap to 2020” Report to the Legislature, which outlined recommendations 
for reducing Oregon’s greenhouse gas emissions in other sectors. In 2010, stakeholders and 
Commission Members felt unable to examine forest carbon at any depth due to the lack of sufficient 
usable data. By 2016 the Commission had access to U.S. Forest Service Forest Inventory and Analysis 
(FIA) data collected from 2001-2005 and 2010-2015, and additional data generated by the Oregon 
State University School of Forestry. Interest had grown among legislators and stakeholders to better 
understand the significance and dynamics of forest carbon, and how it interacts with forest 
management practices and policies. With assistance and guidance from members of the Task Force 
and other sources, the Commission has developed a preliminary assessment of carbon stores and 
fluxes.1 The results should be treated as interim, subject to additional research the Oregon Department 
of Forestry has been funded to undertake to answer many of these questions in greater detail. 

Generally, the Commission drew the following broad preliminary observations: 

1. Oregon forests hold globally significant carbon stores, in forests that, notwithstanding two 
centuries of harvest and other landscape changes, rival tropical rain forests for carbon density 
and quantity of stores.2 Carbon contained in Oregon forests was likely substantially greater 
prior to Euro-American settlement over the last 200 years, settlement that included land 
clearing for agriculture and intensive logging as important early commercial activities.3 While 
prior levels of forest carbon are unlikely to be recovered, significant increases from present 
levels are possible with changes in forest management, along with incentives and offset 
programs for forestland owners. Increasing that could be supported for forestland owners.4 
Increasing carbon stores in Oregon forests can be a valuable part of how the state contributes 
to global climate change mitigation, additional to the emissions reductions that must be found 
elsewhere in Oregon’s economy. 

                                                      
1 While this Report is not a product of the Task Force and should not be characterized as such, it has gratefully benefited 
from the expertise and intellectual contributions of the members of that group; and their comments on this Report have 
been invited. 
2 Land use strategies to mitigate climate change in carbon dense temperate forests, page 1 and Figure S1. Law, Hudiberg et 
al, 2018. 
3 See Davis, Ohmann et al, “Northwest Forest Plan—The First 20 Years (1994-2013: Status and Trends of Late-Successional 
and Old Growth Forests” USFS. The paper’s maps clearly indicate very large differences in the extent and distribution of old 
growth and secondary growth from the 1850’s to the 1920’s/30’s to 2012. Because the maps imply but do not directly 
measure carbon, it is not possible to make the unqualified claim that carbon stores were greater in presettlement times. 
4 Ibid. 

 



OGWC – 2018 Forest Carbon Accounting Project Report  Page 2 of 50 

2. Forest carbon stores and fluxes (withdrawing carbon from the atmosphere; emitting back to 
the atmosphere) vary by forest type, ecoregion and ownership. Any incentives should consider 
these differences and look for optimum gains in capturing and retaining forest carbon while 
integrating carbon capture and storage with other forest values and functions.  

3. There is credible analysis of the impacts of harvesting and processing forest carbon into wood 
products that suggests that tracking a wood products carbon sequestration pool is important to 
measuring and mitigating for the loss of carbon stores that may be associated with harvest. It is 
less clear whether converting standing timber into wood products can be an effective strategy 
for maintaining or increasing overall forest carbon storage. Finding ways to better align harvest 
with carbon goals should be an important outcome for evolving state carbon policy and forest 
management practices.  

4. There is ongoing discussion of how to align forest fire policies and forest health restoration 
treatments (generally, forest biomass thinning and prescribed fire as undertaken by the US 
Forest Service and others) with increased forest carbon storage. Current analysis suggests that 
treatments which include medium to heavy thinning result in reduced carbon stores that do not 
recover in any meaningful time periods. Forest managers may elect to pursue thinning and 
other restoration treatments to achieve other goals, but to align these activities with forest 
carbon goals, they should be seeking methods that involve the least loss of carbon stores and 
the earliest recovery of these stores.  

 

 

 

 

Additional Notes:  

 The material findings and recommendations in Sections I and II will frequently rely on the 
sometimes dense analysis presented in Section III. This burdens the Report with an unfortunate 
amount of redundancy for which the authors offer apologies in advance. We recommend using 
the index of “Questions” on page 24 of this report to search Section III for the more extended 
analysis that underpins specific elements of Sections I and II.  

 Readers should also note that quantities of carbon may be expressed as carbon (C), and also 
converted to carbon dioxide equivalent (CO2e) units by multiplying an amount of carbon by the 
standard conversion factor of 3.667. Most scientific articles present measurements in 
Teragrams (Tg) of carbon or million metric tonnes (MMT) of CO2e. We have tried to make the 
conversion to MMTCO2e whenever doing so does not impeded the narrative, to allow easier 
comparisons to amounts in Oregon’s historical greenhouse gas inventories and Oregon’s 
greenhouse gas goals that are expressed as MMTCO2e. The English unit of “short tons” (2000 
lbs/ton) of CO2e are also sometimes used. If not otherwise specified, when short tons are cited, 
the text will use the word “tons.” When metric tonnes are cited, the text will use the word 
“tonnes.”  
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I. Key Takeaways 
 

The data and conclusions presented below should be taken as interim, given that tools for quantifying 
amounts, and for tracking flows and fluctuations that result from normal forest ecosystem functions, 
are incomplete and still evolving. So are harvest practices and tools for measuring and tracking carbon 
in wood products derived from timber harvest. While there are multiple sources of data and different 
analytical approaches to assessing forest carbon stocks, the data presented in this report is based on 
USDA Forest Service Forest Inventory and Analysis (FIA) 2001-2010 data, and is similar to the approach 
used for national reporting to the Intergovernmental Panel on Climate Change (IPCC) on U.S. forest 
carbon stocks; and where indicated on subsequent Net Ecosystem Carbon Balance (NECB) data and 
analysis by scientists from the Oregon State University School of Forestry. 

 Carbon in Oregon Forests. Oregon’s forests sequester very large quantities of carbon, 
presenting both risks (of release) and opportunities (for greater carbon withdrawal from the 
atmosphere and long-term forest storage). Oregon forests contain on the order of 3 billion 
(short) tons of carbon (or + 10.4 to 11.6 billion tons of CO2e5), variously in carbon pools that 
include standing live trees, standing and fallen dead trees, forest floor vegetation, and soils.6 
How we manage our state’s forest carbon stores and dynamics can have a significant effect on 
Oregon’s carbon footprint and its contribution to larger, global carbon goals.  
 

 Net Annual Forest Carbon Removed from Atmosphere. Since the early 1990s, Oregon’s 
publicly- and privately-owned forests in aggregate appear to have been removing from the 
atmosphere and storing between 23 million (short) tons and 63 million tons of CO2e (Harmon 
2018a) on average every year (total carbon removed from atmosphere via photosynthesis, less 
carbon respiration back to the atmosphere, less carbon lost to harvest and to disease, insect 
predation and wildfire combustion). If only live tree carbon is counted, the annual forest carbon 
gain from atmospheric exchange is about 38 million tons to 40 million tons (Harmon 2018a). 
Nationally, carbon stored in forests increased by 10 percent between 1990 and 2013; and 

                                                      
5 “Carbon dioxide” (CO2) is a colorless, odorless gas that exists in the earth’s atmosphere at a present [2017] concentration 
of + 406 ppm and acts as a “greenhouse gas” that reflects radiated heat back to earth, providing atmospheric warming. At 
concentrations above pre-industrial levels of + 280 ppm, CO2’s greenhouse gas properties contribute to excessive planetary 
warming and climate disruption. “Carbon” is an element with an atomic weight of 12; add two oxygen atoms to create a 
molecule of CO2 with an atomic weight of 44. When calculating a “carbon cost” per ton it’s important to distinguish 
between the two. For purposes of analyzing forest carbon, the focus is on the flow of the carbon atom among the pools (or 
into a forest products pool); and then, if carbon-based plants and trees are combusted (oxidized) in or out of the forest, on 
the flow of the resulting carbon dioxide into the atmosphere. To convert from metric tonnes (+ 2200 lbs) of “carbon” to 
short tons (2000 lbs) of “carbon dioxide equivalent/CO2e” multiply Tg/metric tonnes carbon by 3.67, then multiply by 
1.102. Thus the total FIA all-pools Oregon forest carbon amount of 2582 Tg to 2865 Tg equals 10.4 billion short tons CO2e 
to 11.6 billion short tons Co2e. 
6 Per USFS Forest Inventory and Analysis (FIA) data (2016), and Harmon 2018, unpublished manuscript. Carbon quantities 
and distributions in this Report rely primarily on these two sources unless noted otherwise. Derivation and analysis is found 
in Section IV of this Report. 
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Pacific Northwest forests were among the most productive in showing gains in forest carbon 
capture.7 Of carbon removed from the forest through harvest, part of the carbon lost within the 
forests is captured and stored for varying durations in harvested wood products such as 
building materials. 
 

 Forest Carbon Pools and Carbon Flux. Ecosystem carbon accounting methods identify distinct 
“pools” of forest carbon. In this analysis we use five USFS FIA-defined pools: (1) above-ground 
live trees, (2) above-ground dead trees, (3) downed and woody material, (4) forest floor, and (5) 
soil carbon. An analysis done by the Forest Service of FIA data put soil carbon at 47 percent and 
live trees at 35 percent as the largest pools across all Oregon ecoregions. A second analysis 
done by OSU School of Forestry scientists using FIA data plus additional sources of data 
estimates the shares of carbon in soil and live trees at 42 percent and 41 percent respectively.8 
Soil carbon quantities are assumed to be relatively stable, while live and dead/decaying trees 
are the primary interface for exchanging significant amounts of carbon between the forest and 
the atmosphere. Forest carbon is released into the atmosphere as live trees respire, as fauna 
reliant upon plants for sustenance respire, and as trees and other vegetation die from the 
effects of disease, insects, and fire, and subsequently decompose; or are removed by harvest 
and subsequently decompose. At the same time, carbon is removed from the atmosphere as 
trees and other vegetation establish and grow. The carbon stores accumulate in different forest 
carbon pools reflecting interactions (flows) among the pools (e.g., some share of carbon in the 
live wood pool may flow into the dead wood pool after fire or insect/disease mortality). Dead 
wood and other plant materials release CO2 to the atmosphere, or in a more limited way into 
the soil carbon pool where the carbon may be stored. Carbon in harvested wood may also shift 
from the in-forest live tree or dead tree carbon pools into a forest products carbon “pool” 
stored in wood products such as houses, containers and other products. 
 

 Carbon Stores and Fluxes Vary Between Publicly and Privately-Owned Forests. Almost three-
quarters (73 percent) of net carbon stores are found in publicly-owned (mostly federal) Oregon 
forests comprising 65 percent of total forested acres; carbon stores are increasing on these 
lands.  During the ten year period analyzed, these forests were withdrawing more carbon from 
the atmosphere than they were losing to in-forest decomposition, combustion and harvest. This 
is true in significant part because harvest from federal forests has been much reduced over the 
last 25 years (Krankina et al. 2012). Privately owned forests comprise 36 percent of forested 
acres and account for 28 percent of carbon stores. These lands are also withdrawing more 
atmospheric carbon than they are losing, but the margin is much smaller after netting against 
carbon losses to harvest.9 Carbon densities (carbon/area) are higher for federal forestlands 
(0.22 to 0.246 Tg/hectare) and lower for privately-owned forestlands (0.19 to 0.204 
Tg/hectare). 

                                                      
7 Per EPA “Inventory of US Greenhouse Gas Emissions and Sinks”, 2015, relying on USFS FIA data. 
8 Oregon Forest Biomass and Carbon Fluxes by Ecoregion 2001-2015 (unpublished paper), Law Hudiberg, Berner 2017. 
While Law et al begin with FIA data, various explanations are advanced for the discrepancies between the FIA and OSU 
figures, including factors having to do with treatment of roots, more detailed OSU plots, and other considerations. OSU also 
sorts the same forest carbon into seven pools: Live Trees, Standing Dead Trees, Coarse Woody Debris, Fine Woody Debris, 
Shrubs, Litter and Duff, and Mineral Soil. 
9 Harvest losses occur as trees are felled and branches removed in the forest, and again when logs are milled leaving 
residue, and again when wood products age out and are disposed of. When disposition is into a landfill, decomposition and 
release of carbon back to the atmosphere may take place over decades. 
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 Forest Carbon Capture Efficiency Varies by Ecoregion. Wetter, denser Coast and West 
Cascades eco-region forests are the most productive and so the most efficient (per acre) at 
capturing carbon. These stores face less frequent risk of release from fire and other natural 
causes. These attributes can be leveraged by carbon management strategies aimed at 
increasing forest carbon stores and storage residence times. 
 

 Wildfire as a Carbon Emissions Source. Wildfires are widely thought to be major sources of 
forest carbon released to the atmosphere, as well as presenting serious public health and safety 
issues when occurring in proximity to human habitation. Amounts of carbon released to the 
atmosphere in certain extensive fires that include areas of intense, severe fire activity, can be 
meaningful and substantial.10 However, on average, for the period 2001-2015, forest fires in 
Oregon appears to have released around 5.3 million tons CO2e annually (Law et. al, 2018) to 
the atmosphere, or a quantity equal to about 9 percent of all Oregon non-forest greenhouse 
gas emissions. This is substantially less than the net amounts of carbon annually withdrawn 
from the atmosphere by Oregon’s forests during this same period. Wildfire management will 
continue to be an important part of forest practices especially where human life, health and 
public safety are at risk. The effects of climate change can upend many assumptions about fire 
in forest management overall, especially where drought and high ambient temperatures can 
amplify normative fire activity. That said, wildfire is an essential and unavoidable element in 
Oregon forest ecosystems, so eliminating or suppressing normative occurrences of fire in 
forests cannot be a preferred option for reducing Oregon’s greenhouse gas emissions.  
 

 Harvest and Forest Carbon. There are many reasons to harvest logs from forests, including 
economic value, usefulness in products such as housing and paper, job creation in forest 
communities and in product fabrication. Based on credible evidence today, forest harvest does 
not appear to result in net carbon conservation when compared to carbon retention in 
unharvested forests.  
 
The evidence is that significant amounts of carbon are lost at each stage in timber harvest and 
processing into wood products, and in decomposition at the end of useful product life. 
Meanwhile, trees remaining in forests are actively withdrawing carbon from the atmosphere. 
The forest stores and conserves carbon more effectively and for longer periods of time than do 
most products derived from harvested trees.11 While individual trees will die and release their 
carbon, the forest can continue to renew itself, maintaining and adding to its quantities of 
sequestered carbon. 
 

 

                                                      
10 Between 14 and 18 million tons of carbon dioxide were released in the 2002 Biscuit fire, (Campbell et al. 2007), an 
amount equal to roughly a quarter of Oregon’s total statewide (non-forest) sector-based GHG emissions that year. 
11 Average estimated carbon lifespan of dimension lumber wood products in buildings is 50 – 75 years, extended to 200 
years for landfilled portion. The same figure for all harvested stem carbon, taking into account carbon lost during 
manufacture, use and disposition, is 43 years. Average potential carbon lifespan of trees left in Oregon forests is 87 – 200 
years. (Harmon 2018e) 



OGWC – 2018 Forest Carbon Accounting Project Report  Page 6 of 50 

The Commission acknowledges that there is active disagreement and debate on the life cycle valuation 
of carbon stored in wood products (including substitution effects). The Commission supports active 
research into these questions, as well as ongoing efforts by the forest products industry to continue 
introducing practices that improve carbon efficiencies at harvest and product fabrication. In particular, 
the Commission will welcome research from the Oregon Department of Forestry and others that 
quantifies net carbon emissions associated with harvest consistent with the five-step methodology 
outlined below (pages 17-18 of this report). 
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II. Oregon and National Forest Carbon Trends 
 

The fact that Oregon’s forests produce a net positive carbon capture is encouraging. It is consistent 
with the findings of the 2014 National Climate Assessment which graphically demonstrates the history 
of forest carbon losses (“emissions”) through most of the last three centuries, and the dramatic 
turnaround in forest carbon reacquisition in the last 100 years. 

 

 

Chapter 7 of the Assessment notes the likelihood that “Climate change and disturbance rates, 
combined with current societal trends regarding land use and forest management, are projected to 
reduce forest CO2 uptake in the coming decades” (Joyce et al. 2014). 

The Assessment 

places particular 

importance on the 

‘well-watered forests 

of the Pacific Coast’ 

as singularly capable 

of substantial carbon 

sequestration 

contributions to 

national and global 

goals for arresting 

and reducing 

atmospheric carbon. 

Figure 7.6 from the 2014 National Climate Assessment 

 



OGWC – 2018 Forest Carbon Accounting Project Report  Page 8 of 50 

 

 

If Oregon wishes to realize increased carbon uptake and sequestration in its forests as a key part of 
global forest carbon sequestration strategies, it will have to develop goals, and ways and means for 
achieving those goals. It will further have to weigh optimizing for carbon acquisition against other 
articulated forest sector goals including ecological restoration and fuels reduction in fire-prone forests, 
harvest for economic value, forest and watershed health, public health, and recreation. In some cases 
the tools and strategies to achieve these may align; in others they will conflict. Articulating the 
principles and policies to evaluate these tradeoffs is beyond the charge of this Commission. However, 
we can underscore the significance of forest carbon to Oregon’s larger carbon objectives, and urge the 
State to consider how forest management practices should interact with Oregon’s carbon reduction 
goals to achieve the fullest possible contribution to global climate outcomes.  

The data we have developed to date are a place to start, but they urgently suggest additional lines of 
enquiry and of needed policy development. The balance of this Report provides context for, and 
recommends, a next round of research and analysis. 

 

Oregon Forests Ecoregions and Ownership 

The Forest Service FIA dataset allows for analysis by forest ecoregion and land ownership. The map 
below shows a disaggregated view of Oregon forest ecoregions, which were then combined into six 
larger ecoregions listed in the table to the left of the map. The table also lists the seven ownership 
categories and the five forest carbon pools used in the analysis presented in this report. Methods to 
bin data into carbon pools can vary somewhat from study to study, but they generally distinguish 
between the general categories of standing live trees, standing dead trees, down wood (fallen dead 
trees or wood pieces), forest floor vegetation, and soils and roots. 

Figure 7.5 from the 2014 National Climate Assessment 
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FIA Data Sorted by Six 
Ecoregions: 

 Coast Range 

 Klamath Mountains 

 West Cascades 

 East Cascades 

 Blue Mountains 

 NW Basin 

Analyzed by Forestland Owner: 

 U.S. Forest Service 

 Bureau of Land 
Management 

 National Park Service 

 Oregon State and Local 
Government 

 Private Industrial 

 Private Non-Industrial 
“Family Forests” 

 Other 

Analyzed by Carbon Pool: 

 Live Trees 

 Dead Trees 

 Down wood 

 Forest Floor 

 Soil/Roots 
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Ownership distribution, as categorized by the U.S. Forest Service FIA report (U.S. Forest Service, 2017), 
is provided in the table below: 

Acres and Percentage of Oregon Forestland by FIA Ownership Categories12 

Public 
64% 

Private 
Tribal: 2%  |  Other Private: 34% 

 

FIA Ownership Categories Acres Percent 

Public U.S. Forest Service 14,179,700 47 

U.S. Bureau of Land Management13 3,620,700 12 

National Park Service 165,500 1 

Other Federal 29,500 < 0.001% 

State of Oregon 1,019,300 3 

Local Governments and Other Public 186,100 1 

Private Tribal Governments13 475,100 2 

Private Industrial Forests 5,984,100 20 

Private Non-Industrial Forests (woodlots) 4,324,000 14 

Totals 29,984,000 100 

  

                                                      
12 U.S. Forest Service, 2017. See interactive Oregon forest ownership map at: https://oregonforests.org/content/forest-
ownership-interactive-map 
13 These acreage totals do not include the effects of the passage of the Western Oregon Tribal Fairness Act (Public Law 115-
103) on January 8, 2018. This law designates approximately 14,742 acres of BLM-managed lands to be held in trust on 
behalf of the Confederated Tribes of the Coos, Lower Umpqua, and Siuslaw Indians and approximately 17,519 acres of BLM-
managed lands be held in trust on behalf of the Cow Creek Band of Umpqua Tribe of Indians. 

https://oregonforests.org/content/forest-ownership-interactive-map
https://oregonforests.org/content/forest-ownership-interactive-map
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III. Priority Forest Carbon Considerations 

 

Forest Wildfire as Carbon Source 

Forest fires are widely thought to be major sources of forest carbon release, as well as presenting 
serious public health and safety effects when occurring in proximity to human habitation (see summary 
text box below, “Climate-Relevant Wildfire Emissions”). In fact, amounts of carbon released to the 
atmosphere in certain very large fires can be meaningful and substantial.14 However, on average for 
the period 2001-2015, forest fires in Oregon appear to release around 5.3 million metric tons CO2e 
annually15 to the atmosphere, equal to about 9 percent of all Oregon non-forest greenhouse gas 
emissions as reported in Oregon’s sector-based GHG emissions inventory for 2015 and 2016, or about 
one-quarter the emissions from Oregon’s transportation sector for the same years (DEQ 2018).16  

 
  

                                                      
14 Between 14 and 18 million tons of carbon dioxide were released in the 20052002 Biscuit fire, (Campbell et al. 2007), an 
amount equal to roughly a quarter of Oregon’s overall non-forest sector-based GHG emissions in 2005. (Campbell, Donato 
et al, “Pyrogenic carbon emission from a large wildfire in Oregon”, 20072002.  
15 Calculated with data from Table S4 in Supporting Information from Law et al. 2018. 
http://www.pnas.org/content/pnas/suppl/2018/03/13/1720064115.DCSupplemental/pnas.201720064SI.pdf  
16 . . . …bearing in mind that forests, unlike cars, more than offset their (fire-associated) emissions by actively capturing 
carbon from the atmosphere through forest growth. 
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This amount is more than offset by the annual net carbon gains in our forests. Fire is also an historical 
and necessary element in forest ecosystems, renewing forest ecosystems through multiple 
interactions. At low to moderate intensities, forest fires appear to release moderate amounts of 
greenhouse gases while performing important ecosystem rejuvenation functions. Overall and on 
average, most Oregon forest fires appear to release + 5 percent of the carbon contained in a given 
acreage (Law and Waring 2015). Most of this comes from the small percentage of acreage subject to 
high intensity (vs. low to moderate intensity) burning.  

 

Percent of Total Area Burned in the Pacific Northwest (1984-2011)17 

 

  

The balance of carbon in the burned area remains stored in one or another of the in-forest carbon 
pools (although it may shift from live tree pool to dead tree pool; and over time to the soil carbon pool, 
or to the atmosphere).   

  

                                                      
17 The percentage of total area burnt within each burn severity class from 1984 to 2011 for dry (left panel, less than 600 mm 
year_1) and wet (right panel) ecoregions in the Pacific Northwest. High severity fire accounted for an average of 9–12% of 
the total burn area and did not change significantly over time. Estimates are from the Monitoring Trends in Burn Severity 
database Eidenshink et al., 2007). Summary statistics for each burn severity class are presented in Table 2, graphs by Logan 
Berner. (Law and Waring 2015) 
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Climate-Relevant Wildfire Emissions  

Wildfires emit both greenhouse gas and particulate pollutants that influence climate change. 
Carbon dioxide (CO2) and black carbon are two wildfire pollutants most often identified in 
policy discussions for their climate warming effects. CO2 is a greenhouse gas while black 
carbon, also sometimes simply called soot, is a tiny, solid particle emitted through incomplete 
combustion of fossil fuels, biofuels, or biomass. Black carbon is a component of fine particulate 
matter (PM2.5), a regulated air pollutant class. This text box briefly summarizes key policy-
relevant characteristics of these pollutants, but more context and detail can be found in the 
references list and from organizations like the Climate and Clean Air Coalition: 
http://www.ccacoalition.org/en/science-resources.  

Atmospheric Lifetime:  

 CO2 is a “long-lived” climate pollutant that stays in the atmosphere for approximately 100 
years. This allows CO2 to become well-mixed throughout the global atmosphere and 
means that its climate effects do not depend on where the CO2 is emitted.  

 Black carbon is a “short-lived” climate pollutant that stays in the atmosphere for around 
one week. It does not become well mixed in the atmosphere, and its effects are largely 
regional and can vary depending on the location and time (season) of its emission.  

How They Warm the Earth:  

 When sunlight reaches Earth’s surface, it can either be reflected back into space or 
absorbed by Earth. Some of the energy absorbed by the Earth is released back though the 
atmosphere into space as heat (infrared radiation). CO2 and other greenhouse gases 
prevent this outgoing heat from escaping into space, known as the greenhouse effect. This 
climate warming mechanism is very well understood by scientists, with the first paper 
attempting to quantify this effect published in 1896. 

 Black carbon warms the atmosphere by directly absorbing incoming and reflected sunlight, 
and when deposited on snow or ice can cause surface warming and melting by darkening 
the bright surfaces of pristine snow and ice, which reduces their reflectivity and increases 
their absorption of sunlight. These are both relatively well-understood effects identified in 
climate science literature beginning in the late 1990s/early 2000s. A third type of effect—
black carbon’s interactions with clouds—has much higher scientific uncertainty and is 
thought to cause both warming and cooling.  

Considerations for Mitigating Climate and Human Health Impacts:  

 Human emissions of CO2 are the largest contributor to climate warming, followed by 
methane and black carbon. Reducing CO2 and other long-lived greenhouse gases is critical 
to limiting warming to below-dangerous levels of interference with the climate system 
(e.g., 2 degrees Celsius above pre-industrial levels). Reducing black carbon and other short-
lived climate pollutants can help to slow the pace of warming over the next two to three 
decades. 

http://www.ccacoalition.org/en/science-resources
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 Black carbon is always emitted alongside other co-pollutants that have warming or cooling 
effects. For example, wildfire emissions of organic carbon and sulfate particles largely have 
a climate cooling effect. This creates scientific uncertainty about the net climate effect of 
these emissions taken together since cooling particles can offset the direct warming effect 
of black carbon particles. This is especially true for emission sources like wildfires and other 
biomass burning, which generally have high co-emissions of organic carbon (though the 
specific ratio of organic to black carbon will depend on factors like fuel load, fuel type, and 
burn severity). “Black carbon-rich” sources like diesel engines emit almost all black carbon 
and little organic carbon, increasing the certainty that reducing diesel emissions will reduce 
warming. 

 Black carbon reductions can have significant local air quality, human health, and ecosystem 
benefits. Human exposure to PM2.5, of which black carbon is one component, has well-
known and documented adverse respiratory and cardiovascular impacts. The scientific 
literature also indicates substantial benefits to maintaining snow and ice cover in regions 
like the Arctic and the Himalayas where black carbon deposits onto those surfaces.   
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Forest Harvest as a Carbon Source 

There are many reasons to harvest logs from forests, including economic value, usefulness in products 
such as housing and paper, job creation in forest communities and in product fabrication.  

Based on available evidence today, forest harvest does not result in material carbon conservation; 
rather it results in net carbon emissions measured against leaving forests unharvested. 
Notwithstanding improvements in more efficient utilization of harvested forest fiber, significant 
amounts of carbon are lost at each stage in timber harvest and in decomposition at the end of useful 
product life. Meanwhile, forests actively withdraw carbon from the atmosphere, and store and 
conserve it more effectively and for longer periods of time than do products derived from harvested 
trees.  

Just as other useful economic activities, from transportation and electricity generation to food 
production and consumption, result in net releases of carbon into the atmosphere, so do timber 
harvest and wood product fabrication and use. Just as society requires that emissions from these other 
activities be dramatically reduced, so will emissions associated with timber harvest need to find 
comparable reductions. Options from reduced harvest of public lands to longer rotations18 on private 
forestland, expanded riparian buffers, use of variable retention harvesting, and purchasing 
conservation easements could be considered. “Leakage” – e.g., more intensive logging elsewhere – 
would need to be accounted for, but Oregon’s leadership could also encourage other regions to 
incorporate carbon conservation in their forest management practices. 

Oregon’s forests are thought of and managed in some cases as natural ecosystems, and in others as 
cropland. Federal wilderness areas are clearly in the first category, while privately-owned forests are 
predominantly in the second while still providing some ecosystem functions. State and National forests 
may be managed to fall more in one category or the other. West side national forests have seen 
limited commercial logging since adoption of the Northwest Forest Plan in the early 1990s; while the 
much smaller state forests have been subject to logging in accordance with their legal obligation to 
generate revenue for local education budgets. Forest Service operations including forest fire mitigation 
treatments rely in part on revenues from commercial logging (sometimes at reduced levels) for a 
significant share of needed agency funding. Such treatments are designed by the Forest Service to 
restore something closer to natural ecosystem function in forests where decades of fire suppression 
policies have resulted in denser forest growth than was prevalent during the pre-suppression era. 
Treatments often will include some measure of commercial logging, with the revenues used to defray 
the costs of treatments. Depending on the intensity of the treatment-associated commercial harvest, 
there can be a reduction in forest carbon levels that may take decades to recover. 

There are generally accepted social and economic rationales for commercial logging on Oregon’s public 
and private forest lands. These may include economic activity that supports companies and forest 
communities, providing local jobs, and revenue generation for public purposes. Forest managers 
especially in east-side dry forests are committed to forest health treatments that seek to reduce stand 

                                                      
18 Rotations might be extended to 75-80 years for industrial west-side Oregon conifer forestlands, up from current average 
rotations of 45 years. Rotations as short as 28 years have been reported, although this may reflect harvest of shorter-lived 
species such as alder. Historic tree farm rotations, e.g., in the early 20th Century, were as long as 120 years. (Law et al. 2018 
and Hudiberg 2009) 
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densities to levels and patterns similar to what is thought to have existed prior to Euro-American 
settlement and the fire suppression era. 

That said, extractive logging for all purposes – that is, harvesting and removing (mostly) live trees with 
their carbon stores – will reduce the total amount of carbon that otherwise might be expected to 
remain in long-term forest storage.  

Harvest-related loss of forest carbon stores appears to be substantially in excess of fire-related carbon 
emissions; by one analysis, harvest reduced Oregon in-forest carbon stores by 34 percent between 
2001 and 201519 (Law et al. 2018) if compared to a non-harvest base case. Live wood carbon stores 
have been increasing in all ecoregions and for all ownership classes since 2001. But because the 
greater amount of the overall harvest takes place on private forest lands, net carbon stores on private 
lands, with 36 percent of total forest area in Oregon account for 20 percent of the net carbon stores 
increase while Federal lands with 60 percent of the total area account for 79 percent of the increase in 
net stores.20 

Notwithstanding the prevailing lower harvest levels on federal forests, there appear to still be 
significant opportunities to increase carbon stores on these lands. In contrast, the prevailing higher 
harvest levels on private lands may also offer greater opportunities to preserve and increase carbon 
stores here while continuing to harvest fiber at sustainable levels. Oregon State’s School of Forestry 
notes that average harvest cycles in west side privately-held Oregon forests have shortened from 120 
years to 45 years (and for some forests, shorter rotations still), notwithstanding that “net primary 
productivity peaks at 80-125 years” (Law et al. 2018). For illustrative purposes, the Community Land 
Model calculated that “if harvest cycles were lengthened to 80 years on private lands and harvested 
area was reduced 50 percent on public lands, state-level (carbon) stocks would increase by 17 percent 
to a total of 3,600 Tg C (or 14.56 MM short tons CO2e) and NECB (Net Ecosystem Carbon Balance) 
would increase 2-3 Tg C (8.2 to 12.2 MM tons CO2e) by 2100 (Law et al. 2018).” 

Oregon can influence, but not set, forest management practices in federal forests. Key points of 
influence for the State include the Oregon Department of Forestry Federal Forest Restoration Program, 
the use of Good Neighbor Authority, and leveraging Oregon’s well-respected collaborative forest 
restoration movement. Additionally, the State could elect different forest management practices on 
State-owned forests so long as it stayed within statutory limitations (or modified those as necessary). 
More significantly, the State could elect to use incentive and/or regulatory tools to influence 
management practices on the far more extensive private forestlands to increase carbon content, 
including reforestation, afforestation, longer harvest cycle rotations and wider riparian buffers.  

Net increases in forest carbon retained and stored resulting from reduced harvest in Oregon could be 
limited by the potential for leakage (e.g., carbon reductions from reducing Oregon harvest offset by 
increased commercial harvest elsewhere to meet market demand). While there is much literature on 
this subject, the extent of such leakage specific to Oregon harvest levels would benefit from additional 
analysis. So would further Oregon-specific analysis of the net carbon effects from substituting 
harvested wood products for other building materials (e.g., concrete, steel, aluminum) with their own 
carbon footprint; and substituting combustion of mill residues for fossil fuels to generate electricity. 

                                                      
19 See below for a discussion of post-harvest carbon stored in wood products. 
20 Harmon, 2018. For more detail and discussion, see page 27-28 of this report. 
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The Oregon Department of Forestry has been tasked by the Legislature with giving us more such 
specificity. 

Carbon Stored in Wood Products 

As noted above, reductions in carbon stored in forests is an undisputable consequence of harvest – 
trees are cut and removed. From a carbon counting perspective, it is the net effect of the removal that 
is important; that is, the lower amounts of carbon remaining in the forest after harvest, offset by the 
increased amounts of carbon flows into a forest products carbon pool (that may consist of building 
framing, paneling and siding, doors and window frames, cardboard containers, paper and so on). 
Estimates of the size of this pool, and of flows into and out of it, are the subject of much discussion in 
commercial and scientific circles but counting this pool as part of a forest carbon summing up is not 
controversial. Calculating and quantifying it can be, with some methods only counting inputs to the 
pool without netting these against carbon pool losses as buildings and other wood uses age out, are 
demolished with residue dumped, incinerated or left to slowly decompose in a landfill, each flow in 
turn releasing carbon back to the atmosphere and completing the cycle. Recent calculations show that 
“Net wood product emissions” from 2001 to 2015 were equal to fully half of Oregon’s Net Ecosystem 
Carbon Balance (NECB).21 

These losses may be partially mitigated by recovering more durable wood products (e.g., dimension 
lumber) from the harvest and using it for construction that could endure for several decades. There 
may also be carbon value added from substitution effects (e.g., using wood in place of more energy- 
and carbon intensive materials such as concrete and steel; or displacing fossil fuel-generated energy by 
being combusted for heat and electric energy); and from acknowledging carbon leakage effects (e.g., 
foregone harvest in Oregon is offset by increased harvest in British Columbia). Finally, even wood 
products that are landfilled from structures are demolished can hold their carbon for decades in a 
properly-operated landfill. The extent of these mitigating effects must be demonstrated in each case 
by net life cycle carbon analysis measured against established and agreed-to baseline conditions. 

Table 13a (page 95) of the recent California Forest Carbon Plan (Forest Climate Action Team 2018) 
notes that almost 100 percent stems reaching the mills is processed into useful products. The table 
also reinforces the important distinction between durable products (“finished lumber” and “veneer 
and other products”) at 31 percent, and non-durable products (e.g., “landscaping products,” “pulp,” 
etc.) at 69 percent.  

That said, an accounting of carbon in a wood products pool should include the following: 

1. Count carbon loss associated with in-forest harvest where roots, stumps and branches are 
stripped from stems and burned or left to decompose and release their carbon back to the 
atmosphere (estimated at 35 percent of total contained carbon in a tree, per Harmon 2018f22). 
Duration of forest carbon deficit for the harvested forest tract should be calculated. 

                                                      
21 101.66 million tons co2e out of 199.71 million tons CO2e from 2001-2015 (Table S4, Law et al. 2018) 
22 Personal Email Communication from Dr. Mark Harmon to Angus Duncan, Chair of the Oregon Global Warming 
Commission, May 29, 2018 
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2. Count carbon emissions associated with operation of extraction, transportation and milling 
equipment. 

3. Account for carbon associated with residue from milling stems into marketable wood products, 
depending on how the residue is disposed of. For example, bark and chipped residues may be 
burned for energy or marketed as mulch or ground covering. Combustion results in immediate 
carbon return to the atmosphere, while for other uses decomposition and carbon return may 
take place over months or years (see Table 13a referenced above). 

4. Net carbon in products entering the wood products pool against substitution and/or leakage 
effects. 

5. Net end-of-cycle wood products carbon emissions released from the wood products pool 
(through decomposition or combustion) against beginning-of-cycle carbon deposits into the 
pool. Durable wood products add carbon stores to the wood products pool where they endure 
for varied lengths of time. Simultaneously with carbon entering the pool in this way, carbon is 
leaving the pool as structures are demolished and materials disposed of. Well-designed and 
operated landfills may contain some part of these carbon stores for additional decades before 
materials decompose and return carbon to the atmosphere, while less durable forms of 
disposition will result in earlier such carbon returns.  

Forest Restoration Treatment as a Carbon Source 

There is discussion and disputation over forest management practices that are characterized as “forest 
health restoration treatments”, i.e. reducing quantities of vegetation (live and dead trees) to reduce 
forest fire fuel loadings and return forest composition to something closer to densities and spacing 
preferred by prevailing forest practices. This may be accomplished with a combination of physical 
vegetation removal (thinning) and prescribed fire. “Treatments” have become policy among federal 
forest managers in Oregon and other western states, especially in the vicinity of human habitation 
(WUI, or Wild/Urban Interface) and especially as forest fires have become a public health and safety 
issue. 

The Commission is not qualified to speak to the validity and appropriate application of these policies 
and practices. The Commission is clear, however, that these practices generally result in lower forest 
carbon stores for significant periods of time that make more difficult timely reductions in overall 
atmospheric carbon levels. And “timely” – that is, near term; in the next 20 to 30 years – reductions in 
atmospheric carbon concentrations are more valuable and necessary than such effects delayed. 

Overly dense forest stands and vegetation especially in drier east side Oregon forests23 were reduced 
regularly and naturally by forest fires at close intervals (for east Cascades dry Ponderosa forests, at 
mean intervals of 11 to 38 years [Fitzgerald, 2005]). A combination of forest fire suppression policies by 
20th Century forest managers and increased human habitation penetrating forests has altered those 
historical forest density and fire interval patterns while increasing risks to public health and safety. 
Forest managers in turn have argued for thinning and prescribed fire as substitute tools for fuels 
management. In order to have revenues to pay for these activities, managers frequently will mix 

                                                      
23 Thinning and/or prescribed fire may be appropriate in west side forests also, especially in proximity to human habitation. 
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commercial tree harvest with fuels reductions, which results in further reductions to in-forest carbon 
stores. 

The 2011 OSU study (Clark et al, 2011) from which the figure on the following page is taken, looked at 
the carbon consequences of different levels of thinning. Carbon accumulations continue under a “no 
thin” policy, while light thinning requires 15 years to recover pre-thin carbon levels. The analysis 
continues through an intermediate “financial break-even” thin (remove all trees less than 7” DBH24 and 
20 percent of trees 7”-20” DBH) that required a 25 to 40 year carbon recovery period; and a heavy thin 
that fails to recover pre-thin carbon levels over a 50 year (or longer) period. 

There are safety, industry and science – and cultural25 – reasons that may support any of these 
different levels of thinning, often in combination with prescribed fire. At any level above “no thin” 
however, there are net reductions in the amounts of carbon stored in the forest and a significant delay 
in recovery of pre-thin carbon levels. 

The figure shows simulation of carbon pools for the forest stand: No Thin (top), Light Thin (middle) and 
Heavy Thin (bottom). All carbon components reference the left axis. Only standing green tree volume 
(Volume) references the right axis.  

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                      
24 “diameter at breast height” 
25 The Umatilla Tribal Government, for example, seeks restoration of stand densities in the 24,000 acres of Blue Mountain 
forests it manages to enable native foods like huckleberries to thrive where they once did before fire suppression also 
suppressed the berry bushes that prospered under tribal-set fires (King 2018) 



OGWC – 2018 Forest Carbon Accounting Project Report  Page 20 of 50 

 

 

 

 

 

 

 

 

 

Forest Carbon Retained: 

No Thin 
 +400 tonnes/ 

hectare 

 No recovery time 
required 

Light Thin  
 ±300 tonnes/ 

hectare 

 24-40 year carbon-
recovery 

 208 trees/acre 
remain 

 Remove all trees 
less than 10” 
diameter 

 Improved resistance 
to crown fire 

Heavy Thin 
 ±150 tonnes/hectare 

 50+ year carbon-recovery 

 46 trees/acre remain 

 Remove all trees less than 12” diameter; 
30% of trees 12-16” diameter; 10% of trees 
16-20” diameter 

 Leaves the stand in relatively park-like 
condition, with little understory and only a 
few of the largest trees remaining. 

 Significant increase in resistance to 
torching and crowning. 
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Human Habitat Intrusion into Forests; Forestland Conversion; Reforestation; Afforestation 

Human settlement continues to intrude into forests, as most states are without even the modest land 
use tools Oregon uses to prioritize and preserve farm and forest land. 

By one delineation methodology, since 1990 some 60 percent (8.5 million) of the new homes built in 
the US, have been located in the WUI, resulting in around 46 million homes now occupying the defined 
areas.26 Over the period in question the average number of structures burned has increased an order 
of magnitude (from 405 structures in the 1970s to 4500 in 2015; while California’s Tubbs Fire in 
October 2017, by itself destroyed some 3,000 Santa Rosa homes). Managing and controlling fires that 
threaten public health and safety has put intense pressure on agency forest fire management 
budgets,27 pressure that is crowding out other management responsibilities. 

Conversion of forest land to human habitation and other non-forest uses in Oregon slowed 
dramatically when the state adopted its land use laws in the 1970’s and rolled out rules and planning 
procedures designed to protect and conserve forests and farmland. The Oregon Department of 
Forestry estimated current conversion of forest land to other uses at under one percent annually (Gray 
et al. 2016). FIA data from 2016 tables documents an annual average loss of 51,000 forest acres, or 0.2 
percent of total forested acres (again, an outcome likely influenced by the shift to more conservation-
minded Federal forest planning in the 1990s).  

Notwithstanding, Oregon already had substantial development in and adjacent to its forests, so while 
its conflict issues are not worsening, they remain challenging. Managing these conflicts especially at 
the Wild-Urban Interface (WUI) makes maximizing forest carbon stores more challenging; the pressure 
to treat adjacent forests for fuels reduction is high (if somewhat mitigated by the emergence of 
“defensible space” rules for owners to make their homes and businesses increasingly fire resistant).  

As relatively strong as are Oregon’s land use regulations, the state could elect to tighten them further 
to altogether rule out new development within forests and reduce conversion loss to zero.28 By limiting 
intrusive development (e.g., new destination resorts on forestlands), this could have the further 
benefit of mitigating future costs of managing fire and of human exposure to public health and safety 
effects.  

There is a growing overall threat to public health and safety from increasing frequency and size of 
forest fires driving smoke and soot (black carbon) into inhabited areas. Communities adjacent to or 
intruding into forestlands and susceptible to greater fire and smoke exposure tend to be more at risk, 
but in the last several years large and relatively distant conflagrations have extended their smoke 
plumes dozens, even hundreds of miles. In the summer of 2017 Portland was affected first by smoke 

                                                      

26International Code Council. The Blue Ribbon Panel Report on Wildland Urban Interface. April 4, 2008. 
https://inawf.memberclicks.net/assets/blueribbonreport-low.pdf. The 2008 data need updating, and likely would show 
these conditions have worsened. 
27 From + $1B/year in the 1990s to +$3B/year in the 2000s. 
28 Several other states have adopted forest preservation and enhancement goals, including a “no net loss of forestland” in 
Maryland. Development flexibilities can be built into such a goal, including offsets or in lieu fees that can be used to 
conserve or reforest equivalent acres elsewhere. Absent regulatory constraints, Maryland reportedly continues to 
experience net loss of forestland, leading to calls for a one-for-one replacement statute. 

https://inawf.memberclicks.net/assets/blueribbonreport-low.pdf
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from fires in British Columbia, then from the Eagle Creek Fire forty miles east up the Columbia River 
Gorge. 

Potential for Increasing Oregon’s Forest Carbon Stores 

Law et al, 2018, identify four strategies for accelerating the gains in carbon stores in Oregon forests: 
reforestation, afforestation, longer harvest rotation periods (to 80 years) on private forestlands and an 
additional 50 percent reduction in harvest on public (federal and state) lands.29 Combined, these 
measures (at levels proposed by the authors) were calculated to increase Net Ecosystem Carbon 
Balance (NECB) in Oregon’s forests by an additional 890 million tons CO2e by 2050.30 

While the State has no direct authority over management policies on federal forestlands, it is in a 
position to influence these policies. Oregon should propose to federal forest managers a range of 
management and harvest strategies that could materially increase the rate of carbon capture and 
sequestration, and extended retention horizons, that would amplify current carbon content levels in 
these forests. 

The State could identify private lands that would lend themselves to reforestation (e.g., in areas 
affected by fire and beetle kill) where forest science indicates that such treatments would be useful 
and not redundant of natural reseeding function. The State could also seek likely opportunities for 
afforestation where forests existed prior to Euro-American settlement (e.g., of Willamette Valley areas 
presently cultivated for grass crops; some of these areas may earlier have been cleared of trees to 
enable cropping). The two strategies together have the potential for increasing Oregon’s Net 
Ecosystem Carbon Balance (NECB) by up to 67 Tg C by 2100 (270 million tons CO2e (Law et al, 2018)). 

  

                                                      
29 “Harvest cycles in the mesic (moist) and montane forests have declined from over 120 y to 45 y despite the fact that 
these trees can live 500-1000 y and net primary productivity (of carbon) peaks at 80-125 y.” (Law et al 2018) 
30 Ibid., Figure 3, page 3 (teragrams carbon/year converted to million short tons CO2e). 
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IV. What Can We Say About the Present State of Carbon Stores and Flows 

in Oregon Forests; In Principal Reliance Upon United States Forest Service 

Forest Inventory and Analysis (FIA) Data 
 

We present this section of the Report in a Question and Answer format, by way of seeking clarity and 
specificity for what are inherently complex and interactive data sets. Carbon stores in forests are not 
static but dynamic. Flows among forest carbon pools, flows between the forest and the atmosphere, 
and flows by way of harvest into a wood products carbon pool may take place over decades or even 
centuries, or they may occur rapidly and dramatically. Measuring forest carbon has to recognize these 
dynamics. 

We must also acknowledge up front that while data on forest carbon amounts and flows are far 
advanced from our first review (in the Commission’s 2010 “Roadmap to 2020” Report), they still leave 
too much unknown or imperfectly understood. Thus quantities are generally expressed as ranges, 
reflecting the uncertainties remaining in the data. A section at the end of this Q&A proposes a list of 
uncertainties that a next iteration of analysis should address. 

This document summarizes findings from an analysis of FIA data augmented with additional data and 
analysis developed by Oregon State University School of Forestry scientists (Harmon 2018 a-d; Law et 
al31). These more detailed reports include descriptions of methods and fuller sets of results, and will be 
posted on the Commission’s website. The information and findings herein should be considered a 
preliminary analysis of carbon stores and flows, their amounts and trends, and their significance in 
describing forest carbon policy options.   

In Harmon (2018a) FIA estimates provided by USFS scientists Drs. Fried and Gray were adjusted to 
incorporate data Dr. Harmon felt would be useful, including missing pools (e.g., tree roots), lack of 
decomposition losses (e.g., standing dead trees), or double counting (e.g., soil stores). These modified 
data were then used to estimate the store and change in stores of pools for Oregon’s forests and for 
major ownership groups. Harmon (2018b) undertook a similar analysis, but at the ecoregion level. In 
Harmon (2018c) information about the rate of change and the estimated lifetime of carbon in pools 
was used to estimate the future potential store of carbon as well as sensitivity to change in the 
processes underlying changes in carbon stores. In Harmon (2018d) a model of wood product 
manufacturing, use, and disposal was coupled with historical information about the durability of these 
stores to estimate the fraction of current harvests that result in a net gain in solid wood products 

                                                      
31 Professors Harmon and Law are both associated with the School of Forestry, Oregon State University, and were 
contributors to the Commission’s Forest Carbon Accounting Task Force. Doctors Jeremy Fried and Andrew Gray, to whom 
we are indebted for the FIA data on which these findings rely (but not the findings themselves), are with the USUSDA Forest 
Service. 
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stores. This variable was then used with the FIA derived estimates of harvest to estimate the quantities 
and variability over time in wood product stores at the state-level.    

The questions and answers that follow, taken together, describe and quantify storage and flows of 
carbon from pool to pool through Oregon’s major forest ecosystems (including a post-harvest wood 
products carbon pool). It focuses on factual findings rather than policy implications, which are raised 
elsewhere in the Report. In the many places where uncertainty exists in these factors, that uncertainty 
is identified. Where values are uncertain, the estimates are states as ranges. 

Questions and answers are arranged below as follows: 

A.  State of Carbon Stores in Oregon Forests 

 What is the present total store of carbon in Oregon’s forests? 

 How much has this total store of forest carbon changed over time? 

 What is the distribution of total carbon and carbon density (store per unit area) among 
ecoregions? 

 What is the distribution of total carbon and carbon density (store per unit area) among owners? 

 What is the distribution of total carbon and carbon density (store per unit area) among owners? 

 How does the distribution of total carbon for each ownership vary among ecoregions and among 
the major forest carbon pools? 

 What is the distribution of total carbon among in-forest carbon pools? 

 How is the distribution of total carbon and carbon density (store per unit area) among in-forest 
carbon pools influenced by ownership? 

 How does the distribution of total carbon among in-forest carbon pools vary by ecoregion? 

 How much carbon that has harvested from Oregon’s forests has accumulated in the form of 
wood products? 

 How have the stores of wood product stores varied over time for the different ownerships? 

 What is the current total store of carbon in Oregon’s forest sector (forest and wood products)? 
 

B. State of Flux of Carbon in Oregon Forests 

 What is the estimate of annual gross and net amounts of carbon flowing into Oregon’s forests 
(all pools) from the atmosphere? 

 How has this flow varied over recent years and why? 

 How do flows vary by ecoregions? 

 How do these vary by ownership? 

 How might the net carbon flux between the Oregon’s forests and the atmosphere change in the 
future? 

 What has been the net flux of the entire forest sector (forests and wood products)? 

 Has this changed in recent years? And how might this change in the future? 

 What can we usefully say about the potential effects of climate change on forest composition 
and carbon flux functions in Oregon’s forests?  
 

C. Data Uncertainties and Research Needs 
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A. State of Carbon Stores in Oregon Forests 

What is the present total store of carbon in Oregon’s forests? 

These amounts are based on the FIA data that were provided by the US Forest Service and after the 
various adjustments for unreported pools and corrections were made. The total store of carbon in 
Oregon’s forests is estimated to range between 2582 and 2865 Tg32 C (2847 to 3159 million short tons 
of C). This is stored over a total of 12,167,082 ha (30,065,488 acres) of forest land. The range in 
estimates is related to uncertainties in both correction and adjustment factors and does not include 
uncertainties related to sampling or the empirical models used to estimate carbon stores from the data 
FIA collects.  This range in estimates is 6 percent to 15 percent lower than the 3036 TgC estimated by 
Law et al (2018), a difference that appears to be primarily caused by differences in live tree stores 
estimates.  

How much has this total store of forest carbon changed over time? 

The FIA data provided only gives information for the 2001-2015 period. Forthis period it appears that 
total stores of carbon have increased for Oregon’s forests as a whole, for all ecoregions, and all 
ownerships. Based on the estimated range of annual net increase in total forest ecosystem carbon 
stores (5.8 Tg to 15.8 Tg C/yr)) Oregon’s forests have gained approximately 81 to 221 Tg of carbon over 
this 14 year period; or an average annual gain of 23 to 64 short tons CO2e. That reflects a 3 percent to 
8 percent gain in total stores over the 14 years. In contrast, and based on previous modeling studies, it 
is likely that the total carbon stores associated with Oregon’s forests declined between 1900 and 1990 
due primarily to harvest of carbon-dense old growth forest (Krankina et al. 2012). It also likely that 
state-wide total carbon stores have been increasing on federal forestlands since the inception of the 
1992 Northwest Forest Plan, due to significant reductions in harvest of federal forests. While some 
datasets (Krankina et al. 2012; Law et al. 2018) support this conclusion, this FIA-based analysis does 
not. New techniques (e.g., LIDAR) promise more detailed and definitive measurements in the near 
future.  

What is the distribution of total carbon and carbon density (store per unit area) among ecoregions? 

The West Cascades, Coastal, and Klamath ecoregions are contributing more to the state-wide total 
carbon stores than their area would suggest (Figure 1); that is, their contained carbon density per acre 
is higher than in other eco-regions. This is especially true for the first two ecoregions given their 
wetter, milder climate that leads to higher timber and carbon productivity in these denser western 
forests.33 The Blue Mountain, east Cascades, and Other (a mixture of areas with low forest cover 

                                                      
32 One Teragram (Tg) is equal to one million metric tonnes; or to 1.102 million short tons. Values in this report may be 
expressed in Teragrams (Tg), in millions of metric tonnes (one tonne = 2200 lbs), or in millions of short tons (one ton = 2000 
lbs.). Quantities of carbon may be expressed as carbon (C), and also converted to carbon dioxide equivalents (CO2e) by 
multiplying an amount of Carbon by the conversion factor 3.667. Most scientific articles use Tg or million metric tonnes 
(MM tonnes). We have tried to make the conversion to MM tons CO2e whenever doing so does not impeded the narrative, 
to allow easier comparisons to amounts in Oregon’s historical GHG inventories that are expressed as MMCO2MMCO2e. 
33 “. . . Law et al. 2018, page 3663: “…Oregon . . .… coastal and montane forests have high biomass and carbon 
sequestration potential. They represent coastal forests from northern California to southeast Alaska, where trees live 800 
years or more and biomass can exceed that of tropical forests.” Law et al, “Land Use Strategies . . .” January 22, 2018. 
Average According to Dr. Mark Harmon, the average life span of carbon in an Oregon forest is “87 - 200 years” per direct 
(personal communication from Dr. Mark Harmon, May 2018).  
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throughout the state) ecoregions contribute less to total carbon stores than their area would suggest. 
On a per unit area basis (i.e., carbon density) there is a 2-fold difference in stores between the 
ecoregion with the highest (West Cascades) and that with the lowest (Blue Mountains) values (Figure 
2). Both the West Cascades and Coastal total stores are approximately 40 percent higher than the 
state-wide average, whereas the Blue Mountain and East Cascades ecoregions are 35 percent lower 
than the state-wide average.   

 
Figure 1. Proportional distribution of area and total carbon stores by forested area within each 
ecoregion.  
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Figure 2. Density of total forest carbon stores by ecoregion. The “low” and “high” estimates reflect the 
range of certainty associated with adjustments and correction factors used.34 

 

 

What is the distribution of total carbon and carbon density (store per unit area) among owners? 

The proportion of total forest carbon was higher for federal ownerships than area would suggest, 
lower for private ownerships and Other35 owners (Figure 3).  This pattern was consistent across all 
ecoregions.  

 

 

 

 

 

                                                      
34 Figures and text will sometimes reference “forest carbon stores” to include the contents of all in-forest carbon pools per 
US Forest Service Forest Inventory and Analysis (FIA) data. At other times it may reference “live tree carbon” to indicate 
that pool only, or when that pool is used as a rough proxy for all in-forest carbon stores when calculating ratios. Live tree 
carbon data are the most reliable available, but when used as a proxy the values should be taken as indicative and not 
definitive. Carbon density refers to the amount of carbon stored per unit of area (hectare or acre) 
35 “Private” owners include industrial timberland and smaller, often family-owned, woodlots. “Other” owners include State 
of Oregon and tribal forest lands. 
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Figure 3. Proportion of total carbon stores in forests contributed by different ownerships for forested 
lands within those properties.  

 

 
Figure 4. Carbon density in all forms in Oregon’s forests by ownership.36 

 

                                                      
36 Table 4 reflects carbon density/intensity of forests by owner. While the “Other” ownership category (see Footnote 31 
above) compares well on carbon density, it comprises less than 5 percent of total Oregon forested acres. 
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Total forest carbon density varied among ownerships, with the highest for Other owners compared to 
federal or private owners (264 to 291 Mg C/ha, respectively) (Figure 4). The lowest was for private 
lands (190 to 204 Mg C/ha) and federal ownerships were intermediate in terms of carbon density (220 
to 246 Mg C/ha). These estimates do not include carbon associated with stumps or their dead roots, 
and so may be slightly higher than reported here by about 0.5 percent (Harmon 2018a).  

How does the distribution of total carbon for each ownership vary among ecoregions and among the 
major forest carbon pools? 

Federal forests consistently have higher total carbon stores than private forests. This suggests that a 
chosen management approach has a fairly consistent impact of total forest carbon stores; specifically 
higher rates of harvest reduce carbon stores in forests while lower rates of harvest retain more carbon 
in forests. This effect is mitigated to some degree by the net difference between inflow and outflow of 
carbon in a post-harvest wood products carbon pool, as discussed below. 

What is the distribution of total carbon among in-forest carbon pools? 

The majority of carbon is stored in the mineral soil and live tree pools (42 percent and 41 percent 
respectively) (Figure 5). Dead wood and forest floor stores comprised the remaining 17 percent.    

Figure 5. Proportional stores of carbon in Oregon’s forests by major pool and ownership. Total indicates 
the distribution among pools for the state as a whole. 
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How is the distribution of total carbon and carbon density (store per unit area) among in-forest 
carbon pools influenced by ownership? 

There is a higher proportion of mineral soil carbon stores on private ownerships than federal ones 
(Figures 5 and 6). Conversely, there is a higher proportion of live carbon stores on federal ownerships 
than private ones.  This is a function of the higher level of harvest on private ownerships. The 
proportion of stores in the dead wood and forest floor pools is similar across ownership types. This 
distribution may reflect the historical prior selection of more productive forests and soils (e.g., lower 
elevation Coast and West Cascade areas) being captured by private forest owners while higher 
elevation, less productive lands became federal forests. 

How does the distribution of total carbon among in-forest carbon pools vary by ecoregion? 

In general, mineral soil carbon is proportionately higher in drier ecoregions (e.g., Blue Mountains) and 
live carbon is proportionately higher in wetter ecoregions (e.g., West Cascades and Coastal). However, 
as described above, management is also important given that harvest-related mortality and carbon 
removal from the forests can reduce overall stores within those forests.  

Figure 6. Distribution of total carbon stores for each major pool by ecoregion. The far right-hand 
column is the statewide “average” of ecoregions. 

 

How much carbon that has harvested from Oregon’s forests has accumulated in the form of wood 
products? 

Wood products represent another forest carbon “pool.” As with other pools, carbon flows into the 
wood products pool as harvest converts trees into products. The amount of carbon entering the wood 
products pool is less than that removed from the live wood pool because branches, stumps and roots 
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are left behind to enter the in-forest dead wood pool, or to decompose and return carbon to the 
atmosphere. The harvested carbon is further reduced as trees are processed into products with mill 
residues left for disposal. Different products will have different product – and carbon storage – 
lifespans (e.g., paper -- short duration; structural lumber – longer duration) in the wood products pool.  
As carbon in new products is flowing into the wood products pool, the carbon in old, disposed of and 
decomposing products is returned to the atmosphere. The amount of carbon stored in this pool (as in 
all the pools) is the net of carbon flowing in minus the carbon flowing out; and the storage duration 
varies with the product and/or form of disposal. For structural lumber in a building this duration may 
extend as much as 230 to 345 years but the average is much shorter: 50 – 75 years (Harmon 2018e). 
However, well-buried landfilled debris from demolished structures can take 200 to 900 years to decay 
and release carbon to the atmosphere (Harmon 2018e). For comparison, carbon in west side coastal 
and montane forests may be stored for up to 800 years (Law et al.. 2018); the average for all live trees 
is 28 – 20028 – 200 years (Harmon 2018e, which states that the wide range reflects “variation in short 
versus long-lived tree species” and that live trees in federal forests generally have a longer average 
carbon lifespan (109 years) when compared to the average on private forestlands (28 years)).  

This question is further complicated and can only be answered in a relative sense because Oregon’s 
harvests have traditionally been reported in board feet and there is uncertainty about the conversion 
to cubic units. However, using historical data on harvest levels, the path of manufacturing, product 
uses and lifespans, as well a fate after disposal, approximately 1067 Tg C have been harvested and 247 
Tg C of solid product-related carbon has accumulated between 1900 and 2016 (Figure 7) (Harmon 
2018d). This means that 23 percent of the carbon harvested from forests over this time period is 
currently stored in solid wood products that are either being used or have been disposed. The majority 
of these stores (68 percent) produced from stem wood and in the form of products in use have an 
average lifespan is 43 years; however, the fastest growing store is disposed products principally in 
landfills.  As harvest and mills become more efficient, the amount of stem wood captured in product 
can be expected to increase. It is less clear whether buildings and other wood products will have longer 
or shorter lifespans.  

For the 2001 to 2015 period the process model used to predict the net growth of solid wood products 
suggests that the proportion of the harvested carbon that is resulting in an increase in wood product 
stores for the state as a whole is 13.9 percent (Harmon 2018d). This means that the rest of the harvest 
is either lost to the atmosphere during manufacturing or is replacing products in use or disposal that 
are losing carbon to the atmosphere by decomposition and combustion.  

Based on the amount of harvest estimated from FIA data for the 2001 to 2015 period, approximately 
15.8 Tg C37 of wood products have accumulated over this same period (Harmon 2018a). This is 7 to 19 
percent of the value accumulating in the forest itself over the same period. This analysis does not 
capture emissions associated with harvest and transport operations, or the significant multi-decadal 
delay in rebuilding in-forest carbon store after harvest (see wood products carbon accounting steps, 
page 18 of this report). 

                                                      
37 The average annual increase in wood products was 1.13 Tg C/y. Multiply by 14 years to get 15.8 Tg C. The 1.13 Tg C figure 
is derived by beginning with harvest cuttings per year (9.56 Tg C/y), less 15 percent to account for branches not harvested, 
times 0.14 (rounded up). The product of that calculation is 1.13 Tg C/y. 
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Figure 7. Cumulative harvest and store of harvested carbon in solid form of carbon 1900 to 2016 for all 
ownerships combined.  

 

 

How have the stores of wood product stores varied over time for the different ownerships? 

A decline in harvest in Oregon’s federally-owned forests since the early 1990’s has led to consistent 
declines in product carbon stores deriving from these forests, over this period (Figure 8). This trend in 
federal forests has resulted in a declining overall rate of carbon accumulation in this pool (offset by a 
much larger net carbon accumulation within the same federal forests) and a reduction in net carbon 
contained in the wood products pool from all Oregon forests (Figure 8A). The accumulation rate for all 
ownerships since 1990 is approximately half the pre-1990 rate. The declining trend in solid wood 
product stores from federal ownerships (specifically national forests) was also found by the baseline 
assessment of harvested wood products conducted by the USDA Forest Service, Pacific Northwest 
Region (USDA Forest Service 2015).  

There is considerable variation among ownerships when net changes in wood products are expressed 
as a fraction of harvest resulting in a net accumulation of wood products. For federal ownerships net 
change in products stores on federal lands is negative, declining at a rate equivalent to 69.5 percent of 
the harvest (offset by carbon stores within federal forests gaining significantly). The net change in 
product stores on private and other ownerships is positive and is equivalent to 21.6 percent and 31.9 
percent of the harvest, respectively (while carbon stores within private forests are gaining slightly).  
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Figure 8. Store of carbon in solid wood products in use or disposed 1900 to 2016.  

 

 

What is the current total store of carbon in Oregon’s forest sector (forest and wood products)? 

The estimates of wood product stores presented above do not address the issue of uncertainty in 
converting board feet to cubic feet. Based on the correspondence of the FIA-based harvest estimates 
and those reported by from the Oregon Department of Forestry, the uncertainty in solid wood 
products in use and disposal would be approximately 20 percent so the range in wood product stores 
might be between 247 and 315 TgC. This would put total stores of carbon for Oregon’s entire forest 
sector (in-forest and wood products) as large as from 2829 to 3180 TgC.38 This estimate assumes that 
the uncertainties associated with these two sources (i.e., the forest and wood products) are positively 
correlated, and this may or may not be the case.  It also leaves aside issues raised above of difference 
in carbon retention (in forests; in wood products) and the delay in rebuilding forest carbon stores after 
harvest. So it is an approximate sum at a point in time and not a true picture of forest carbon 
distributions, losses and gains over time. 

                                                      
38 While most estimates of total carbon stored in Oregon forests round to + 3 billion metric tonnes, specific quantities and 
ranges can vary. For example, Law 2018 gives an estimate of 3036 TgC (3.036 billion tonnes, or about 12 billion tons CO2e). 
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B. State of Flux of Carbon in Oregon Forests 

What is the estimate of annual gross and net amounts of carbon flowing into Oregon’s forests (all 
pools) from the atmosphere? 

The average annual gross amount of atmospheric carbon flowing into Oregon’s forests via 
photosynthesis during the period 2001-2015 was estimated to be 114 to 150 Tg C/y (141 to 165 million 
tons C/y; or 517 to 606 million tons CO2e) (Figure 9).  Of this approximately 50 percent was lost within 
a year to plant respiration, 28 percent was allocated to short-lived plant parts (leaves and fine roots), 
and 22 percent was allocated into longer-lived woody tissues. Gross growth was estimated to be 27.8 
to 29.0 Tg C/y (30.6 to 32.0 million tons C/y) for above- and belowground live woody parts.  

Figure 9. Quantities, expressed as ranges, in estimates of carbon fluxes associated with Oregon forests. 

 

Figure 9 presents estimates of carbon net fluxes associated with Oregon forests over the 2001-2015 
period (quantities expressed as ranges).  

The net exchange between the forest and atmosphere, the key balance or net flux of concern, is shown 
on this figure as the net forest flux (also termed NECB, or Net Ecosystem Carbon Balance).  
Conceptually, to estimate this term we begin with the gross input which is equivalent to the total 
amount of carbon entering the forest system via photosynthesis (also termed gross primary production 
or GPP).  

Approximately half of the gross carbon input is lost as plants respire (also termed autotrophic 
respiration) during their growth, maintenance, and nutrient uptake. This leaves the other half as the 
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net input (also termed net primary production (NPP)39 or when just the aboveground stem wood is 
considered it is termed gross growth).  

Net live growth (also termed net growth) represents the net flux when losses from mortality related to 
natural causes and harvest are deducted from net input, but does not represent the net exchange with 
the atmosphere.  

To estimate the net forest flux the losses associated with harvest, respiration from decomposers and 
other heterotrophs such as animals, and combustion in fires are deducted from the net input term.  

The maximum net forest flux (or Net Ecosystem Carbon Balance/NECB) value of 15.8 TgC/y (63.9 
million short tons CO2e) in Figure 9 is slightly less than the 18.15 TgC/y (73.4 million short tons CO2e) 
estimate by Law et al. (2018). Net forest flux (NECB) shown here includes the net changes in all forest 
pools above- and belowground.  

Additional analysis would be required to calculate the net forest flux by ecoregion or owner.  

Notwithstanding limitations associated with the equations for estimating tree biomass, the best data 
on net change of pools is for live carbon.  If all pools other than the live ones are remaining constant, 
then the net rate of exchange with the atmosphere would be between 9.4 and 9.8 Tg C/y (equivalent 
to 38.0 to 39.6 tons/y CO2e) meaning that Oregon’s forests as a whole are removing these net 
amounts of carbon from the atmosphere and storing them in forest carbon pools.  

However, it is unlikely that the other pools, particularly the dead wood pools, meet the assumption of 
no change. A sensitivity analysis varying possible changes in dead wood, forest floor, and mineral soil 
pools suggested that the net change with the atmosphere could range between 5.8 to 15.8 Tg C/y 
(equivalent to 21.3 to 57.9 Tg/y of CO2e; or 23.5 million to 63.8 million short tons CO2e)) (Harmon 
2018a).  This is lower than the mean of 18.15 Tg C/y estimated by Law et al. (2018); however, the 
uncertainty in their estimate is approximately 9 TgC/y which indicates considerable overlap with this 
estimate made directly from the FIA data provided by the USDA Forest Service. The wide range 
between low and high estimates is largely due to insufficient data from pools other than the live tree 
pool. Additional analysis of these other pools will result in narrowing the range. 

How has this flow varied over recent years and why? 

The FIA data were used in the analysis to approximate changes over the last decade. This limits our 
ability to analyze changes within this period on an annual basis, and it does not contain information 
about earlier decades.  However, other analyses based on FIA data and simulation models suggest it is 
likely that the trend of net removal from the atmosphere has been present since 1992 when major 
changes in management of federal lands occurred. Prior to this period the level of the high harvest 
across all timberland ownerships would suggest that Oregon’s forests were a net source to the 
atmosphere. The most likely explanation of changes in Oregon’s forest to being a carbon sink 

                                                      
39 NPP = Net Primary Production of carbon by forest flora including heterotrophic respiration (Rh), or carbon returned to 
the atmosphere by organisms – including above-ground dwelling animals, and soil-dwelling flora and fauna, that through 
their biological functions process and emit to the atmosphere forest carbon captured by trees and plants. NEP = Net 
Ecosystem Production, or NPP less heterotrophic respiration. 
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(acquiring net atmospheric carbon) versus a source (releasing forest carbon to the atmosphere) is 
harvest level in federal forests.  

How do flows vary by ecoregions? 

Gross flows and total forest net flows were not examined at the ecoregion level in Harmon 2018 a-d, 
from which the following analysis is taken. However, relative ecoregion differences are likely well 
represented by differences expressed in the net change in live carbon stores per hectare per year. The 
east Cascades and Coastal ecoregions are contributing more to the net change in live stores than area 
would suggest (Figure 10). In contrast, the Blue Mountains, West Cascades and Other ecoregions 
contribute less, and the Klamath ecoregion contributes about what would be expected from area. 
While the per unit area change in net live stores is highest in the west Cascade and Coastal ecoregions, 
it is positive for all ecoregions (Figure 11). This indicates that, at least for live carbon, there is a 
statewide increase of live carbon in all ecoregions. However, there is considerable variation in the per 
unit area net change in live stores across ecoregions, with a four-fold difference between the highest 
values (Coastal) and the lowest (East Cascades). For each of the ecoregions, federal ownerships are 
contributing more than would be expected from area alone and private ownerships less. All ownership-
ecoregions have a positive net change in live carbon, except for other ownerships in the west 
Cascades.  

Figure 10. Proportion of net change in live carbon stores in forested areas within different ecoregions 
and contributed by each ecoregion. Total low and high include roots and represent low versus high 
correction factors to account for roots.  
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Figure 11. Average per area net change in live stores by ecoregion, expressed as a flow (MgC/ha/yr). 
The “average” ecoregion represents the state-wide average. Total low and high include roots and 
represent low versus high correction factors to account for roots.  

 

How do these Live Carbon Stores vary by ownership? 

Gross flows and total forest net flows were not examined at the level of ownerships. However, relative 
ownership differences are likely well represented by differences expressed in the net change in live 
carbon stores per hectare per year. Federal ownerships are contributing more to the positive net 
change in live stores than area would suggest. Federal lands comprise 60 percent of the area, but 79 
percent of the overall net change in live stores (Figure 12). In contrast, private lands comprise 36 
percent of the area, but 20 percent of the net change in live stores. For other land ownerships, the 
proportions of area and net sink are similar.  
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Figure 12. Proportion of area and net change in aboveground live stores by ownership of Oregon’s 
forests.  

 

Considered on a per area basis the rate of net change in live tree aboveground stores was highest on 
federal lands (0.89 Mg C/ha/y) and lowest on private lands (0.37 Mg C/ha/y) (Figure 13). Interestingly, 
the net rate of stores change on other ownerships was nearly as high (0.79 Mg C/ha/y) as for those of 
federal lands.   

Figure 13. Net change in live stores for different Oregon forest ownerships. Total low and high include 
roots and represent low versus high correction factors to account for roots.  
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How might the net carbon flux between the Oregon’s forests and the atmosphere change in the 
future? 

Without detailed process-based modeling for a range of likely scenarios this question is impossible to 
answer. From the FIA-based analysis one can make an estimate of the degree of change in either the 
carbon entering the system (input) or the amount of time carbon spends in the system (output) that is 
needed to cause Oregon’s forest to become a source to the atmosphere. This suggests that either 
input or output functions for Oregon’s forests could be reduced by up to 27 percent without forcing 
the system to be a source to the atmosphere (Harmon 2018c). However, this varies considerably 
among ownerships: under current management practices, federal ownerships could “tolerate” a 35 
percent change, whereas private ownerships could tolerate a 6 percent change.  Current research (Law 
et al. 2018) suggests that changes in such practices – in particular, “reforestation, afforestation, 
lengthened harvest cycles on private lands and restricting harvest on public lands (could) increase 
NECB (Net Ecosystem Carbon Balance) 56 percent by 2100, with the latter two actions contributing the 
most.” That would increase NECB by some 890 million metric tonnes CO2e by 2050, or an average of 
around 25 million metric tonnes CO2e/year captured and stored in Oregon’s forests, over and above 
the present net forest carbon gains. This increase, added to existing forest carbon gains, is the 
equivalent of about 80 percent of Oregon’s present annual emissions from all sources, combined, 
including forest sector emissions from decomposing wood products.40 Other factors, including 
unanticipated climate change factors, could increase or reduce these gains. But the figures suggest the 
significant potential contribution by forests in Oregon and elsewhere could be making toward global 
goals to reduce greenhouse gas concentrations in the earth’s atmosphere. 

What is the net flux of the wood products derived from harvest of Oregon’s forest relative to the 
atmosphere? 

The change in products stores estimated from a process-based model of solid wood products was 
equivalent to 14 percent of the stem harvest removals or 1.13 Tg C/y. It should be noted that this 
estimate does not reflect likely uncertainty related to the board foot to cubic conversion. Uncertainties 
for this net change in wood products stores would also be associated with that introduced by biomass 
models and estimates of the fraction of cut trees that were removed from the forest. 

What has been the net flux of the entire forest sector (forests and wood products)? 

When the net accumulation from solid wood products (i.e., paper, wood in buildings, etc.) is included, 
a sensitivity analysis varying possible changes in dead wood, forest floor and mineral soil pools 
suggests that the net change with the atmosphere, or the total net uptake of Oregon’s forest sector, 
could range between 6.9 and 16.9 Tg C/y (equivalent to 25.3 to 62.0 Tg carbon dioxide/y).  The upper 
end of this range corresponds to forest Net Ecosystem Carbon Balance (NECB) of 68.98 MM tons 
CO2e/year estimated by Law et al, (2018)  

                                                      
40 Current non-forest (e.g., energy) emissions are about 60 million tons CO2. Current emissions from decomposing forest 
products materials add another 28 million tons, for a total emissions level of about 88 million tons CO2/CO2e. Law 
estimates a present net rate (NECB) of carbon uptake by Oregon forests of about 69 million tons. Adding another 25 million 
tons/year (890 million tons CO2e over 35 years) would increase forest uptake to 94 million tons/year, exceeding the 88 
million tons of energy + forest product emissions at least through 2050 (Law et al. 2018). 
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Has this changed in recent years? And how might this change in the future? 

As indicated above, the FIA-based analysis of the data on hand cannot, on its own, answer this 
question. , It is likely that at least for the next decade that Oregon’s forest sector, under prevailing 
management practices, will remain a carbon sink from the atmosphere and add to forest sector carbon 
stores. Changes in management practices described above could increase these additions. Further 
research to narrow uncertainties will hopefully enable policymakers to frame more effective remedies, 
and arguments for their adoption. 

What can we usefully say about the potential effects of climate change on forest composition and 
carbon flux functions in Oregon’s forests?  

The FIA-based analysis of carbon data does not report species or provide information about how forest 
composition might be changing from any cause. In addition, the FIA-based data provides insufficient 
information about how climate change might influence carbon flux functions. All that can be derived is 
the degree to which these functions can change without causing Oregon’s forest sector to become a 
source of carbon to the atmosphere. Another question to punt forward to a next research iteration. 

See also Appendix D: Summary of Oregon Forest Ecosystem Expected Effects of Climate Change, 
Oregon Climate Change Research Institute. 

 

C. Data Uncertainties and Research Needs 

1. Adjustments to FIA Data: For stores the main uncertainties are related to the adjustments that 
need to be made to FIA-based estimates. These include adjustments to account for carbon 
pools that were not reported (e.g., live and dead coarse roots) as well as those needed to 
account for volume and density losses for the standing dead trees. There were also 
uncertainties associated with the estimates for mineral soil carbon stores related to the 
inclusion of pools that were not strictly mineral soil related (e.g., forest floor). These 
uncertainties can be significantly reduced (probably by at least a factor of two). 

2. Biomass41 Estimating Equations: For live stores there is also uncertainty associated with the 
biomass estimating equations used to convert FIA field measurements to carbon. This 
uncertainty is difficult to completely eliminate, but a more regional-based set of biomass 
models would probably be more accurate than the national level equations used in the current 
analysis.  

3. Accuracy in Measuring Carbon Flux of Forest Pools In Addition to Live Tree Carbon: For fluxes 
associated with the forest, the primary source of uncertainty is related to the lack of change in 
stores data for pools other than live carbon. In other words, the current estimates are only 
relatively certain for the live aboveground carbon because re-measurement data were available 

                                                      
41 We distinguish between the broad definition of forest biomass as the total plant material comprising a forest; and 
biomass as a shorthand label for plant or other biologically-derived material collected, processed and used as a fuel source 
for generating thermal or electric energy, or both. In this paper “biomass” refers to the first instance; and “biomass fuel” 
the second.  
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for half of the FIA forest inventory plots. However, re-measurement data exist that can be used 
to estimate the net changes in dead wood and the forest floor. This would likely decrease the 
uncertainty in net change in total forest stores by a factor of two. This would leave changes in 
mineral soil stores as the only one that cannot be reduced with re-measurement data.  

4. Refine Estimating Methods for Mineral Soil Carbon: Potential changes in mineral soil carbon 
stores are highly uncertain, but likely to occur. It is therefore unrealistic to assume that because 
the uncertainty is high the change is zero. A more realistic estimate of the change that is 
possible in this pool could be made by focusing on the situations and locations where this 
change is most likely. For example, if changes in mineral soil stores are likely to occur on a 
limited area, then the state-wide uncertainty in how this pool changes would be far less than if 
they occur state-wide. Since uncertainty in mineral soil changes account for about half the 
uncertainty in the total, this research could potentially narrow the total uncertainty 
considerably.  

5. Board-foot to Cubic Foot Conversion Factor: While there are many uncertainties associated 
with wood products stores, a significant one is related to the board foot to cubic foot 
conversion factor. This not only causes a gap between these estimates and the FIA-based 
harvest estimates (which are cubic based), but also makes it difficult to estimate the absolute 
amount of accumulated products. A better reconstruction of past cubic harvest estimates, 
together with a policy of requiring current timber harvest to be reported by volume as well as 
board feet would mitigate this uncertainty.  

6. Reconcile FIA Modeling with Process Modeling Methodologies: This report has largely focused 
on FIA data and subsequent analyses. However, there are other ways to estimate carbon stores 
and fluxes such as process-based models. It would be important to do comparisons between 
FIA-based and process models for the most recent decades. This would not only help resolve 
differences, but also would strengthen efforts to use process-based models to either 
reconstruct the past or project the future changes in stores and fluxes.  

7. Translating the vulnerability assessment and productivity modeling into losses or gains in 
forest carbon: Latta et al (2010) developed a model to estimate the impacts of climate change 
on the potential productivity of PNW forests and found that for the west and east sides of the 
Cascade Mountains, respectively, potential mean annual incremental increases from 2 percent 
to 23 percent, depending on the climate scenario used. Translating the vulnerability assessment 
and productivity modeling into losses or gains in forest carbon is a more challenging problem 
that will require additional research.  

8. State Forest Carbon Storage: This analysis grouped Oregon’s 1,205,000 acres of state and local 
government managed forests in the “Other” category. In order to evaluate the potential for 
increasing these forests to store additional carbon, they would need to be evaluated 
separately? Any changes in policies would need to consider interactions with other historic 
and/or mandated goals for management of these forests? 
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Appendix A: Forest Carbon Accounting Terms 
 

Aboveground live carbon | the amount of carbon stored in stem wood and bark, branches, and leaves. 

Belowground live carbon | the amount of carbon stored in coarse and fine roots. 

Dead and downed wood | this includes dead wood and attached bark greater than 6 mm diameter. 

Forest floor | includes decomposing leaves, wood less than 6 mm diameter, and buried wood. This 
might be considered the organic soil horizon.  

Gross growth | equivalent to the net primary productivity (NPP) of woody parts. This is computed from 
the net change in stores plus any losses associated with natural or harvest-related mortality.  

Harvest-related mortality | a flow indicating the amount of tree carbon being killed by cutting 
activities related to harvest. This does not equal the amount of harvest removals unless all the cut 
material is removed.  

Mean retention time | the average amount of time in years that carbon resides in a pool. It can also be 
considered the average lifespan in a pool. This is not the same as the maximum time carbon can reside 
in a pool.  

Mineral soil | this is the organic carbon (as opposed to mineral forms of carbon such as calcium 
carbonate) in the portion of the soil that is primarily mineral in nature. Typically the concentration of 
organic carbon in the mineral soil is less than 10 percent. Values for different depths are reported, in 
this case the depth was 1 m, which means that the organic carbon in deeper layers was neglected.  

Natural mortality | a flow indicating the amount of tree carbon being killed by processes other than 
harvest including wind, fire, insects, disease, competition).  

Net primary production (NPP) | equivalent to gross production for wood related NPP. Essentially the 
carbon available to offset losses via mortality (natural or harvest related) and to increase live stores.  

Standing dead wood | includes stems, branches, and roots associated with trees that are standing. The 
original values did not account for losses associated with volume or density loss during decomposition. 
It therefore is an overestimate.  

Teragram (Tg) | this is 1012 grams or a million metric tonnes.  
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Appendix B: Ways to Measure Forest Sector Carbon, Track Flows and 

Account Disposition 
 

There are multiple, interrelated, and complementary ways in which carbon in the forest sector can be 
examined and described. While it may be tempting to focus on one key carbon metric, more 
understanding is reached when the entire suite of metrics is examined. By analogy one can certainly 
paint using one color, but using the full pallet is often more effective than monochrome.  

Perhaps most fundamental is how much carbon is stored (i.e, the size of a pool) expressed either as a 
carbon density per unit area (e.g., tons per acre) or as a store for a region (e.g., tons in west-side 
forests, tons in the state of Oregon). The advantage of stores expressed as a carbon density is that it 
allows one to more directly compare regions of different size to each other. For example, by using 
carbon density we can separate differences in regional stores due to differences in areal extent versus 
whether something different going on within those areas. These terms are interrelated: the regional 
store is the carbon density multiplied by the area of a region.  

While are stores are important, the change of stores from one time to the next that indicates whether 
carbon in a pool is increasing, decreasing, or remaining the same over time. The change in stores can 
be calculated by comparing estimated stores at two times or by comparing the flows coming in versus 
out over the same time period. Both methods yield the same result; the method used depends on the 
pool being considered because sometimes it is better to inventory stores and determine the net 
change (e.g., live wood) and sometimes it is better to estimate flows to determine the net balance 
(e.g., wood products). If the store is increasing over time, then the conservation of mass law implies 
this additional carbon must be coming from somewhere else. Likewise, if the store is decreasing over 
time, then the store must be going somewhere else system. However, one must bear mind that the 
change in stores ultimately reflects the net difference between the carbon flowing into and out of a 
pool or store. Therefore is possible to have no change in the stores over time, but to still have carbon 
flowing into and out of a pool; it just turns out that in this case the flows in and out are of equal size. 
One must also bear in mind that just because there is a net flow in or out of a store does not mean that 
this carbon is coming from or going into the atmosphere as that depends on the particular flow 
involved.  

To understand the mechanisms causing stores to change it is important to examine the flows 
associated with key processes occurring within the forest carbon system. Flows (sometimes referred to 
as fluxes) can be expressed similarly to stores on a per unit area or total area basis, but also include 
time (typically per year but it could be for a period of time such as 5 years). Examining flows not only 
allows one to understand why the change is occurring, but also whether these processes are directly 
interacting with the atmosphere versus involve internal transfers within the forest sector. Carbon is 
removed from the atmosphere via photosynthesis, hence photosynthesis is the only real carbon uptake 
mechanism. Carbon is only lost to the atmosphere via respiration and combustion, hence these are the 
only real release mechanisms to the atmosphere. All other flows move carbon from one part of the 
system to another and do not directly lead to removal of atmospheric carbon or releases to the 
atmosphere.  
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In addition to knowing the stores and flows controlling carbon, valuable insights are provided by 
estimating how long carbon, on average, stays within a pool. This can be thought of as the turnover 
time (τ) or the mean retention time (MRT) or the average lifespan of carbon within a store or pool. This 
metric is a ratio: the store divided by the flows removing carbon from that store. Conceptually this 
represents the number of “times” the flow can be removed from the pool and for forestsforest is 
usually expressed as the number of years. The reciprocal of the turnover time is the proportion leaking 
out of the store each year. While estimates of turnover time are best made when a store is not 
changing over time, approximate estimates also provide two key insights: the potential size of a store 
(the longer carbon stays within a pool, the more it can store) and the time required to change a pool 
(the longer the carbon stays within a pool, the longer the store takes to change if the flows into a pool 
are changed). Comparison of turnover times can also indicate whether changes in management or 
disturbance regimes will lead to potential changes in carbon stores as well as the approximate size of 
change of these stores as one moves from one regime to another.   

[Provided by Dr. Mark Harmon, Oregon State University School of Forestry (retired), May 15, 2018] 
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Appendix D: Summary paragraphs on forest ecosystem impacts from 

climate change: from the OCCRI Third Oregon Climate Assessment, 

January 2017. 
 

Oregon Climate Change Research Institute 

Chapter 5: Forest Ecosystems  

Summary  

Future warming and changes in precipitation may considerably alter the spatial distribution of suitable 

climate for many important tree species and vegetation types in Oregon by the end of the 21st 

century. Changing climatic suitability and forest disturbances from wildfires, insects, diseases, and 
drought will drive changes to the forest landscape in the future. Conifer forests west of the Cascade 
Range may shift to mixed forests and subalpine forests would likely contract. Human-caused increases 
in greenhouse gases are partially responsible for recent increases in wildfire activity. Mountain pine 
beetle, western spruce budworm, and Swiss needle cast remain major disturbance agents in Oregon’s 
forests and are expected to expand under climate change. More frequent drought conditions projected 
for the future will likely increase forest susceptibility to other disturbance agents such as wildfires and 
insect outbreaks. Adaptive forest management will be critical going forward in order to reduce wildfire 
hazards, to promote forests that are resilient to insects and diseases, and to maintain a suitable habitat 
for Oregon’s wildlife.  

Introduction  

Future warming and changes in precipitation may considerably alter the spatial distribution of suitable 

climate for many important tree species and vegetation types in Oregon by the end of the 21st century 
(Littell et al., 2013). Furthermore, the cumulative effects of changes due to wildfire, insect infestation, 
tree diseases, and the interactions between them, will likely dominate changes in forest landscapes 
over the coming decades (Littell et al., 2013). Forest management practices will continue to affect the 
forest economy and the resilience to climate change of forests and the wildlife they support.  

Wildfire  

Over the last several decades, warmer and drier conditions during the summer months have 
contributed to an increase in fuel aridity and enabled more frequent large fires, an increase in the total 
area burned, and a longer fire season across the western United States, particularly in forested 
ecosystems (Dennison et al., 2014; Jolly et al., 2015; Westerling, 2016; Williams and Abatzoglou, 2016). 
The lengthening of the fire season is largely due to declining mountain snowpack and earlier spring 
snowmelt (Westerling, 2016). In the Pacific Northwest, the fire season length increased over each of 
the last four decades, from 23 days in the 1970s, to 43 days in the 1980s, 84 days in the 1990s, and 116 
days in the 2000s (Westerling, 2016). Recent wildfire activity in forested ecosystems is partially 
attributed to human-caused climate change: during the period 1984–2015, about half of the observed 
increase in fuel aridity and 4.2 million hectares (or more than 16,000 square miles) of burned area in 
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the western United States were due to human- caused climate change (Abatzoglou and Williams, 2016) 
(fig. 5.1).  

Figure 5.1: Attribution of western US forest fire area to anthropogenic climate change (ACC). 
Cumulative forest fire area estimated from the (red) observed fuel aridity record and (black) the fuel 
aridity record after exclusion of ACC (No ACC). The (orange) difference in the forest fire area forced by 
anthropogenic increases in fuel aridity. (Figure source: Abatzoglou and Williams, 2016)  

 

The extent of the area burned in forests of the Pacific Northwest is highly correlated with the summer 
water balance deficit, or fuel aridity (Littell et al., 2016). Summer water balance deficit is defined as the 
difference between potential evapotranspiration (how much moisture evaporation from vegetation is 
possible given the conditions of the atmosphere) and actual evapotranspiration (how much moisture 
actually evaporates from the vegetation). Larger differences indicate drier vegetation. In the future, 
the summer water balance deficit is projected to increase across most of Oregon, with the most 
pronounced increases in southern Oregon, the eastern Cascade Range, and parts of the Blue 
Mountains (Littell et al., 2016). In non-forested areas of the Pacific Northwest, a strong predictive 
indicator of potential burn area is high antecedent winter precipitation (conducive to large fuel 
accumulation) coupled with low summer precipitation (Littell et al., 2016).  

Under future climate change, wildfire frequency and area burned are expected to continue increasing 
in the Pacific Northwest (Barbero et al., 2015; Sheehan et al., 2015) (fig. 5.2). Model simulations for 
areas west of the Cascade Range, including the Klamath Mountains, project that the fire return 
interval, or average number of years between fires, may decrease by about half, from about 80 years in 
the 20th century to 47 years in the 21st century (Sheehan et al., 2015). The same model projects an 
increase of almost 140 percent in the annual area burned in the 21st century compared to the 20th 
century, assuming effective fire suppression management and a high emissions pathway (RCP 8.5) 
(Sheehan et al., 2015). In the eastern mountains of the Pacific Northwest, an area that includes the 
northern Rocky Mountains and the Blue Mountains, the mean fire return interval is projected to 
decrease on average by 81 percent, while the annual percent area burned is projected to increase by 
36 percent, assuming that effective fire suppression can be maintained under the high emissions 
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pathway (RCP 8.5) (Sheehan et al., 2015). In the Northwestern Plains and Plateaus region, which 
includes parts of the Columbia Basin and Great Basin, fire frequency and annual percent area burned 
are projected to decrease under fire suppression but increase under non–fire suppression 
management scenarios (Sheehan et al., 2015). Furthermore, the probability of climatic conditions 
conducive to very large wildfires is projected to increase by the end of the century in the western 
United States (Barbero et al., 2015; Stavros et al., 2014).  

Forest management in the face of climate change  

“Land managers planning for a future without climate change may be assuming a future that is unlikely 
to exist” (Halofsky et al., 2014). Forest vulnerabilities to climate change are similar across 
biogeographically diverse regions of the Pacific Northwest, as are many of the current adaptation 
options (Halofsky and Peterson, 2016). Increasing temperatures and changes in precipitation and the 
hydrologic cycle are expected to lead to temperature and drought stress for many tree species, making 
forests more susceptible to wildfire and insect attacks and leading to widespread climate-induced 
forest die-offs, shifts in ecosystem structure and function, a concomitant loss of habitat for plants and 
animals, and the loss of large carbon stores. Recent science-management partnerships have generated 
an extensive list of adaptation strategies and tactics, primarily focusing on increasing resilience to 
disturbance and reducing existing stressors; the list is being used to inform sustainable resource 
management in large part by adjusting existing management strategies (Halofsky and Peterson, 2016) 
that already have broad support and accomplish multiple goals (Kemp et al., 2015).  

Management principles to foster resilience to disturbance while conserving ecosystem services 
include: 1) managing dynamically and experimentally through a sustained commitment to adaptive 
management, 2) managing for ecological processes and functional characteristics instead of specific 
structures and species compositions, 3) considering trade-offs and conflicts that include ecological and 
socioeconomic sensitivities, 4) prioritizing choices that are likely to work within a range of possible 
futures and in crucial areas that are most exposed to changing disturbance regimes, 5) managing for 
realistic outcomes by focusing on a broader set of ecosystem services, and 6) treating disturbance as a 
management opportunity for applying adaptation strategies (Seidl et al., 2016).  
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Clatsop County- Community Development Planning Division 
Attn: Ian Sission 
800 Exchange St., Ste 100 
Astoria, OR 97103 
 
September 9th, 2019 
 
Dear Mr. Sisson, 

Thank you for reaching out to Timber Unity Association for our feedback on Clatsop County’s efforts to 

update its comprehensive plan with regards to agricultural and forest lands; historic and cultural 

resources; air and water quality; and other Senate Bill 100 land use goals of recreation, housing, 

transportation, and economic development with regard to the land use planning process.  

Unfortunately, due to work schedules, we couldn’t have someone in person in attendance, but we 

wanted to make sure we weighed in with some comments as your process most assuredly intersects 

with our some of our stated policy goals. 

At Timber Unity Association, our mission is to protect rural jobs and economic prosperity for working 

Oregon families.  As you are probably aware, Clatsop County drags behind its metro-area county peers 

in categories of household income, childhood poverty, and other economic indicators including 

household education and health.  A drive of 80 miles away yields about $25,000 more in average annual 

household income.   In fact, according to the most recent “Oregon By the Numbers” report produced by 

the Ford Family Foundation, it was reported that Clatsop County had negative job growth numbers for 

2018.  This is wholly unacceptable and a trend the county must take seriously in reversing as its 

addresses its planning goals for the future. 

With those considerations in mind, and specifically to the goals for forests and farms, Timber Unity 

Association urges that any changes to land use are done so through a lens of job creation, and a zero-

tolerance policy for land use or planning changes which create new job losses. 

Our forests are currently safely logged in accordance with the Oregon Forests Practices Act and the 

Oregon Forest Practice Rules.  We believe it’s critical that county policies reinforce existing state law, 

and not seek to undermine or create alternate practices which would create confusion amongst workers 

whose employment crosses county lines.  The mission of Goal 4 of statewide land use planning reads: 

“To conserve forest lands by maintaining the forest land base and to protect the state's forest 

economy by making possible economically efficient forest practices that assure the continuous 

growing and harvesting of forest tree species as the leading use on forest land consistent with 

sound management of soil, air, water, and fish and wildlife resources and to provide for 

recreational opportunities and agriculture.” 

Timber Unity Association supports strongly the bolded section of Goal 4.  Thousands of families in and 

out of Clatsop County rely on the dollars generated by timber harvests and the wood products industries 
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that support forestry.  School districts like Jewell School District rely on timber sales to attain their 

education funding.  Moreover, small businesses like coffee shops, machine repair shops, and every main 

street retail establishment rely on their neighbors’ ability to spend dollars earned in their local 

community.  We would request that as you look to make possible modifications to Goal 4 objectives, it is 

done so in a way which errs on the side of job creators and working families in the county.  This is 

particularly essential for private forest and woodland landowners. They sell to mills and other finished 

wood-product vendors.  Those operations have come to rely upon private foresters for raw materials 

more and more as Oregon state public forests are increasingly being managed with decreasing board 

feet available for commerce. 

Timber Unity Association also represents farmers and ranchers.  As such, Goal 3 is important to the 

people we represent.  We would be opposed to policies and regulations which make it more complex for 

farmers and ranchers to grow their businesses or turn a reliable profit from their land.  Moreover, 

keeping these lands actively farmed ensures that the small agricultural producer is keeping lands 

preserved for the intention of Goal 3: 

“Agricultural lands shall be preserved and maintained for farm use, consistent with existing and 

future needs for agricultural products, forest and open space and with the state's agricultural 

land use policy expressed in ORS 215.243 and 215.700.  Counties may authorize farm uses and 

those nonfarm uses defined by commission rule that will not have significant adverse effects 

on accepted farm or forest practices.” 

Again, as aforementioned with Goal 4, we would encourage the county to have policies that align with 

the State Department of Agriculture and not implement local policies incongruent with the state, which 

creates confusion and/or unfair competitive advantages for famers and ranchers that don’t have to 

operate under more stringent local guidelines than prescribed by the state.   

We would also ask the county to continue in the same vein of looking at these lands through the lens of 

job creation. We support agribusiness and agritourism uses of land which allows a small business owner 

to maximize their profits.   Other counties have done a great job being proactive in allowing farm-

product tasting rooms, small retail sales of products grown on site, wedding venues, and farm-style 

lodging.  Agriculture, and the tourism it generates, represents billions of dollars in Oregon sales and tens 

of thousands of jobs. Where this can be productively encouraged, we support this kind of self-sufficiency 

and self-determination for our farming and ranching members.   

Thank you again for reaching out to us and please do so in the future.  We’re proud to STAND UP for the 

working men and women who are Timber Unity members in Clatsop County.  We believe it’s critical 

their voice reaches public policy makers who are responsible for determining their livelihoods in 

planning meetings and policy decisions such as the process you are undertaking. 

Sincerely, 

 

Todd Stoffel 
Vice President, Timber Unity Association  



 GOAL 4: FOREST LANDS 
 

POLICY REVIEW 

STATEWIDE PLANNING GOAL CLATSOP COUNTY GOALS AND POLICIES 
GOAL MET 

(Y/N) 
RETAIN GOAL 

(Y/N) 
RECOMMENDATIONS 

STAFF CAC PC 

1. To conserve forest lands by 
 maintaining the forest land base and 

to protect the state's forest economy 
by making possible economically 
efficient forest practices that assure 
the continuous growing and 
harvesting of forest tree species as 
the leading use on forest land 

 consistent with sound management 
of soil, air, water, and fish and 
wildlife resources and to provide for 
recreational opportunities and 
agriculture. 

GOAL 1 
To conserve forest lands for forest uses. 
 
 

  

   

2.  POLICY 1 
Forest lands shall be conserved for forest uses, including the production of trees and the processing of 
forest products, open space, buffers from noise, visual separation from conflicting uses, watershed 
protection, wildlife and fisheries habitat, soils protection from wind and water, maintenance of clean 
air and water, outdoor recreational activities compatible with these uses, and grazing land for 
livestock. 

  

   

3.  POLICY 2 
Forest Lands shall be designated Conservation-Forest in the County's Comprehensive Plan. When 
considering a zone change to a forest zone, the Planning Commission or other reviewing body shall 
review the proposal against the acreage, management, and other approval criteria in County-wide 
Forest Lands Policies #19, #20 and #21.* 

  

   

4.  POLICY 3 
Forest practices on lands designated Conservation-Forest shall conform to the Oregon Forest Practices 
Act and Oregon Forest Practice Rules, as revised. 

  
   

5.  POLICY 4 
Division of forestlands will be permitted only upon a finding that the proposed division meets the 
following criteria: 
 a.  the proposed division will not diminish the potential for timber production, watershed protection 
 and fish and wildlife habitat, and 
 b. the creation of new parcels will not materially alter the overall stability of the area's land use 
 pattern. 

  

   

6.  POLICY 5 
The clustering of non-forest residences on forestlands may be permitted in the AF-20 and F-38 zones, 
subject to non-forest use siting standards. This non-forest development is permitted conditionally 
because, properly designed and sited, it does not result in the loss of forest lands nor does it diminish 
or interfere with forest uses. 

  

The AF-20 and F-38 zones no 
longer exist and references to 
them should be deleted. Update 
language to reference Measure 
49 requirements. 

  

 POLICY 6 
The designation of new park and recreation areas (campgrounds, etc.) on forestlands shall require an 
assessment of public need for these facilities and their potential impact on adjacent forestlands. The 
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productive capacity of the land shall be evaluated and considered when siting these developments. 
These developments, if allowed, shall be sited and designed so as not to preclude forest management 
wherever possible. 

 POLICY 7 
The County will do the following in order to minimize conflicts between the use of forestland for elk 
habitat and for commercial timber production. 
a.  Wildlife refuges: 
 Existing wildlife refuges which are owned/leased and managed by the Oregon Department of 
 Fish and Wildlife (ODFW) or by the United States Fish and Wildlife Service (USFWS) shall be 
 designated Conservation-Other Resource and zoned Open Space, Parks and Recreation (OPR). 
 
 Proposed wildlife management areas which are managed and either owned or leased by the 
 Oregon Department of Fish and Wildlife (ODFW) located in areas designated Conservation Forest 
 or in other lowland areas under any plan designation shall be reviewed by the County for 
 compliance with the approval standards listed below. Such hearings shall be conducted according 
 to a Type IV procedure at a time and place convenient to residents of the affected planning area. 
 ODFW shall provide an evaluation of the economic, social, environmental and energy 
 consequences of the proposal and** information sufficient to support findings with respect to the 
 following approval criteria: 
 

1. Identification of the need for the proposed new wildlife management area. "Need" means 
specific problems or conflicts that will be resolved or specific ODFW objectives that will be 
achieved by establishing the proposed area. 
 
2. Alternative lands and management actions available to the ODFW, and an analysis of why 
those alternatives or management actions will not resolve identified problems or achieve 
objectives. 

 
b. The State Fish and Wildlife Commission shall be officially requested to resolve the existing 
 adverse impacts on forestland resulting from elk browse. The following measures are suggested: 
 

• revision of hunting laws. 
• reduce the elk population in Clatsop County to sustained management levels. 
• compensate land owners for damage to forest crops resulting from elk. 
• where appropriate, provide technical and financial assistance to forestland owners for 
 the installation of fencing. 

 
c. The County shall take the necessary action through the State Legislative Assembly to revise the 
 laws governing the action of the State Fish and Wildlife Commission for the provision of 
 acceptable methods of relief to property owners from damage due to elk. 

     

 POLICY 10 
Forestry activities within watersheds in areas designated Conservation-Forest in the Comprehensive 
Plan will be conducted in accordance with the Oregon Forest Practices Act and the Oregon Forest 

  Original document jumps from 
Policy 7 to Policy 10. Renumber 
final draft correctly. 
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Practice Rules, as revised. Additional protective measures negotiated between forest landowners and 
water users are encouraged. 

 POLICY 11 
The productive capacity of the land will be considered before land designated Conservation-Forest is 
changed to another plan designation. The impact of the proposed new use on adjacent lands shall also 
be evaluated and considered before such a plan change is made. 

     

 POLICY 12 
Off-road vehicles (ORVs) shall be strictly confined to established rock roads in order to prevent 
erosion, stream degradation, damage to young trees and seedlings, and disturbance of wildlife and its 
habitat. 

     

 POLICY 13 
Existing utility right-of-ways shall be utilized to the maximum extent possible before new right-of-ways 
are created. 

  Correct “right-of-ways” to 
“rights-of-way” in final draft. 

  

 POLICY 14 
Roads in forest areas shall be limited to the minimum width necessary for traffic management and 
safety. 

     

 POLICY 15 
Forest landowners shall be encouraged to actively pursue methods of complete utilization of wood 
fiber left on the ground after harvesting. 

     

 POLICY 16 
Where forestlands of suitable management size occur in the interior of rural residential areas, or are 
completely surrounded by residential development, small woodland management and farming is 
encouraged. Over time these areas may be needed for housing and in future comprehensive plan 
updates shall be considered ideally situated for conversion to residential uses prior to conversion of 
other forestlands. 

     

 POLICY 17 
Expansion of existing non-forest developments and uses in forest zones may be permitted under a 
Type II procedure only when such expansion is substantially confined to the existing site. 

     

 POLICY 18 
Partitioning of forest lands under the provisions of Clatsop County's forest zones which serve to 
increase forest management efficiency by allowing one or more forest owners to consolidate their 
land holdings is encouraged. 

     

 POLICY 19 
Clatsop County will rely on the following acreage criteria when reviewing a proposed zone change to a 
forest zone: 
 
AF-20: Lands in the AF-20 zone shall be comprised predominantly of ownerships smaller than 40 acres. 
Ownerships 40 acres and larger may also be placed in an AF-20 zone if they are generally surrounded 
by ownerships smaller than 40 acres. 
 
F-38: Lands in the F-38 zone shall be comprised predominantly of ownerships smaller than 76 acres. 
Ownerships 76 acres and larger may also be placed in an F-38 zone if they are generally surrounded by 
ownerships smaller than 76 acres. 

  The AF-20 and F-38 zones no 
longer exist and references to 
them should be deleted. All F-80 
zoned-lands, regardless of size, 
have an 80-acre minimum lot 
size. 
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F-80: Lands in the F-80 zone shall be comprised predominantly of ownerships 76 acres and larger.* 

 POLICY 20 
Clatsop County will rely on the following management criteria when reviewing a proposed zone 
change to a forest zone: 
 
AF-20 and F-38: lands in these forest zones are characterized by both agricultural and forestland uses. 
Management of these lands is often done on a low-intensity, part-time basis. 
 
F-80: Forestlands in the F-80 zone include areas where timber production is the primary land use. 
These lands are often intensively managed by full time professional foresters.* 

  The AF-20 and F-38 zones no 
longer exist and references to 
them should be deleted. 

  

 POLICY 21 
A zone change from the F-80 zone to any other zone, including the AF-20 or F-38 zone, shall require a 
plan amendment. The purpose for such a plan change is to assure that primary forest lands in the F-80 
zone are not converted to mixed use forest lands in the F-38 or AF-20 zones, or to any other plan 
designation without appropriate review by the County.* 

  The AF-20 and F-38 zones no 
longer exist and references to 
them should be deleted. 

  

 POLICY 22 
Partitioning of land in the AF-20 zone and F-38 zone shall be approved only upon a finding that such 
newly created parcels shall be used only for forest uses. This policy does not apply to the small lots 
resulting from a cluster partition.* 

     

 POLICY 23 
In land use changes involving a change from Conservation-Forest Lands or Rural Agricultural Lands to 
Rural Lands or Development designations an Exception to the Agricultural Lands or Forest Lands Goals 
must be taken.* 

     

*Amended 84-9, May 23, 1984 

**Amended 84-10, June 27, 1984 

 




