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Sustainable Forestry Initiative® Standard (SFIS)

Principles for Sustainable Forestry

Managed forests make a vital contribution to the
world by providing economic, environmental,

and social benefits indispensable to the quality of
life. Accomplishing sustainable forestry, especially
on private lands, requires a partnership among
landowners, wood producers, contractors, and the
companies that purchase wood.

Sustainably managed forests provide many benefits
to society: employment for hundreds of thousands
of workers, a viable tax base that supports
thousands of communities, essential building

and paper products, and numerous recreational
opportunities. A commitment to provide these social
benefits extends to promoting human health and
safety; providing employee training and education;
protecting air and water quality, soil, and wildlife;
protecting unique resources; and communicating
the benefits of the practice of sustainable forestry
to the general public. The SFI Standard reflects this
commitment to social responsibility through a set
of principles, objectives, performance measures, and
indicators.

Program Participants must comply with all portions
of the SFI Standard relevant to their operations,
taking into account their local conditions and
circumstances and the scope and scale of their
operations. In addition, the SFI Standard requires
Program Participants to take their commitment

to responsible stewardship beyond the bounds of
their own lands and operations by encouraging
others to adopt the principles and objectives of the
SFI Standard. Program Participants are required

to work with their suppliers to make sure they

are meeting program goals for best management
practices. And Program Participants are required
to invest in research to enhance the practice of
sustainable forestry, add to scientific knowledge,
improve forestry practices, and increase the overall
productivity of forests.

The SFI Standard applies to the United States

and Canada, where Program Participants must
comply with numerous federal, provincial, state,
and local laws that protect the environment, their
workers, and those who live in the communities in
which they operate. Such laws include hundreds

of thousands of rules that cover a broad range of
issues. Just some of the applicable federal, state,
provincial, or local forestry-related environmental
laws and regulations found in the United States and

2005-2009 Standard

Canada include the Clean Water Act, Endangered
Species Act, Species at Risk Act, and state or
provincial forest practice laws. The social laws of
the United States and Canada cover civil rights,
equal employment opportunities, antidiscrimination
and antiharassment measures, workers’
compensation, indigenous peoples’ rights, workers’
and communities’ right to know, wages and working
hours, and occupational health and safety. Antitrust,
business competition, and other laws in the United
States and Canada outline business procedures

that must be followed. The SFI Program does not
try to duplicate sustainable forestry processes that
are already mandatory in the United States and
Canada. Both countries have mature legal systems
that consistently discourage and punish illegal
behavior. Given the wide range of due process and
compliance mechanisms that ensure conformance
with applicable laws, the SFI Standard purposefully
focuses on continual improvement of the practice
of sustainable forestry, forest productivity, and
environmental performance processes that
complement the existing legal framework.

In the United States and Canada, family forestland
owners play a significant role in supplying wood
fiber to the wood products industry. In the United
States, more than 10 million such owners account
for 60% of the forestland and more than 50% of the
raw materials used by Program Participants. The
percentage of family forestland owners in Canada
is smaller, but in some areas these owners provide
a large share of the raw materials used by Program
Participants. These family forestland owners need
stable and predictable laws, standards, and business
practices.

Program Participants both support sustainable
forestry practices on forestland they manage and
promote it on other lands. Moreover, Program
Participants support efforts to protect private
property rights and the ability of all private
landowners to manage their forestland sustainably.
This support stems from Program Participants’
belief that forest landowners have an important
stewardship responsibility and a commitment to
society, and they recognize the importance of
maintaining viable commercial, family forest, and
conservation forestland bases.
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In keeping with this responsibility, Program Participants shall have a written policy (or policies) to
implement and achieve the following principles:

1. Sustainable Forestry 5. Long-Term Forest and Soil Productivity
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To practice sustainable forestry to meet the
needs of the present without compromising the
ability of future generations to meet their own
needs by practicing a land stewardship ethic
that integrates reforestation and the managing,
growing, nurturing, and harvesting of trees for
useful products with the conservation of soil, air
and water quality, biological diversity, wildlife
and aquatic habitat, recreation, and aesthetics.

. Responsible Practices

To use and to promote among other forest
landowners sustainable forestry practices that
are both scientifically credible and economically,
environmentally, and socially responsible.

. Reforestation and Productive Capacity

To provide for regeneration after harvest
and maintain the productive capacity of the
forestland base.

. Forest Health and Productivity

To protect forests from uncharacteristic and
economically or environmentally undesirable
wildfire, pests, diseases, and other damaging
agents and thus maintain and improve long-term
forest health and productivity.

To protect and maintain long-term forest and soil
productivity.

. Protection of Water Resources

To protect water bodies and riparian zones.

. Protection of Special Sites and Biological

Diversity

To manage forests and lands of special
significance (biologically, geologically,
historically or culturally important) in a manner
that takes into account their unique qualities and
to promote a diversity of wildlife habitats, forest
types, and ecological or natural community types.

. Legal Compliance

To comply with applicable federal, provincial,
state, and local forestry and related
environmental laws, statutes, and regulations.

. Continual Improvement

To continually improve the practice of forest
management and also to monitor, measure and
report performance in achieving the commitment
to sustainable forestry.
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Sustainable Forestry Initiative® Standard (SFIS)

Objectives for Sustainable Forestry

2005-2009 Standard

Some Program Participants own forestland, others own forestland and manufacturing facilities, and still others

own manufacturing facilities only. As such,

SFIS objectives 1-7 provide measures for evaluating Program Participants’ compliance with the SFI Standard on

forestlands they own or control through long-term leases.

SFIS objective 8 provides measures for evaluating Program Participants’ compliance with the SFI Standard

through their procurement programs.

SFIS objectives 9-13 provide measures for evaluating all Program Participants’ compliance with the SFI
Standard for research, training, legal compliance, public and landowner involvement, management review, and

continual improvement.

SFIS Objectives for Land
Management

Objective 1. To broaden the implementation
of sustainable forestry by ensuring long-term
harvest levels based on the use of the best
scientific information available.

Performance Measure 1.1. Program Participants
shall ensure that long-term harvest levels are
sustainable and consistent with appropriate growth-
and-yield models and written plans.

Indicators:

1. A long-term resource analysis to guide forest
management planning at a level appropriate to
the size and scale of the operation, including
a. a periodic or ongoing forest inventory;,

b. a land classification system,

c. soils inventory and maps, where available;

d. access to growth-and-yield modeling
capabilities;

e. up-to-date maps or a geographic information
system (GIS);

f. recommended sustainable harvest levels; and

g. a review of nontimber issues (e.g., pilot
projects and economic incentive programs to
promote water protection, carbon storage, or
biological diversity conservation).

2. Documentation of annual harvest trends in
relation to the sustainable forest management
plan.

3. A forest inventory system and a method to
calculate growth.

4. Periodic updates of inventory and recalculation of
planned harvests.

5. Documentation of forest practices (e.g., planting,
fertilization, and thinning) consistent with
assumptions in harvest plans.

ObjECtiVE 2. To ensure long-term forest
productivity and conservation of forest resources
through prompt reforestation, soil conservation,
afforestation, and other measures.

Performance Measure 2.1. Program Participants
shall reforest after final harvest, unless delayed
for site-specific environmental or forest health
considerations, through artificial regeneration
within two years or two planting seasons, or by
planned natural regeneration methods within five
years.

Indicators:

1. Designation of all management units for either
natural or artificial regeneration.

2. Clear criteria to judge adequate regeneration
and appropriate actions to correct understocked
areas and achieve acceptable species composition
and stocking rates for both artificial and natural
regeneration.

3. Minimized plantings of exotic tree species and
research documentation that exotic tree species,
planted operationally, pose minimal risk.

4. Protection of desirable or planned advanced
natural regeneration during harvest.

5. Artificial reforestation programs that consider
potential ecological impacts of a different species
or species mix from that which was harvested.

Performance Measure 2.2. Program Participants
shall minimize chemical use required to achieve
management objectives while protecting employees,
neighbors, the public, and the forest environment.

Indicators:

1. Minimized chemical use required to achieve
management objectives.

2. Use of least-toxic and narrowest-spectrum
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pesticides necessary to achieve management
objectives.

3. Use of pesticides registered for the intended
use and applied in accordance with label
requirements.

4. Use of integrated pest management where
feasible.

5. Supervision of forest chemical applications by
state-trained or certified applicators.

6. Use of best management practices (BMPs)
appropriate to the situation; for example,

a. Notification of adjoining landowners or
nearby residents concerning applications and
chemicals used;

b. appropriate multilingual signs or oral warnings;

c. control of public road access during and
immediately after applications;

d. designation of streamside and other needed
buffer strips;

e. use of positive shutoff and minimal-drift spray
valves;

f. aerial application of forest chemicals parallel to
buffer zones to minimize drift;

g. monitoring of water quality or safeguards to
ensure proper equipment use and protection of
streams, lakes, and other water bodies;

i. appropriate storage of chemicals;

j. filing of required state reports; or

k. use of methods to ensure protection of threatened
and endangered species.

Performance Measure 2.3. Program Participants
shall implement management practices to protect
and maintain forest and soil productivity.

Indicators:

1. Use of soils maps where available.

2. Process to identify soils vulnerable to compaction
and use of appropriate methods to avoid
excessive soil disturbance.

3. Use of erosion control measures to minimize the
loss of soil and site productivity.

4. Post-harvest conditions conducive to maintaining
site productivity (e.g., limited rutting, retained
down woody debris, minimized skid trails).

5. Retention of vigorous trees during partial
harvesting, consistent with silvicultural norms
for the area.

6. Criteria that address harvesting and site
preparation to protect soil productivity.

7. Minimize road construction to meet management
objectives efficiently.

Performance Measure 2.4. Program Participants
shall manage so as to protect forests from damaging
agents, such as environmentally or economically
undesirable wildfire, pests, and diseases, to maintain
and improve long-term forest health, productivity
and economic viability.

Indicators:

1. Program to protect forests from damaging agents.
2. Management to promote healthy and productive
forest conditions to minimize susceptibility to

damaging agents.
3. Participation in, and support of, fire and pest
prevention and control programs.

Performance Measure 2.5. Program Participants
that utilize improved planting stock, including trees
derived through biotechnology, shall use sound
scientific methods and follow all applicable laws
and international protocols.

Indicator:

1. Program for appropriate research, testing,
evaluation, and deployment of improved
planting stock, including trees derived through
biotechnology.

Objective 3. To protect water quality in
streams, lakes, and other water bodies.

Performance Measure 3.1. Program Participants
shall meet or exceed all applicable federal,
provincial, state, and local water quality laws

and meet or exceed best management practices
developed under U.S. Environmental Protection
Agency-approved state water quality programs or
other federal, provincial, state, or local programs.

Indicators:

1. Program to implement state or provincial BMPs
during all phases of management activities.

2. Contract provisions that specify BMP compliance.

3. Plans that address wet-weather events (e.g.,
inventory systems, wet-weather tracts, definitions
of acceptable operating conditions).

4. Monitoring of overall BMP implementation.

Page 6 of 490



Sustainable Forestry Initiative® Standard (SFIS)

Performance Measure 3.2. Program Participants
shall have or develop, implement, and document
riparian protection measures based on soil type,
terrain, vegetation, and other applicable factors.

Indicators:

1. Program addressing management and protection
of streams, lakes, and other water bodies and
riparian zones.

2. Mapping of streams, lakes, and other water bodies
as specified in state or provincial BMPs and,
where appropriate, identification on the ground.

3. Implementation of plans to manage or protect
streams, lakes, and other water bodies.

4. Identification and protection of nonforested
wetlands, including bogs, fens, vernal pools, and
marshes of significant size.

5. Where regulations or BMPs do not currently
exist to protect riparian areas, use of experts to
identify appropriate protection measures.

Objective 4. To manage the quality and
distribution of wildlife habitats and contribute

to the conservation of biological diversity by
developing and implementing stand- and
landscape-level measures that promote habitat
diversity and the conservation of forest plants and
animals, including aquatic fauna.

Performance Measure 4.1. Program Participants
shall have programs to promote biological diversity
at stand and landscape levels.

Indicators:

1. Program to promote the conservation of native
biological diversity, including species, wildlife
habitats, and ecological or natural community
types, at stand and landscape levels.

2. Program to protect threatened and endangered
species.

3. Plans to locate and protect known sites
associated with viable occurrences of
critically imperiled and imperiled species and
communities. Plans for protection may be
developed independently or collaboratively and
may include Program Participant management,
cooperation with other stakeholders, or use of
easements, conservation land sales, exchanges, or
other conservation strategies.

4. Development and implementation of criteria,
as guided by regionally appropriate science, for
retention of stand-level wildlife habitat elements

2005-2009 Standard

(e.g., snags, mast trees, down woody debris, den
trees, nest trees).

5. Assessment, conducted individually or
collaboratively, of forest cover types and habitats
at the individual ownership level and, where
credible data are available, across the landscape,
and incorporation of findings into planning and
management activities, where practical and when
consistent with management objectives.

6. Support of and participation in plans or
programs for the conservation of old-growth
forests in the region of ownership.

7. Participation in programs and demonstration of
activities as appropriate to limit the introduction,
impact, and spread of invasive exotic plants and
animals that directly threaten or are likely to
threaten native plant and animal communities.

8. Program to incorporate the role of prescribed or
natural fire where appropriate.

Performance Measure 4.2. Program Participants
shall apply knowledge gained through research,
science, technology, and field experience to manage
wildlife habitat and contribute to the conservation
of biological diversity.

Indicators:

1. Collection of information on critically imperiled
and imperiled species and communities and
other biodiversity-related data through forest
inventory processes, mapping, or participation
in external programs, such as NatureServe,
state or provincial heritage programs, or other
credible systems. Such participation may include
providing nonproprietary scientific information,
time, and assistance by staff, or in-kind or direct
financial support.

2. A methodology to incorporate research results
and field applications of biodiversity and
ecosystem research into forest management
decisions.

Objective 5. To manage the visual impact of
harvesting and other forest operations.

Performance Measure 5.1. Program Participants
shall manage the impact of harvesting on visual
quality.

Indicators:

1. Program to address visual quality management.
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2. Incorporation of aesthetic considerations
in harvesting, road, landing design and
management, and other management activities
where visual impacts are a concern.

Performance Measure 5.2. Program Participants
shall manage the size, shape, and placement of
clearcut harvests.

Indicators:

1. Average size of clearcut harvest areas does not
exceed 120 acres, except when necessary to
respond to forest health emergencies or other
natural catastrophes.

2. Documentation through internal records of
clearcut size and the process for calculating
average size.

Performance Measure 5.3. Program Participants
shall adopt a green-up requirement or alternative
methods that provide for visual quality.

Indicators:

1. Program implementing the green-up requirement
or alternative methods.

2. Harvest area tracking system to demonstrate
compliance with the green-up requirement or
alternative methods.

3. Trees in clearcut harvest areas are at least 3 years
old or 5 feet high at the desired level of stocking
before adjacent areas are clearcut, or as appropriate

to address operational and economic considerations,

alternative methods to reach the performance
measure are utilized by the Program Participant.

Objective 6. To manage Program Participant
lands that are ecologically, geologically,
historically, or culturally important in a manner
that recognizes their special qualities.

Performance Measure 6.1. Program Participants
shall identify special sites and manage them in a
manner appropriate for their unique features.

Indicators:

1. Use of existing natural heritage data and
expert advice in identifying or selecting sites
for protection because of their ecologically,
geologically, historically, or culturally important
qualities.

2. Appropriate mapping, cataloging, and
management of identified special sites.

Objective 7. To promote the efficient use of
forest resources.

Performance Measure 7.1. Program Participants
shall employ appropriate forest harvesting
technology and “in-woods” manufacturing
processes and practices to minimize waste and
ensure efficient utilization of harvested trees, where
consistent with other SFI Standard objectives.

Indicator:

1. Program or monitoring system to ensure efficient
utilization, which may include provisions to
ensure
a. landings left clean with little waste;

b. residues distributed to add organic and
nutrient value to future forests;

c. training or incentives to encourage loggers to
enhance utilization;

d. cooperation with mill managers for better
utilization of species and low-grade material;

e. merchandizing of harvested material to ensure
use for its most beneficial purpose;

f. development of markets for underutilized
species and low-grade wood;

g. periodic inspections and reports noting
utilization and product separation; or

h. exploration of alternative markets (e.g.,
energy markets).

SFIS Objectives for Procurement

Objective 8. To broaden the practice of
sustainable forestry through procurement programs.

Procurement from sources within the United States
and Canada (8.1-8.4 apply)

Performance Measure 8.1. Program Participants
shall encourage landowners to reforest following
harvest, to use BMPs, and to identify and protect
important habitat elements for wildlife, including
critically imperiled and imperiled species and
communities.

Indicator:

1. Program to supply regionally appropriate
information or services to forest landowners,
describing the importance and providing
implementation guidance on
a. BMPs;

b. reforestation;
c. visual quality management; and
Page 8 of 490
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d. conservation of critical wildlife habitat
elements, threatened and endangered species,
and critically imperiled and imperiled species
and communities.

Performance Measure 8.2. Program Participants
shall encourage landowners to utilize the services
of qualified resource professionals and qualified
logging professionals in applying principles of
sustainable forest management on their lands.
Indicators:
1. Program to promote the use of qualified resource
professionals and qualified logging professionals.
2. List of qualified logging professionals maintained
by Program Participant, state agency, loggers’
association, or other organization.

Performance Measure 8.3. Program Participants
shall clearly define and implement policies to ensure
that mill inventories and procurement activities

do not compromise adherence to the principles of
sustainable forestry.

Indicators:

1. Program for the purchase of raw material from
qualified logging professionals, wood producers,
and other wood suppliers.

2. Program to ensure that harvests of purchased
stumpage comply with BMPs.

3. Program to address adverse weather conditions.

Performance Measure 8.4. Program Participants
shall monitor the effectiveness of efforts to promote
reforestation and BMPs, using public or private
sources of information.

Indicators:
1. A verifiable monitoring system to
a. evaluate the results of promoting reforestation
across the wood and fiber supply area;
b. monitor the use of BMPs by wood producers
supplying the Program Participant; and
c. evaluate the results of promotion and use of
BMPs across the wood and fiber supply area.
2. Use of information from the verifiable monitoring
system to set goals to improve, over time, rates of
BMP compliance.

2005-2009 Standard

Procurement by manufacturing facilities enrolled
in the SFI Program from sources outside the United

States and Canada (8.5 and 8.6 apply)

Performance Measure 8.5 Program Participants
shall ensure that their procurement programs
support the principles of sustainable forestry,
including efforts to thwart illegal logging and
promote conservation of biological diversity.

Indicators:

1. Process to assess the risk that the Program
Participant’s procurement program could
acquire material from illegal logging. This
process may include relying on the adequacy
of legal protections in the United States and
Canada, where laws against domestic illegal
logging are enforced.

2. Program to address any significant risk identified
under 8.5.1.

3. Procurement from areas outside the United States
and Canada promotes conservation of biodiversity
hotspots and major tropical wilderness areas.

4. Program with direct suppliers to promote the
principles of sustainable forestry.

5. Knowledge about direct suppliers’ application of
the principles of sustainable forestry.

Performance Measure 8.6. Program Participants
shall encourage economically, environmentally, and
socially sound practices.

Indicators:

1. Process to assess the risk that the Program
Participant’s procurement takes place in
countries without effective laws addressing the
following:

a. workers’ health and safety;

b. fair labor practices;

c. indigenous peoples’ rights;

d. antidiscrimination and antiharassment
measures;

e. prevailing wages; and

f. workers’ right to organize.

This process may include relying on the

adequacy of legal protections in countries, such

as exist in the United States and Canada, where

laws are effective because they are in place, are

enforced for wood and fiber originating in those

countries, and independent legal processes are

available in the case of disputes.

2. Program to address any significant risk identified

under 8.6.1.
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SFIS Objective for Forestry
Research, Science, and Technology

Objective 9. To improve forestry research,
science, and technology, upon which sound forest
management decisions are based.

Performance Measure 9.1 Program Participants
shall individually, through cooperative efforts, or
through associations provide in-kind support or
funding, in addition to that generated through
taxes, for forest research to improve the health,
productivity, and management of forest resources.

Indicator:

1. Current financial or in-kind support of research
to address questions of relevance in the region of
operations. The research will include some or all
of the following issues:

a. forest health, productivity, and ecosystem
functions;

b. chemical efficiency, use rate, and integrated
pest management;

c. water quality;

d. wildlife management at stand or landscape
levels;

e. conservation of biological diversity; and

f. effectiveness of BMPs.

Performance Measure 9.2. Program Participants
shall individually, through cooperative efforts,

or through associations develop or use state,
provincial, or regional analyses in support of their
sustainable forestry programs.

Indicator:

1. Participation, individually or through cooperative
efforts or associations at the state, provincial, or
regional level, in the development or use of
a. regeneration assessments;

b. growth-and-drain assessments;

c. BMP implementation and compliance; and

d. biodiversity conservation information for
family forest owners.

SFIS Objective for Training and
Education

Objective 10. To improve the practice of
sustainable forest management by resource
professionals, logging professionals, and
contractors through appropriate training and
education programs.

Performance Measure 10.1. Program Participants
shall require appropriate training of personnel and
contractors so that they are competent to fulfill
their responsibilities under the SFI Standard.

Indicators:

1. Written statement of commitment to the
SFI Standard communicated throughout the
organization, particularly to mill and woodland
managers, wood procurement staff, and field
foresters.

2. Assignment and understanding of roles and
responsibilities for achieving SFI Standard
objectives.

3. Staff education and training sufficient to their
roles and responsibilities.

4. Contractor education and training sufficient to
their roles and responsibilities.

Performance Measure 10.2. Program Participants
shall work closely with state logging or forestry
associations, or appropriate agencies or others in
the forestry community, to foster improvement in
the professionalism of wood producers.

Indicator:

1. Participation in or support of SFI Implementation
Committees to establish criteria and identify
delivery mechanisms for wood producers’ training
courses that address
a. awareness of sustainable forestry principles

and the SFI Program,;

b. BMPs, including streamside management
and road construction, maintenance, and
retirement;

c. regeneration, forest resource conservation, and
aesthetics;

d. awareness of responsibilities under the U.S.
Endangered Species Act, the Canadian Species
at Risk Act, and other measures to protect
wildlife habitat;

e. logging safety;

f. U.S. Occupational Safety and Health

Administration regulations, wage and hour
Page 10 of 490



Sustainable Forestry Initiative® Standard (SFIS)

2005-2009 Standard

rules, and other employment laws;
g. transportation issues;
h. business management; and
i. public policy and outreach.

SFIS Objective for Public and
Landowner Involvement in the
Practice of Sustainable Forestry

Objective 12. To broaden the practice of
sustainable forestry by encouraging the public
and forestry community to participate in the
commitment to sustainable forestry and publicly
report progress.

SFIS Objective for Legal and
Regulatory Compliance

Objective 11. Commitment to comply with

applicable federal, provincial, state, or local laws Performance Measure 12.1. Program Participants

and regulations.

Performance Measure 11.1. Program Participants
shall take appropriate steps to comply with applicable
federal, provincial, state, and local forestry and
related environmental laws and regulations.

shall support and promote efforts by consulting
foresters, state and federal agencies, state or

local groups, professional societies, and the
American Tree Farm System® and other landowner
cooperative programs to apply principles of
sustainable forest management.

Indicators: .
1. Access to relevant laws and regulations in Indicators:
appropriate locations. 1. Support for efforts of SFI Implementation

2. System to achieve compliance with applicable Committees.
federal, provincial, state, or local laws and 2. Support for the development and distribution
regulations. of educational materials, including information
3. Demonstration of commitment to legal compliance packets for use with forest landowners.
through available requlatory action information. 3. Support for the development and distribution of
4. Adherence to all applicable federal, state, and regional or statewide information materials that
provincial regulations and international protocols provide landowners with practical approaches
for research and deployment of trees derived for addressing biological diversity issues, such as
from improved planting stock and biotechnology. specific wildlife habitat, critically imperiled or
imperiled species, and threatened and endangered
species.
Performance Measure 11.2. Program Participants 4. Participation in efforts to support or promote
shall take appropriate steps to comply with all conservation of working forests through
applicable social laws at the federal, provincial, voluntary market-based incentive programs (e.g.,
state, and local levels in the country in which the current-use taxation programs, Forest Legacy, or
Program Participant operates. conservation easements).
Indicator: 5. Program Participants are knowledgeable about
1. Written policy demonstrating commitment to credible regional conservation planning and

comply with social laws, such as those covering
civil rights, equal employment opportunities,
antidiscrimination and antiharassment measures,
workers’ compensation, indigenous peoples’
rights, workers” and communities’ right to know,
prevailing wages, workers’ right to organize, and

priority-setting efforts that include a broad range
of stakeholders. Consider the results of these
efforts in planning where practical and consistent
with management objectives.

wn
<
(7]
-+
=
>
Q
Er
(¢]
-n
(=}
=
(9]
(%]
-+
b
~<
=
=P
]
=p
<
m
~
%)
s
—
(%)
—+
QO
>
o
<)
=
(=1

Performance Measure 12.2 Program Participants
shall support and promote, at the state, provincial
or other appropriate levels, mechanisms for public
outreach, education, and involvement related to
forest management.

occupational health and safety.

Indicators:
1. Support for the SFI Implementation Committee
program to address outreach, education, and
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technical assistance (e.g., toll-free numbers, Standard principles and objectives.
public sector technical assistance programs). Indicators:
2. PeriO(.iic educational opportunities promoting 1. Support for SFI Implementation Committee efforts
sustainable f 0"65”3.’7 such as (toll-free numbers and other efforts) to address
a. field tours, seminars, or workshops; concerns about apparent nonconforming practices.

b. educational trips; ) 2. Process to receive and respond to public inquiries.
c. self-guided forest management trails; or
d

. publication of articles, educational pamphlets,

or newsletters. Performance Measure 12.6. Program Participants
e. Support for state, provincial, and local shall report annually to the SFI Program on their
forestry organizations and soil and water compliance with the SFI Standard.
conservation districts. Indicators:
3. Recreation opportunities for the public, where 1. Prompt response to the SFI annual progress
consistent with forest management objectives. report.

2. Recordkeeping for all the categories of information
needed for SFI annual progress reports.

3. Maintenance of copies of past reports to
document progress and improvements to
demonstrate conformance to the SFI Standard.
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Performance Measure 12.3. Program Participants
with forest management responsibilities on public
lands shall participate in the development of public
land planning and management processes.

Indicators:
1. Involvement in public land planning and
management activities with appropriate : .
governmental entities and the public. SFIS ObJGCtlve fOI‘ Management
2. Appropriate contact with local stakeholders Review and Continual Improvement

over forest management issues through state,

provincial, federal, or independent collaboration. Objectlve 13. To promote continual

improvement in the practice of sustainable forestry

and monitor, measure, and report performance in
Performance Measure 12.4. Program Participants achieving the commitment to sustainable forestry.
with forest management responsibilities on public

lands shall confer with affected indigenous peoples.
Performance Measure 13.1. Program Participants

shall establish a management review system to
examine findings and progress in implementing the
SFI Standard, to make appropriate improvements in
programs, and to inform their employees of changes.

Indicator:
1. Program that includes communicating with
affected indigenous peoples to enable Program
Participants to
a. understand and respect traditional forest-
related knowledge;

b. identify and protect spiritually, historically, or
culturally important sites; and

c. address the sustainable use of nontimber
forest products of value to indigenous peoples
in areas where Program Participants have
management responsibilities on public lands.

Indicators:

1. System to review commitments, programs, and
procedures to evaluate effectiveness.

2. System for collecting, reviewing, and reporting
information to management regarding progress
in achieving SFI Standard objectives and
performance measures.

3. Annual review of progress by management and
determination of changes and improvements

Performance Measure 12.5. Program Participants necessary to continually improve SFI

shall establish, at the state, provincial, or other conformance.

appropriate levels, procedures to address concerns

raised by loggers, consulting foresters, employees,

the public, or Program Participants regarding

practices that appear inconsistent with the SFI
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DEFINITIONS

The following definitions apply to italicized words
in the SFI Standard and the Audit Procedures and
Qualifications.

afforestation: The establishment of a forest or
stand in an area where the preceding vegetation or
land use was not forest.

American Tree Farm System®: A national
program that promotes the sustainable management
of forests through education and outreach to private
forest landowners.

aquatic fauna: Animals that live on or within
water during some stage of their development.

aquatic habitat: An area where water is the
principal medium and that provides the resources
and environmental conditions to support occupancy,
survival, and reproduction by individuals of a given
species.

artificial regeneration: The establishment of
a group or stand of young trees created by direct
seeding or by planting seedlings or plantlets.

available regulatory action information:
Statistics or regulatory compliance data collected by
a federal, state, or local government agency. Note:
Although conformance with laws is the intent,
auditors are directed to look for a spirit and general
record of compliance rather than isolated or unusual
instances of deviation.

auditor: A person with the competence to conduct
an audit (ISO 19011:2002, 3.8).

audit firm: A firm qualified to conduct a
certification audit to the SFI Standard according to
the standards of ISO 19011 and SFI APQ.

audit team: One or more auditors conducting an
audit, supported if needed by technical experts (ISO
19011:2002, 3.9).

best management practices (BMPs): A practice
or combination of practices that is determined by

a federal, provincial, state, or local government or
other responsible entity, after problem assessment,
examination of alternative practices, and
appropriate public participation, to be the most
effective and practicable (including technological,
economic, and institutional considerations) means
of conducting a forest management operation while
addressing any environmental considerations.

2005-2009 Standard

best scientific information: Available factual
information that is generally accepted by the broad
scientific community, including but not limited to
peer-reviewed scientific information obtainable
from any source, including government and
nongovernmental sources, that has been verified by
field testing to the maximum extent feasible.
biodiversity hotspots: A biogeographic
conservation region with more than 1,500 endemic
plant species and less than 30 percent of its
historical extent. (See Descriptions of Biodiversity
Hotspots and Major Tropical Wilderness Areas with
Guidance to SFI Program Participants on Their
Relation to the SFIS, available at www.aboutsfb.org.)

biological diversity, biodiversity: The variety
and abundance of life forms, processes, functions,
and structures of plants, animals, and other living
organisms, including the relative complexity of
species, communities, gene pools, and ecosystems
at spatial scales that range from local to regional to
global.

biotechnology: The application of biological
engineering at the cellular and molecular level.

conservation: 1. Protection of plant and animal
habitat. 2. The management of a renewable

natural resource with the objective of sustaining its
productivity in perpetuity while providing for human
use compatible with sustainability of the resource.
critically imperiled: Globally extremely rare or,
because of some factor(s), especially vulnerable

to extinction. Typically, five or fewer occurrences
or populations remain, or very few individuals
(<1,000), acres (<2,000), or linear miles (<10) exist.
Often referred to as G1. (See Guidance Document
for Biodiversity Hotspots, Major Tropical Wilderness
Areas and Forests With Exceptional Conservation
Value available at www.aboutsfb.org.)

culturally important: Significant because of an
association with indigenous peoples (e.g., Native
Americans or First Nations).

degree: A professional academic degree (e.g.,
bachelor’s) or equivalent.

direct supplier: A procurement source with whom
a Program Participant has a direct contractual
relationship.

economic viability: The economic incentive
necessary to keep forest ownerships profitable and
competitive and to keep people gainfully employed.
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exotic tree species: A tree species introduced
from outside its natural range, excluding species
that have become “naturalized” in the area and
have a naturally reproducing population. (Note:
Hybrids of native species or native plants that have
been derived from genetic tree improvement and
biotechnology programs are not considered exotic
species.)

first-party verification: Verification of an
organization’s performance conducted from within
the organization by qualified individuals who are
not accountable to those directly responsible for
the subject matter being verified. Also called self-
verification.

forest health: The perceived condition of a forest
derived from concerns about such factors as its age,
structure, composition, function, vigor, presence of
unusual levels of insects or disease, and resilience to
disturbance.

forestry: The profession embracing the science,
art, and practice of creating, managing, using, and
conserving forests and associated resources for
human benefit and in a sustainable manner to meet
desired goals, needs, and values.

forestry enterprise: A business engaged in the
management of forestland, having its own functions
and administration and comprising one or more
operating units.

geographic information system (GIS): An
organized collection of computer systems,
personnel, knowledge, and procedures designed to
capture, store, update, manipulate, analyze, report,
and display forms of geographically referenced
information and descriptive information.

green-up requirement: Previously clearcut
harvest areas must have trees at least 3 years old or
5 feet high at the desired level of stocking before
adjacent areas are clearcut.

growing stock: All the trees growing in a forest
or in a specified part of it, meeting specified
standards of size, quality and vigor, and generally
expressed in terms of number or volume.

growth-and-yield model: A set of relationships,
usually expressed as equations and embodied in a
computer program or tables, that provides estimates
of future stand development given initial stand
conditions and a specified management regime.

growth and drain: The average annual net
increase in the volume of trees during the period

13

between inventories (including the increment in

net volume of trees at the beginning of the specific
year surviving to its end, plus the net volume of
trees reaching the minimum size class during the
year, minus the volume of trees that died during the
year, and minus the net volume of trees that became
cull trees during the year) minus the net volume

of growing stock trees removed from the inventory
during a specified year by harvesting, cultural
operations such as timber stand improvement, or
land clearing. From Smith, W. Brad, Patrick D.
Miles, John S. Vissage, and Scott A. Pugh. 2003.
Forest Resources of the United States, 2002. General
Technical Report NC-241. St. Paul, MN: USDA
Forest Service, North Central Research Station.

habitat: 1. A unit area of environment. 2. The
place, natural or otherwise (including climate, food,
cover, and water) where an individual or population
of animals or plants naturally or normally lives and
develops.

illegal logging: Theft of timber or logs and
cutting in parks, reserves, or other similar areas
where otherwise precluded by law.

imperiled: A plant or animal or community, often
referred to as G2, that is globally rare or, because
of some factor(s), is very vulnerable to extinction
or elimination. Typically, six to 20 occurrences, or
few remaining individuals (1,000 to 3,000), or acres
(2,000 to 10,000), or linear miles (10 to 50) exist.
(See Guidance Document for Biodiversity Hotspots,
Major Tropical Wilderness Areas and Forests With
Exceptional Conservation Valuel, available at
www.aboutsfb.org.)

improved planting stock: Products of tree
improvement programs in which the parent trees
were selected through Mendelian crosses for
increased growth, pest resistance, or other desirable
characteristics.

indicator: In the SFI Program, a specific metric,
integral to conformance with the SFI Standard,

that provides information about an organization’s
forestry and environmental performance and is used
to assess conformance to the SFI Standard objectives
and performance measures.

inventory: 1. A set of objective sampling methods
that quantify the spatial distribution, composition,
and rates of change of forest parameters within
specified levels of precision for management
purposes. 2. The listing of data from such a survey.
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integrated pest management: The maintenance
of destructive agents, including insects at tolerable
levels, by the planned use of a variety of preventive,
suppressive, or regulatory tactics and strategies that
are ecologically and economically efficient and
socially acceptable.

land classification: The process of generating
and applying land strata that are sufficiently
homogeneous in their physical, vegetative, and
development attributes.

landscape: 1. A spatial mosaic of several
ecosystems, landforms, and plant communities across
a defined area irrespective of ownership or other
artificial boundaries and repeated in similar form
throughout. 2. An area of land characterized by

e similar biogeoclimatic conditions that
influence site potential;

e similar historical disturbance regimes that
influence vegetation structure and species
composition; and

e sufficient size to provide the range of
habitat conditions for naturally occurring
communities (except for a few megafauna with
large spatial needs, e.g. wolves).

lead auditor: An auditor appointed to lead an
audit team. Also referred to as an audit team leader
(ISO 19011:2002, 3.9, note 1).

least-toxic and narrowest-spectrum pesticide:
A chemical preparation used to control site-specific
pests that minimizes impact to nontarget organisms
and causes the least impact to the site while
meeting management objectives. The management
objectives should consider the target pest, the
degree of control needed, cost, and other issues,
such as season and timing of application, rates and
methods, terrain, forest conditions, and the presence
or absence of water bodies.

licensee: A company, organization, or individual
that participates in the SFI Program through a
contractual agreement to abide by the SFI Standard
principles and objectives. A licensee is one type of
Program Participant.

major tropical wilderness areas: The world’s
largest-remaining tracts of tropical forest that

are more than 75 percent intact. These areas are
characterized by extraordinary biological richness,
including exceptional concentrations of endemic
species, and are also of crucial importance to
climate regulation, watershed protection, and
maintenance of traditional indigenous lifestyles.

2005-2009 Standard

(See Descriptions of Biodiversity Hotspots and
Major Tropical Wilderness Areas with Guidance to
SFI Program Participants on Their Relation to the
SFIS, available at www.aboutsfb.org.)

management responsibilities on public lands:
Accountability for developing plans and translating
public agencies’ missions, goals, and objectives to
an organized set of actions.

minimize: To do only that which is necessary

and appropriate to accomplish the task or objective
described.

major nonconformance: One or more of the
SFIS performance measures or indicators has not
been addressed or has not been implemented to
the extent that a systematic failure of a Program
Participant’s SFI system to meet an SFI objective,
performance measure or indicator occurs.

minor nonconformance: An isolated lapse in
SFIS program implementation which does not
indicate a systematic failure to consistently meet an
SFI objective, performance measure or indicator.

natural regeneration: The establishment of a
plant or a plant age class from natural seeding,
sprouting, suckering, or layering.

nonforested wetland: A transitional area
between aquatic and terrestrial ecosystems that does
not support tree cover and is inundated or saturated
for periods long enough to produce hydric soils and
support hydrophytic vegetation.

objective: In the SFI Program, a fundamental goal
of sustainable forest management as embodied in
objectives 1-13 of the SFI Standard.

old-growth forests: A forested ecosystem
distinguished by old trees and related structural
attributes, such as tree size, down woody debris,
canopy levels, and species composition. Program
Participants should utilize a definition specific to
their region and particular forest types.

other wood supplier: A person who infrequently
supplies wood fiber on a small scale. Examples include
farmers and small-scale land-clearing operators.

performance measure: In the SFI Program, a
means of judging whether an objective has been
fulfilled.

policy: A written statement of commitment
to meet an objective or to implement a defined
program or plan to achieve an objective or outcome.
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principle: In the SFI Program, the vision and
direction for sustainable forest management as
embodied in principles 1-9 of the SFI Standard.

procurement: Acquisition of roundwood (sawlogs
or pulpwood) and field-manufactured or primary-
mill residual chips, pulp, and veneer to support a
forest products manufacturing facility.

productivity: The inherent capacity of a particular
site or ecosystem to produce a crop or tree stand,
often measured in volume or height.

program: An organized system, process, or set
of activities to achieve an objective or performance
measure.

Program Participant: A member of AF&PA or a
licensee of the SFI Program.

protection: Maintenance of the status or integrity,
over the long-term, of identified attributes or
values including management where appropriate
and giving consideration to historical disturbance
patterns, fire risk and forest health when
determining appropriate conservation strategies.

public land: Land enrolled in the SFI Program
that is owned or administratively managed by a
government entity (federal, state, provincial, or
local), excluding easements or other encumbrances
held by a government entity on private land.

purchased stumpage: Procurement of roundwood
directly from a landowner under a contractual
agreement that gives the Program Participant the
right and obligation to harvest the timber.

qualified logging professional: A person with
specialized skills in timber harvesting gained
through experience or formal training who has
successfully completed wood producer training
programs recognized by SFI Implementation
Committees as meeting the spirit and intent of
performance measure under Objective 8 of the SFI
Standard.

qualified resource professional: A person who by
training and experience can make forest management
recommendations. Examples include foresters,

soil scientists, hydrologists, forest engineers,

forest ecologists, fishery and wildlife biologists or
technically trained specialists in such fields.

reforestation: The reestablishment of forest cover
either naturally or artificially.

riparian: Related to, living in, or located in
conjunction with a wetland, on the bank of a river
or stream or at the edge of a lake or tidewater.

15

secondary education: High school education, or
equivalent, preceding a college or university degree.

second-party verification: Verification of an
enterprise’s performance conducted by an affiliated
or interested group, such as a forest products

trade association, another forestry enterprise, or a
customer.

SFI certification: A systematic and documented
verification process to obtain and evaluate evidence
objectively to determine whether a Program
Participant’s SFI Program conforms to the SFI
Standard.

SFI Implementation Committee: A state,
provincial, or regional committee organized by SFI
Program Participants to facilitate or manage the
programs and alliances that support the growth

of the SFI Program, including sustainable forest
management.

silviculture: The art and science of controlling

the establishment, growth, composition, health, and
quality of forests and woodlands to meet the diverse
needs and values of landowners and society on a
sustainable basis.

skid trail: A temporary path through the woods to
transport felled trees or logs to a collection area for
further transportation.

stand: A contiguous group of trees sufficiently
uniform in age, composition, and structure, and
growing on a site of sufficiently uniform quality, to
be a distinguishable unit.

sustainable forestry: To meet the needs of

the present without compromising the ability of
future generations to meet their own needs by
practicing a land stewardship ethic that integrates
reforestation and the managing, growing, nurturing,
and harvesting of trees for useful products with the
conservation of soil, air and water quality, biological
diversity, wildlife and aquatic habitat, recreation,
and aesthetics.

Sustainable Forestry Board (SFB): An
independent multistakeholder body that manages
the SFI Standard and its associated verification
procedures and qualifies certification auditors.

Sustainable Forestry Initiative® Program:

The structure, responsibilities, practices, procedures,
processes, and time frames by which Program
Participants implement, maintain, and improve
sustainable forest management.
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Sustainable Forestry Initiative Standard
(SFIS): The principles, policies, objectives,
performance measures, and indicators that detail
specific requirements for Program Participants.

Sustainable Forestry Initiative Standard Audit
Procedures and Qualifications (SFI APQ):

The principles and guidelines that detail specific
requirements to Program Participants and auditors
for conducting audits to the SFI Standard.

technical expert: A person who provides specific
knowledge or expertise to the audit team (ISO 19011
2002, 3.10).

third-party certification: An assessment of
conformance to the SFI Standard conducted
according to the standards of the SFI APQ and ISO
19011 by a qualified audit firm.

threatened and endangered: Listed under

the U.S. Endangered Species Act or the Canadian
Species at Risk Act and listed under applicable state
or provincial laws requiring protection.

traditional forest-related knowledge: Forest-
related knowledge owned and maintained by
indigenous peoples as a result of their traditional
use of or tenure on forestland.

verifiable monitoring system: A system
capable of being audited by a third party that
includes (a) a means to characterize the Program
Participant’s wood and fiber supply area, which
may include sources certified to a standard that
requires reforestation and compliance with BMPs;
(b) a process to identify and use sources of available
data (e.g., state monitoring programs, certification
status of suppliers) in the use of BMPs and rates of
reforestation; and (c) a method to assess supplier
performance, if needed, to supplement available data.

visual quality: The seen aspects of both the land
and the activities that occur upon it.

visual quality management: Minimization of the
adverse visual effects of forest management activities.

wildlife: Marine and freshwater aquatic and
terrestrial fauna.

wood and fiber supply area: The geographic area
from which a Program Participant procures, over time,
most of its wood and fiber from wood producers.

wood producer: A person or organization,
including loggers and wood dealers, involved

in harvesting or regularly supplying wood fiber
directly from the forest for commercial purposes.

Reference documents: Sustainable Forestry Initiative®: Program Overview, Governance and Historical Information, 2005-
2009 Sustainable Forestry Initiative® Guidance Document, and the Summary of Changes in the 2005 2009 Sustainable

Forestry Initiative® Standard, can be found at www.aboutsfb.org,.
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INTRODUCTION

Audits for the Sustainable Forestry Initiative
Standard® (SFI) should be conducted in accordance
with the principles of auditing contained in the
International Organization for Standardization

(ISO) 19011:2002 guidelines for quality and/or
environmental management systems auditing. ISO
is a worldwide federation of national standards
bodies. The preparation of International Standards
is conducted by ISO technical committees. The ISO
19011 guidelines were prepared jointly by Technical
Committee ISO/TC 176 for Quality Management and
Quality Assurance, and Technical Committee ISO/TC
207 for Environmental Management.

The ISO 19011 guidelines provide direction
for conducting management systems audit

2005-2009 Standard

programs, conducting internal and external audits
of management systems, and evaluating and
determining competence of auditors for a broad
range of potential users.

The SFI Audit Procedures and Qualifications (APQ)
follow a format similar to that of the ISO 19011
guidelines in giving specific requirements to
Program Participants and auditors for conducting
audits to the SFI Standard. The Sustainable Forestry
Board requires that all certification, recertification,
or surveillance audits to the SFI Standard conducted
by third parties follow the guidelines provided

in ISO 19011 document and satisfy the SFI APQ
requirements.
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1. Scope

This SFI Audit Procedures and Qualifications
document supports the International Standard

ISO 19011:2002 Guidelines for quality and/or
environmental management systems auditing

by providing specific requirements to Program
Participants and auditors. It is applicable to

all forest management and wood procurement
organizations when conducting third-party
certification, recertification, or surveillance audits to
the SFI Standard.

Program Participants may decide to seek first-
party verification (to self-verify), seek second-

party verification, or seek independent third-party
certification of conformance with the SFI Standard
requirements. Although this document addresses
third-party audits, it may be used as guidance if a
Program Participant decides to seek first- or second-
party verification.

2. Normative Reference

Audit firms must follow International Standard
ISO 19011:2002, Guidelines for Quality and/or
Environmental Management Systems Auditing, in
auditing to the SFI Standard.

3. Terms and Definitions

Definitions of terms can be found in the 2005-
2009 edition of the Sustainable Forestry Initiative
Standard.

4. Procedures for Implementing the
Principles for SFl Auditing

An SFI audit firm shall have written procedures to
determine how it will meet the principles of ethical
conduct, fairness, professionalism, independence,
and use of an evidence-based approach in
conducting SFI audits. These procedures shall
explicitly address auditor conflicts of interest

and confidentiality in the audit process and be
consistent with other authorities under which the
audit firm operates.
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To satisfy the requirements for independence and
objectivity, an auditor shall ensure that the services
it provides are free from conflict of interest and that
all information gathered as part of these services is
maintained in strict confidence. The auditor shall
require all members of an audit team (including
technical experts) to sign a confidentiality and
nonconflict-of-interest statement. At a minimum,
this statement shall include the following:

No person conducting work for and on behalf of an
auditor shall accept, from any source, inducements
for the purposes of assisting, favoring, hindering,

or delaying any transactions between the Program
Participant and the auditor. Any actual or potential
conflict of interest identified by prospective audit
team members shall be disclosed to the auditor. The
auditor shall ensure that appropriate action is taken;
e.g., a change of personnel for that particular task.

Typical examples of an actual or potential conflict
of interest for a member of an SFI audit team
include the following:

a. financial interest or involvement within the
organization being audited;

b. previous employment and or consultancy
by the organization being audited within
the past three years or since the most recent
certification or recertification audit; and

c. direct personal connections or relationships
with persons within the organization being
audited.

All information and documents, including working
drafts and any reports, shall be considered
confidential. Auditors shall not release any
information or documents without the prior written
permission of the Program Participant. Auditors
shall conduct themselves in a professional and
ethical manner.

Auditor and audit team members and their
employers shall not participate in an appraisal or
advise a potential purchaser or broker a purchase
of property audited within the prior three years
without the written permission of the audited party.
Auditors, audit team members, and employers shall
notify the audited party of participation in such
activities after the three-year period immediately
upon initiation of such activities for a period of at
least 10 years following the audit.

Prior to engaging in an audit and the Program
Participant’s acceptance of the audit team, the
auditor and audit team members shall disclose
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to the party requesting an audit any prior land
appraisal or assessment work or land brokerage
activity they or their employers conducted related to
the property to be audited.

The audit firm also shall establish written
procedures for implementing the requirements of its
audit program as identified in Sections 5, 6, and 7
of the ISO 19011 and the SFI APQ.

5. SFI Audit Program Monitoring

The Sustainable Forestry Board (SFB) provides
quality control of the auditors and audit procedures
through annual peer review. SFB witnesses

the execution of at least one certification or
recertification audit for each approved audit firm
each year. The objective of this witnessed audit

is to ensure that the audit firm is conducting SFI
certification audits in conformance with the ISO
19011 guidelines and the SFI APQ requirements.
SFB has established written procedures for
conducting witnessed audits in the field and
communicates these to the auditor prior to the
witnessed audit. Audit firms must provide SFB with
the dates of all scheduled audits to facilitate peer
review. If an audit firm does not conduct an audit
in a given year, SFB shall prioritize that firm for
witnessing of its next audit.

6. SFI Audit Activities
6.1. Initiating the SFI Audit

6.1.1. Prior Notification to SFB

Any organization seeking independent third-party
certification or recertification to the SFI Standard shall
notify the Sustainable Forestry Board a minimum of
two weeks prior to undertaking the audit.

6.1.2. Objectives and Scope for SFI Audits

Audit objectives and scope are determined jointly by the
audit firm and the Program Participant. The audit firm
must ensure that the objectives and scope of the audit

a. meet the SFI Standard requirements;

b. set an appropriate geographic scale;

c. allow for accurate field determination of

2005-2009 Standard

conformance for the entire operating unit; and
d. apply all relevant portions of the standard
(principles, policies, objectives, performance
measures, and indicators).

Two specific audit objectives shall be accomplished
during SFI certification audits. An SFI audit shall
a. verify that the Program Participant’s
SFI Program is in conformance with SFI
objectives, performance measures, and
indicators, and any additional indicators that
the Program Participant chooses and
b. verify whether the Program Participant has
effectively implemented its SFI Standard
program requirements on the ground.

6.1.3. Substitution and Modification of SFI

Program Participants, with consent of the audit
firm, may substitute or modify indicators to address
local conditions based on a thorough analysis and
adequate justification to the audit firm, which is
responsible for ensuring that revised indicators

are consistent with the spirit and intent of the SFI
Standard performance measures and indicators, and
that changes are appropriate for the specific local
conditions and circumstances and the Program
Participant’s scope of operation.

Additional indicators beyond those identified
in the SFI Standard, if included by the Program
Participant, shall be audited like all other indicators.

6.2. Determination of Conformance

The audit firm shall assess conformance to each
element of the SFI Standard within the scope of
the audit. SFI Standard elements are objectives,
performance measures, and indicators.

A full and factual determination of findings is
possible only when an adequate amount of evidence
has been gathered.

Evidence shall be compiled by examination of
operating procedures, study of materials relating to
forestry practices, and on-the-ground examination
of field performance, and through meetings with
employees, contractors and other third parties

(e.g., government agencies, community groups,
conservation organizations), as appropriate, to
determine conformance to the Standard.

The certification team must ensure that all sampling
and measurement procedures are of high quality.
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If a major nonconformance is found, a certificate

of conformance shall not be issued until the audit
firm verifies that corrective action approved by the
lead auditor has been implemented. A revisit may be
required to verify implementation of corrective action.

If a minor nonconformance is found, a certificate of
conformance may be issued only after the lead auditor
approves a corrective action plan that addresses the
nonconformance within an agreed-upon period, not to
exceed one year. Verification that the corrective action
has been effectively implemented shall occur during
the next surveillance audit.

6.3. The SFI Audit Report

The SFI audit report shall cover

a. the audit objectives, scope, time period, and
audit plan;

b. identification of the Program Participant and
audit team personnel;

c. a description of the audit process used;

d. documentation of the rationale for the
substitution of modification of any indicators;

e. audit findings and conclusions;

f. a schedule for surveillance and recertification; and

g. the distribution and confidential nature of the
audit report.

See Section 8, below, regarding the development
and release of public reports.

6.4. Completing the SFI Audit

The effective date on the certificate of conformance
shall be the date of the closing meeting (if there are

no nonconformances) or the date when all corrective
action plans for minor nonconformances have been
approved by the lead auditor and corrective actions for
all major nonconformances have been implemented.

6.5. Surveillance Audits

To ensure continued conformance to the SFI
Standard, surveillance audits shall normally be
annual, consistent with International Accreditation
Forum Guidance on the Application of ISO/TEC Guide
66, and the interval shall not exceed 18 months.

If a Program Participant wishes to make a public
statement on their SFI certification, surveillance
audit reports shall be submitted to SFB. The content
of these reports shall follow the requirements of
Section 8.1, below.
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6.6. Recertification

To maintain a current SFI certificate, Program
Participants shall periodically recertify their SFI
Programs. Recertification to the SFI Standard can be
achieved in two ways as agreed to by the Program
Participant and the audit firm.

6.6.1. Standard Recertification

Under the standard recertification approach, a full
recertification audit against all of the SFI Standard
objectives, performance measures, and indicators is
required every five years.

6.6.2. Continuous Certification

Alternatively, surveillance audits may be used

to complete the recertification if, over the five-

year period, conformance with each SFI Standard
objective, performance measure, and indicator is fully
assessed as appropriate to the scope and scale of the
certificate at least once during the five-year period.

7. Competence of SFI Audit Firms,
Audit Teams, and Auditors
7.1. Qualifications of Audit Firms

Firms that conduct SFI audits must be environmental
management system (EMS) registrars and accredited
by the American National Standards Institute or the
Standards Council of Canada.

7.2. Qualifications of Audit Teams

Audit teams shall have the knowledge and skills to
conduct an audit in accordance with the principles
of auditing. The audit firm shall select audit team
members appropriate to the scope, scale, and
geography of the audit. Additionally, at least one
member of the audit team shall have knowledge of
forestry operations in the region undergoing the
audit, at least one member shall have knowledge
of applicable laws and regulations, and at least

one member shall be a professional forester as
defined by the Society of American Foresters (SAF),
the Canadian Institute of Forestry, or licensed or
registered by the state(s) or province (s) in which the
certification is conducted. For forest management
audits, the audit team shall have expertise that
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includes plant and wildlife ecology, silviculture,
forest modeling, forest operations, and hydrology.
One specialist per discipline is not required to meet
any of the above requirements.

7.3. Qualifications of Auditors

Audit team members shall have the education, formal
training, and experience that promotes competency in
and comprehension of

a. forestry operations as they relate to natural
resource management, including wildlife,
fisheries, recreation, etc.;

b. environmental regulation related to forestry;

c. international and domestic sustainable forestry
management systems and performance
standards; and

d. certification requirements related to the SFL

All auditors shall have education, training and
experience appropriate to their responsibilities on
the audit team. At a minimum, audit team members
shall have completed a secondary education or
equivalent. Audit team members who do not

have a professional degree in forestry or a closely
related field shall have a minimum of five years’
work experience. No more than two years of
postsecondary education in pursuit of a professional
degree can be credited against work experience.

Audit team members who have obtained a professional
degree in forestry or a closely related field shall have a
minimum of two years’ relevant work experience.

The provisions of Table 1 in ISO 19011 shall not apply
to SFI auditors.

7.4. Qualifications of Lead Auditors

Lead auditors who conduct third-party certification
shall have the qualifications in Section 7.3,

above, and shall be certified as an environmental
management systems lead auditor, or equivalent, by
a national accreditation body, such as the Registrar
Accreditation Board or the Canadian Environmental
Auditing Association.

The lead auditor’s organization or firm shall be
accredited to conduct ISO 14001 certifications
by the American National Standards Institute or
be listed by the Registrar Accreditation Board, or
equivalent.

2005-2009 Standard

7.5. Maintenance and Improvement of
Competence

All audit team members shall pursue ongoing
personal and professional development in

a. forest management science and technology;

b. sustainable forest management systems and
certification programs and standards;

c. understanding and interpretation of federal
and state forestry and environmental laws and
codes of practice; and

d. certification procedures, processes, and
techniques, especially as these pertain to the
SFI Standard.

An auditor who maintains Certified Forester,
Registrar Accreditation Board, or Canadian
Environmental Auditing Association certification,
or equivalent, shall be considered to have fulfilled
continuing education requirements.

Auditors shall maintain records documenting their
hours of education, experience, and training and
provide this information to SFB on request.

8. Public Communication and Claims
8.1. Preparing and Submitting a Public Report

A Program Participant that wishes to make

any public claims or statements about its SFI
certification, recertification, or surveillance audit
shall provide a report to the SFB not less than

two weeks before making the report public. The
public report will be posted on the SFB website and
available for public review.

The auditor shall work with the Program Participant
to prepare the public report, which shall include, at
a minimum,

a. a description of the audit process, objectives,
and scope;

b. a description of substitute indicators, if any,
used in the audit and a rationale for each;

c. the name of Program Participant that was
audited, including its SFI representative;

d. a general description of the Program
Participant’s forestland and manufacturing
operations included in the audit;

e. the name of the audit firm and lead auditor
(names of the audit team members, including
technical experts may be included at the
discretion of the audit team and Program
Participant),

P
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f. the dates the certification was conducted and
completed;

g. a summary of the findings, including general
descriptions of any nonconformances
and corrective action plans to address
them, opportunities for improvement, and
exceptional practices; and

h. the certification recommendation.

8.2. Public Claims

Any public communication by Program Participants
shall be accurate and consistent with applicable law
and requirements for SFI logo use.

Program Participants are encouraged to consult
the U.S. Federal Trade Commission’s guidelines
on environmental claims in product advertising
and communication and the guidelines on
environmental labeling and advertising issued

by the Fair Business Practices Branch of Industry
Canada’s Competition Bureau, as appropriate, and
to seek additional information and direction from
national accreditation bodies, national standards
bodies and national, state and provincial consumer
protection and competition laws.

9. Interpretations, Feedback, and
Disputes and Appeals

9.1. Interpretations

From time to time, a formal process may be needed
to interpret the SFI Standard and its supporting
documents. As part of SFB’s commitment to
continual improvement of both the SFI certification
process and the SFI Standard, such concerns shall
be submitted promptly to the SFB Interpretations
Committee at the SFB website, contact@aboutsfb.
org. The SFB Interpretations Committee shall
respond within 45 days of receipt.

It is neither the intent nor the responsibility of the
SFB Interpretations Committee to resolve disputes
arising through certification; nevertheless, the
committee will provide opinions and direction to
assist parties in answering interpretive questions.
Through this process, the SFI Program shall
maintain a record of opinions and concerns
available to both Program Participants and
auditors to assist with certification planning. SFB
shall periodically review this record and, where
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appropriate, recommend changes for inclusion in
the SFI Standard or SFI APQ.

9.2. Disputes or Appeals between an Auditor and
a Program Participant

Auditors shall have an internal dispute resolution
process. Resolution of all disputes between

an auditor and a Program Participant shall be
addressed via these mechanisms.

9.3. Disputes or Appeals between an External
Party and a Program Participant

9.3.1. Disputes or Appeals Regarding a Single
Instance or Claim of Nonconformance

Any party with information or claims about a
Program Participant’s individual practices that may
be in nonconformance may seek to have those claims
investigated.

The complainant shall present specific claims of
nonconformance in writing and in sufficient detail
to the Program Participant. Within 45 days of
receipt of the complaint, the Program Participant
shall respond to the complainant and forward

a copy of the complaint and its response to the
Program Participant’s auditor for future review via
surveillance or certification audits. The auditor shall
investigate the validity of the complaint and the
Program Participant’s response and resolution of the
claim at the time of the next scheduled surveillance
audit.

A complainant who believes the issue has not

been satisfactorily resolved may provide its

original documentation and the response from

the Program Participant to the appropriate SFI
Implementation Committee Inconsistent Practices
Program, which shall investigate and respond

to the allegations within 45 days of receipt of
documentation. If no appropriate SFI Implementation
Committee Inconsistent Practices Program exists,

the complainant may address the issue to the SFI
National Inconsistent Practices office via the External
Review Panel Secretariat. The SFI Implementation
Committee or National Inconsistent Practices
Program shall provide copies of its findings and

any recommended actions to both the Program
Participant and the complainant.
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9.3.2. Disputes or Appeals Questioning the
Validity of a Certification

Any party with information or claims that question
the validity of an entire certification may seek to
have those claims investigated.

The complainant shall document the specific claims
of nonconformance in writing and in sufficient
detail to the Program Participant. Within 45 days
of receipt of the complaint, the Program Participant
shall respond to the complainant in writing and
forward a copy of the complaint and its response to
the Program Participant’s auditor for future review
via surveillance or certification audits.

A complainant who believes the issue has not been
satisfactorily resolved may provide its original
documentation and the response from the Program
Participant to the SFB President for review and
consideration by the SFB Certification Appeals
Subcommittee, which shall immediately appoint
an ad hoc member with appropriate forestry
expertise. Upon reviewing the information, the SFB
Certification Appeals Subcommittee may
a. declare the claim invalid, thus closing the
review;
b. seek more information from the complainant
or the Program Participant; or
c. if, in the view of the SFB Certification Appeals
Subcommittee, there is sufficient evidence,
if confirmed, to threaten the validity of the
certification, refer the case to SFB for possible

2005-2009 Standard

resolution by an ad hoc certification review
task force comprising, at a minimum,

i. one representative from the certification
auditing profession;

ii. one representative from the professional
forestry community with expertise and
knowledge of forest conditions and
practice in the region; and

iii. one representative from the

environmental nongovernmental
organization community.

The above representatives may, where appropriate,
be drawn from the External Review Panel and
SFB, with such representation limited to a single
individual from each body. The ad hoc certification
review task force shall review all relevant
information and if necessary conduct a field visit.
Upon review, the task force may
a. find that the case is without merit and no
further action is required;
b. find that corrective actions are necessary; or
c. if the Program Participant fails to take
appropriate corrective measures or if no action
would be sufficient to remedy the situation,
suspend certification.
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Great Trinity Forest Management Plan

Sustainable Forestry Initiative
and Best Management Practices

15 Federally Mandated BMPs For
Roads
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15 Federally Mandated BMPs For Roads

1. Permanent roads, temporary access roads, and skid trails in waters of the U.S. shall be held
to the minimum feasible number, width, and total length consistent with the purpose of
specific silvicultural operations and local topographic and climatic conditions.

2. All roads, temporary or permanent, shall be located sufficiently far from streams or other
water bodies (except portions of such roads that must cross water bodies) to minimize
discharge of dredged or fill material into waters of the U.S.

3. The road fill shall be bridged, culverted or otherwise designed to prevent the restriction of
expected flood flows.

4. The fill shall be properly stabilized and maintained to prevent erosion during and following
construction.

5. Discharges of dredged or fill material into waters of the U.S. to construct a road fill shall be
made in a manner that minimizes the encroachment of trucks, tractors, bulldozers, or other
heavy equipment within waters of the U.S. (including adjacent wetlands) that lie outside the
lateral boundaries of the fill itself.

6. In designing, constructing, and maintaining roads, vegetative disturbance in the waters of the
U.S. shall be kept to a minimum.

7. The design, construction, and maintenance of the road crossing shall not disrupt the
migration or other movement of those species of aquatic life inhabiting the water body.

8. Borrow material shall be taken from upland sources whenever feasible.

9. The discharge shall not take, or jeopardize the continued existence of, a threatened or
endangered species as defined under the Endangered Species Act, or adversely modify or
destroy the critical habitat of such species.

10. Discharges into breeding and nesting areas for migratory waterfowl, spawning areas, and

wetlands shall be avoided if practical alternatives exist.

11. The discharge shall not be located in the proximity of a public water supply intake.

12. The discharge shall not occur in areas of concentrated shellfish population.

13. The discharge shall not occur in a component of the National Wild and Scenic River System.

14. The discharge of material shall consist of suitable material free from toxic pollutants in toxic

amounts.

15. All temporary fills shall be removed in their entirety and the area restored to its original

elevation.

This information provided by the Mississippi Forestry Commission

March 2007
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Managing Forests for Water
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This fact sheet discusses forest roads as they re-
late to water quality. Road planning, construction,
use, maintenance and removal are covered.

Forest Roads and Water Quality

Access to privately owned forest land is necessary
for many reasons: forest management activities such
as site preparation, planting, and harvesting; recre-
ational activities such as hunting, fishing, hiking and
camping; fire suppression; and access to home or
cabin sites.

Water quality in forested areas can be
impacted by many of these activities,
including logging, fires, other construc-
tion, recreation, and grazing. However,
poorly located, constructed or main-
tained forest roads are the largest source
of non-point source pollution on forest-
ed lands. The greatest potential for de-
grading water quality comes from roads
on steep slopes or erodible soils, and
stream crossings. Research has shown
that 90 percent of the sediment that ends
up in our nation’s waters from forested
lands is associated with improperly
designed and maintained roads. Sedi-
ment in streams leads to a number of
problems for fish populations including

This forest road is located well away from water. Its gravel surface

promotes drainage and lessens erosion. The road is crowned, so water
drains away to both sides.

siltation of spawning beds and aquatic insect habitat,
increased water temperature and reduced oxygen.

Water quality of streams, lakes and wetlands can

be protected by starting with appropriately locating
roads, followed by careful design and construction.
Proper planning can help landowners reduce the
number, width and length of roads, decrease main-
tenance requirements and limit visual and physical
impacts to the land. Reducing the miles and width of
road constructed also shortens construction time and

Saves moncy.
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Road Planning

When determining the need for a road, think
minimize. Every road constructed, no matter how
carefully, will contribute to soil erosion and potential
stream sedimentation. Therefore, the road system
planned for a parcel of land should be the least
amount necessary to accomplish the landowner’s
goals. When planning, consider the entire site and
possible future needs, since a well-placed and
constructed road now may prevent the need for less
well-planned spurs later.

Sometimes existing roads can be used. Upgrading an
existing road may be less costly and damaging than
constructing a new road. Any roads already present
should be evaluated to determine if they are properly
located for long-term needs, have adequate drainage,
are suited for expected uses and are properly
maintained. Many times, however, existing roads

are in poorly chosen locations. Roads may closely
parallel streams, have little or no vegetation between
the road bank and stream or go straight up a draw

or gully. Such roads probably should be moved or
obliterated.

In the initial planning stages the type, location and
design of any road should be based on:

1. Future uses of the road. How heavily will the
road be traveled? What types of vehicles will use
the road (logging trucks and/or passenger vehicles)?
During which seasons will the road be used? Is the
planned use temporary or long-term?

2. Site specifics. Consider soil types, slopes,
geology, vegetation and runoft. Will storm runoff
and/or flash flooding be a concern?

3. Coordination with adjacent landowners. Will
this road connect to a county, state, or Forest
Service road? If so, contact them to see if a permit is
necessary.

4. Use of temporary roads whenever possible.

A road used for one year or season can have a
much smaller impact on local water quality than a
permanent road.

Recommended Road Planning Practices

* Locate roads on well-drained soils whenever pos-
sible. Avoid wetlands, seeps and other wet areas.

Plan now for drainage features (see “Dealing with
Drainage” page).

* Avoid unstable slopes (look for slumps, uneven
topography, pistol-butted or J-shaped trees, dips,
cracks or previous slides).

* Minimize the number of stream crossings. Identify
optimum stream crossing locations first, and then
locate roads to accommodate these crossings. (See
Utah Forest Facts #9, Managing Forests for Water
Quality: Stream Crossings.)

* Locate roads outside of streamside management
zones. (See Utah Forest Facts #8, Managing For-
ests for Water Quality: Streamside Management
Zones.)

* Locate roads to follow natural contours as much
as possible. Minimizing cuts and fills will reduce
the need for additional fill material or removal of
excess material, while decreasing the disturbed
area that needs to be revegetated.

» Keep road grades below 10 percent if possible.
Roads may exceed 10 percent for short distances
but will need drainage features and extra measures
to prevent erosion.

4 N
Permits May Be Required

Road construction on private lands in Utah may
require one or more types of permits, depending
on impacts on streams and wetlands. Check with
the sources below to determine if you need any of
these permits.

Streambank Alteration Permit or Wetlands In-
dividual Permit: Construction of a stream cross-
ing may require a Streambank Alteration Permit.
If your road will cross a wetland, you may need
a US Army Corps of Engineers Individual Per-
mit. Contact the Utah Division of Water Rights
at 801-538-7375, or visit http://waterrights.utah.
gov/strmalt/ for more information on both of
these permits.

Stormwater Permit: Any construction project
greater or equal to 1 acre requires a stormwater
permit. Contact the Utah Department of Water
Quality at 801-538-6146, or visit http://water-

quality.utah.gov/updes/stormwater.htm.
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Road Construction

Soil excavation, movement and compaction
associated with road construction involves a high
risk of soil erosion and stream sedimentation. Follow
the guidelines below to minimize those risks. At all
times, the goal is to keep soil and other construction
materials out of streams and wet areas.

Recommended Road Construction Practices

* Become familiar with the terrain by using topo-
graphic maps or aerial photographs and repeat-
edly walking the proposed road location. Use
flagging to designate the road location.

* Avoid construction activities when ground is wet
or frozen.

Install erosion control measures such as hay
bales or silt fences as needed. Remove when
proper drainage features are in place.

» Construct roads in a manner that prevents debris,
overburden and excess materials from enter-
ing streams. Deposit excess materials outside of
streamside management zones.

* Compact all road fill material. Do not use snow,
ice, frozen soil or woody debris as these will
eventually melt or rot, causing voids that lead to
road failure.

Install road drainage at time of construction.

* Surface long term or permanent roads. Surface
treatments include gravel, chipseal or pavement.
On temporary roads, surfacing highly erodible

areas (switch backs, steep grades, stream cross-
ings) will reduce erosion.

Maintain live trees and/or slash rows at the base
of fill slopes to filter sediments.

* Avoid leaving berms that may channel water
down the road.

* Reseed disturbed areas as soon as possible.

Cuts and Fills — Avoid if Possible

When building a road in steep terrain, it is usu-

ally necessary to cut into the hillside to create a flat
road surface. The excess material excavated often
becomes fill on the downhill side. Cuts and fills

can create significant visual scars, are expensive to
build and maintain, and should be avoided wherever
practical. Both cut and fill slopes should be left no
steeper than the angle of repose (the maximum angle
that soil or rock will remain on a hillside without
sloughing over time). Outslope the road, or construct
a ditch along the uphill side and install a cross cul-
vert for drainage.

When slope steepness is less than 50 percent, the ma-
terial excavated in the cut can be used as fill for the
outer portion of road; this is known as the side-cast
method. Leave vegetation at the bottom of the fill
slope to help stabilize the fill.

If the slope steepness exceeds 50 percent, do not use
the side-cast method. Any material excavated for the
cut should be hauled away and deposited outside of

wet areas and streamside management zones.

[

Crowned Road
 Drains from center to each side.
» Use in poorly drained soils, or

with heavily traveled roads.

N

Road Surface Drainage

Shape the road surface to divert water off of the road. Three options for road shaping are shown below.

Out-sloped Road
e Drains to downhill side.
* Use on moderate slopes, stable soils.
* Do not out-slope directly into streams.

~

In-sloped Road
 Slopes into uphill side.
* Drainage ditch along uphill side.
» Use in steep terrain or side slope.
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Dealing with Drainage

The most effective method for controlling erosion on forest roads is to keep water from accumulating on and
running down the road surface. Water should be diverted from the road surface and dispersed into vegetation
and ground litter with cross culverts, rolling dips, diversion ditches and water bars.

Cross Culvert

Cross culverts should be installed to drain water
from either the in-slope road ditch or from natural
water sources such as seeps or small springs. Size
the cross culvert to adequately handle peak runoff
and flood waters. Skew the culvert 15 to 30 degrees
toward the inflow ditch to optimize inlet efficiency
and reduce maintenance. Protect the upstream end
from plugging by armoring with rock, or use a
box or screen. If possible, install the culvert at the
gradient of the original ground slope. If not, armor
the outlet with rocks, logs or other material to dis-
sipate the energy of the emerging water. Never
allow the culvert to drain directly into a stream.

Diversion Ditch

A diversion or spreader ditch diverts water from
the road into adjacent vegetation. Decreasing the
velocity and spreading out the stream of water will
allow sediment to settle out and water to be absorbed
into the ground. Grade diversion ditches on a 2 to 3
percent slope to allow drainage. These ditches work
particularly well when used in with a rolling dip, but
can also work with an inside ditch or a cross culvert.
A diversion ditch is the least expensive water diver-
sion device.

Rolling Dip

A rolling dip is a long hump, followed by a long dip,
constructed in the road bed to divert water off the
road. A proper dip is deep enough to provide adequate
drainage and wide and long enough for trucks and
equipment to pass safely. The rolling dip is placed
at an angle to the direction of the road for ease of
travel. The bottom of the dip is sloped to the outside
to carry water away from the road. Rolling dips are
best suited to road grades of 10 percent or less and
each dip should be spread out over a minimum of
150 feet.

Water Bar

Water bars are best suited for use on roads that re-
ceive little or no use for an extended period of time.
To construct a water bar, excavate a trough 1 to 2
feet deep by 3 to 4 feet wide at an angle of 30 to 45
degrees across the road. Connect the uphill end of the
water bar to the upper bank of the road. The downhill
outlet should allow water to be directed into nearby
vegetation. Because water bars are easily ruined when
subjected to heavy traffic, minimize road use. Seed
and fertilize the water bar to reduce erosion.
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Road Use and Maintenance

Once road construction is complete, sensible use
and maintenance will help prevent additional
erosion. One of the most important aspects of

road maintenance is keeping ditches and culverts
operational and free of debris. Ditches on newly
constructed roads may require frequent cleaning and
checking after each major storm until vegetation has
been established. Grading to maintain road shape
and drainage also is important.

Recommended Use and Maintenance Practices
* Avoid travel during wet conditions if practical.

« Ifa wet spot develops on a road, do not increase
the problem by driving around it, thereby widen-
ing the wet spot. Instead, lay geotextile material
over the area, followed by a 4 to 6 inch layer of
gravel, to allow drainage.

Geotextile is being used to strengthen this road
through a wet area. Rock is laid on the wet surface,
followed by geotextile and gravel on top.

» Clean culverts and ditches blocked by debris.
* Maintain water bars and rolling dips.

* Avoid undercutting the toe of cut slopes when
grading roads or clearing ditches.

* Leave grass in the ditch unless it has filled with
sediment and is no longer functioning.

» Grade roads only as often as needed to main-
tain a stable road surface and to maintain proper
surface drainage. Unnecessary grading creates
a source of sediment from the newly disturbed
surface.

When grading, avoid leaving berms that channel
water down the road.

Reduce dust by applying water, rock, or other ap-
propriate road treatments.

Close all roads that are unstable, erodible or un-
necessary.

Winter Use and Maintenance

Winter provides an opportunity to conduct harvest
operations in areas that might be sensitive during
warmer, drier times. For example, wetlands and
other wet areas can be accessed with less damage
when covered by frozen snow pack. If properly
maintained during winter months, road usage can
extend harvest season without creating excessive
impacts. Some recommendations for winter opera-
tion are:

* Remove snow from roads initially, to allow
deep freezing which will increase stability of
the road base.

e After roads have frozen solidly, keep 2 to 3
inches of packed snow on the road to insulate
the frozen road base.

* Locate and mark existing culverts so they will
be visible in deep snow and storm conditions.

* Keep all drainages open and culverts un-
plugged.

* Plow away snow berms or provide breaks in
snow berms to allow road drainage, particularly
as spring thaw occurs.

* During times of alternating freezing and thaw-
ing, suspend road use if deeply frozen road base
begins to thaw.

» Ifice bridges have been built to provide tem-
porary stream crossings in winter, they must be
removed prior to spring runoff.

J
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Road Closure

When harvest and other forest management activities
are concluded, the future need for the road system-
should be evaluated. If not needed, many roads can
be closed, either temporarily or permanently, when
management operations cease. Closing and rehabili-
tating roads can do much to prevent lake and stream
sedimentation.

Recommended Road Closure Practices

If closure is permanent, remove culverts and
replace with water bars or rolling dips.

Remove stream crossing structures. Stream
courses and other drainages should be restored to
their natural channels.

Roads should be ripped or loosened so vegetation
can grow. If natural revegetation is inadequate,
plant with appropriate local species.

If possible and appropriate, re-contour the road-
bed to the original slope of the land.

Barricade roads with logs, rocks, vandal-proof
gates, or tank traps (very deep water bars) to
prevent or control use by vehicles while reveg-
etation occurs.

If closure is temporary, do not remove drain-
age structures. Periodically inspect the road and
drainage structures to ensure drainage is main-
tained.

Rocks and logs have been placed to block access
to this closed road.

This road has been ripped and seeded, and access
blocked with logs.

N

/

Forest Water Quality Guidelines

Utah’s Forest Water Quality Guidelines (FWQGs) are a collection of voluntary, field-applicable practices for
use during forestry activities to protect soil and water resources. They are designed to minimize non-point
source pollution such as sedimentation and erosion associated with forestry activities. For more information
about the FWQGs and their application, contact your local Forestry, Fire and State Lands area office. A
technical guide of the FWQGs is on the Utah State University Forestry Extension website at: http://extension.

usu.edu/forestry/management/MA BMPs.htm.

J

Funding for this fact sheet was provided in part by the Environmental Protection Agency.

Utah State University is committed to providing an environment free from harassment and other forms of illegal discrimination based on race, color, religion, sex,
national origin, age (40 and older), disability, and veteran’s status. Utah State University’s policy also prohibits discrimination on the basis of sexual orientation in
employment and academic related practices and decisions. Utah State University employees and students cannot, because of race, color, religion, sex, national origin,
age, disability, or veteran’s status, refuse to hire; discharge; promote; demote; terminate; discriminate in compensation; or discriminate regarding terms, privileges,

or conditions of employment, against any person otherwise qualified. Employees and students also cannot discriminate in the classroom, residence halls, or in on/ off
campus, USU-sponsored events and activities.
This publication is issued in furtherance of Cooperative Extension Work, Acts of May 8 and June 30, 1914, in cooperation with the U. S. Department of Agriculture,
Jack M. Payne, Vice President and Director, Cooperative Extension Service, Utah State University. Published November 2004.

Page 36 of 490



Great Trinity Forest Management Plan
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and Best Management Practices

Forest Road Construction and
Maintenance
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4 Forest Roads

REMEMBER:

Guidelines help with how to manage,
not whether to manage.

These guiddlines focus on how to protect the functions and
values of forest resources during forest management actjvities.
They do not provide advice onWhether to manage or which
management activities are needed.

Guidelines provide a menu, not a mandate.

Site-level resource management decisions are based on many
different factors, including resource needs, landowner objec-
tives, site capabilities, existing regulations, economics and the
best informatjon available at any given time. No one will apply
all of the guidelines related to aparticular activity. Instead,

the landowner, resource manager or logger will consider many
different factors in determining which combination of guide-
lines provides the best “fit” for a particular site at a particular
time. The intent of having multiple guiddines is to provide
decision-makers with as much flexibility—and as much
choice—as possible in taking steps to effectively balance
forest management needs and resource sustainability.

General guidelines and activity-specific guidelines
are closely related.

Frequent references from activity-specific guiddines back
to the general guidedines will make it easy for landowners,
resource managers, loggers and others to consider all of the
related guidelines—both general and specific—that apply
to a particular management activity.

Guidelines are supplemented from time to time
by “Additional Considerations.””

The guidelines are supplemented from time to time by
“ Additional Considerations,” which provide additional guid-
ance to further promote the sustainability of forest resources.
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Forest Roads 5

INTRODUCTION

Forest roads connect the most remote parts of the forest

to existing township, county and state roads and highways,
providing access to forest lands for timber management, fish
and wildlife habitat improvement, fire control, hunting and
avariety of recreational activities. For the purpose of these
guiddlines, road construction includes excavation of grave
quarries and borrow pits.

Permanent roads are intended for long-term use. They include
all-season roads and seasonal roads.

« All-season roads are designed for use all year long, though

there may be some restrictions on vehicle weight at times

during spring breakup or wet periods. Thereis a great range
in design standards and road surfacing in this type of road,

depending on the traffic load anticipated.
« Seasonal roads are designed for long-term periodic use,

such as during dry and frozen periods. These roads are built

to lower engineering standards and have minimal material
surfacing.

Temporary roads are generally minimum-standard roads designed

for short-term use during a specific project, such as a timber
harvest. Many of these temporary roads are little more than

a bladed lane pushed into the harvest site. Use of these roads is
typically limited to dry or frozen conditions to minimize rutting

and compaction. See Figure ROAD-1.

The Benefits of Guidelines

Benefits to cultural resources: Forest road construction guidelines
can minimize the potential effects of road building and mainte-

nance activities on cultural resources that can result from

removing or altering natural soils that contain cultural deposits,

damaging features of archaeological sites or cemeteries, and
destabilizing historic buildings and structures.
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6 Forest Roads

Figure ROAD-1

Guiddines for earth-moving activities, excavation of borrow
areas, and practices that cause soil disturbance or erosion can
help protect cultural resources, and guiddines for controlling
accesses into formerly remote areas can reduce the potential
for deliberate vandalism of sensitive sites.

Benefits to forest soils: Forest road construction guidelines
support the development of a safe and efficient access system
that services many acres with as few roads as possible while
impacting the smallest percentage of the site necessary.
Guiddines address compaction, erosion and indirect impacts
to surrounding soils caused by disruption to water flows and
sedimentation.

Benefits to riparian areas: Forest road construction guiddlines
can minimize alterations of vegetation within the riparian area.
That vegetation is important for providing inputs of coarse
woody debris and fine litter to water bodies; retaining nutrients,
sediment and energy; bank and shordine stabilization; mainte-
nance of moderate water temperatures through shading; and
wildlife habitat. Guiddines for retaining vegetation can also have
a positive impact on aesthetics, wood products and recreation.
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Forest Roads 7

Benefits to visual quality: Forest road construction guiddines can
reduce the visual impacts associated with poor design, construc-
tion and maintenance of forest roads. Guidelines can also reduce
noise and unsightliness related to grave pits.

Benefits to water quality and wetlands: Forest road construction
guiddlines can protect water quality and wetlands, particularly in
areas having steep slopes with erodible soils, and in areas where
forest roads are located near water or wetlands. Guiddines can
also hdp to maintain natural flow patterns across the landscape,
avoid concentration of water flows, and minimize sedimentation
to water bodies and wetlands. Guiddines for the use of fuds and
lubricants can protect water quality and wetlands from the toxic
effects of potential spills. Guidelines that address equipment
operations and maintenance can help protect water quality.

Benefits to wildlife habitat: Forest road construction guiddines
suggest management approaches that help protect sensitive sites,
rare species, water features and unique habitats in forests.
Guiddines for controlling access into remote areas can minimize
human activity that may be detrimental to some forest wildlife
Species.

Considerations

A well-planned access system is a sound method of reducing
erosion and sedimentation in areas requiring frequent or tempo-
rary access. Proper location and construction of roads will
provide for safety, longer operating periods, lower maintenance
and operating costs, and minimal impacts to forest resources.
Servicing as many acres of forest with as few roads as possible
is a sound method of reducing impacts to forest resources from
road construction.

Factors in decision-making

03 The number, size and design of forest access roads will beinflu-
enced by the frequency of access, amount of anticipated traffic,
seasons during which access is required, and safety concerns.

03 Distribution of necessary management activities will affect the
number and location of access roads.
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8 Forest Roads
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Figure ROAD-2

0 Choices re?ardlng road construction standards and maintenance
activities will be influenced by site characteristics and the value
of the resources served. Culverts and ditches may be necessary
with any road construction technique. See Figure ROAD-2.

3 Surfacing can be the major cost of low-volume road construction.
Alternatives should be evaluated according to expected use

and potential impact on sediment load. Where grades make

the potential for surface erosion significant, the road should be
surfaced with materials that will minimize potential water quality
and soil productivity impacts (such as crushed rock, compacted
gravel, sod or asphalt).

3 Visual im #Jacts and the concentration of forest management activities
can result from poor design, construction and maintenance of
forest access roads. Take into account the following considerations
when planning to reduce noise and visual impacts associated
with the design and use of forest access roads:

* Noise from traffic, especially large trucks, buses and heavy
equipment operating on access roads

* Potential increased costs of building forest access roads
to accommodate visual quality concerns, and potential
increased costs of using existing roads that require traveling
greater distances

Page 45 of 490



Forest Roads 9

* The limited road construction season that generally coincides
with the tourist season

* Traffic during wet periods that can increase maintenance
needs and create unsightly ruts and mudholes

03 Visual impacts and noise impacts created by gravel pits arenot
compatible with recreational user sensitivities. Take into account
the following considerations when planning to reduce noise and
unsightliness related to gravel pits:

* Local sources of grave are necessary for efficient, cost-
effective road building and maintenance.

* Recreational use of grave pits may cause conflicts.

0 Site-specific soil, topographic and forest inventory information

will assist resource managers or landowners in planning road
location and layout. For information and assistance, see Resource
Directory.

Minimizing impacts from roads

03 Because roads take soils out of production, effort should be made
to keep the length and width of roads to a minimum without
sacrificing safety.

03 To minimize road mileage and reduce costs, coordination with
adjacent landowners may be desirable.

03 The greatest potential for soil erosion occursimmediately after
construction. Disturbed areas should be shaped and stabilized
as soon as possible to minimize erosion potential.

Maintenance needs

03 The purpose of maintenance procedures isto ensurethat measures
taken to minimize impacts on forest resources are working and
will continue to work for the life of the road. Surfacing materials
and the amount of use will determine the level of maintenance
required.
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10 Forest Roads

03 Roads that are open for use require more maintenance than roads
that are closed to vehicular traffic. Inactive roads (roads cur-
rently not in use), whether closed temporarily or permanently,
require occasional work to reduce potential impacts on streams,
lakes, wetlands and seasonal ponds.

3 Road layout, construction methods and erosion and access control
all contribute to the longevity, utility, safety and maintenance
costs of road systems.

Protecting water quality and water flow

03 Incorporating guidelines to protect water quality into overall road
project design can minimize the potential impact of wetland
roads on water quality, as well as alterations to normal water
flow patterns.

03 Effective road construction techniques minimizethe disturbance
to the natural flow of water over the landscape and ensure the
structural integrity of the road embankment.

Thegoal isto provide a simple road structure of adequate
strength to support heavy vehicle traffic and provide drainage
structures to pass water at its normal leve through the road
corridor.

Design Qutcomes To Maintain Soil Productivity

To protect soil productivity, thedesign, constructionand
maintenance of forest roads should achieve the following
beneficial outcomes:

» A wdl-planned road system that efficiently accesses
as many acres as possible with the least amount of site
occupied over the long term, with no more than 1-2%
of the management area occupied by roads
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* A road system built to adequate specifications for the
season, duration and levd of use

» Proper location and construction of roads that provide
for safety, longer operating periods, and lower mainte-
nance and operating costs

» Road surfaces, ditches and bare soil areas stabilized

from future erosion, with soil erosion control structures
properly installed, functional and in good condition

UPLAND FOREST ROADS

1P

, Have you identified
your goals and objectives?

See Identifying Goals and Objectives
in General Guidelines.

, Have you conducted a site inventory?

See Conducting a Ste Inventory
in General Guidelines.
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Design of Upland Forest Roads

IMPORTANT! Review General Guidelines:

» Incorporating Sustainability into Forest
Management Plans

», Maintaining Filter Strips

» Managing Riparian Areas

Landowners may need the services of a forester, engineer or other
qualified individual to provide complete design and construction
specifications. This professional assistance is particularly
important when constructing permanent all-season roads. For
sources of professional assistance, see Resource Directory.

Design Considerations

U Examine existing access routes to determine whether they are
the best routes to improve. Consider whether relocation would
provide a better long-term access route.

U Consider future management activities that may utilize
common roads for adjacent stands or ownerships.

U Minimize total road mileage and ground disturbance required
to meet landowner objectives.

U Plan to limit the area disturbed by roads to less than 1-2% of
the management area (defined as the specific site where activities
are taking place). Slightly different percentage goals may be
appropriate when considering a larger land area, such as a
landscape.

U Establish appropriate stabilization, drainage and erosion
control measures, to be applied on a daily basis during all phases
of an operation.

U Minimize road width consistent with road safety and design
considerations.
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Additional Consideration

K If road closure is anticipated, consider designing road
approaches to facilitate effective closure after completion
of management activities.

Alignment and Location

STOP! U Contact Gopher State One Call at (800) 252-1166 or
(612) 454-0002 at least one week prior to thestart of excavation
activities when crossing pipelines or other underground utilities.

U Prior to construction, identify locations of new roads, borrow
areas and grave pits to avoid cultural resources and other
sensitive aress.

U Locate roads to minimize the amount of cut-and-fill and the
number of water crossings.

U Locate roads away from streams, lakes, open water wetlands,
wetland inclusions, seasonal ponds, seeps and springs whenever
possible, to provide adequate filter strips.

U Wherever practical, locate roads (those that do not cross a stream,
lake or open water wetland) outside of filter strips or the riparian
management zone (RMZ), whichever is wider. See General
Guidelines: Maintaining Filter Strips and General Guidelines:
Managing Riparian Areas.

U Locate roads to avoid concentrating runoff and reduce the
potential for nonpoint source pollution.

Page 50 of 490



14 Forest Roads

HWM for Lakes
and Open Water Wetlands
High water mark
Ji S Cattaits, butrushes,
‘ sedges and other
aquatic vegetation

HWM = Top of bank

Ry
ko
Bluff 4 F|M Floodplain
w i L ) M,—«j H
WE

Figure ROAD-3

U Avoid locating roads below the high water mark of streams,
lakes, wetlands and seasonal ponds whenever possible. See

Figure ROAD-3.

U Avoid locating roads on unstable slopes subject to slumping

or creep whenever practical.

U Avoid constructing roads with grades in excess of 10%. on
highly erodible soils, maximum grades of 5% are recommended.

See Figure ROAD-4.

U Minimize down-road flow and ponding by constructing roads
with adight grade of 1% or 2% and with appropriate ditches where

practical.
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Reducing Visual Impacts
Due to Alignment and Location of Roads

In areas classified as most sensitive:*

U Minimize the number of roads approaching travel routes
or recreation areas.

In areas classified as most sensitive
or moderately sensitive:*

U Locate roads and trails to minimize visibility from nearby
vantage points, such as scenic overlooks, streams and lakes.

U  Reduce visual penetration with appropriate curvesinthe
road alignment.

U Minimize total road mileage and ground disturbance
required to meet landowner objectives and anticipated traffic
loads.

U Avoid tracking mud onto highways by using appropriate
road surface material.

In areas classified as less sensitive:*
U Consider visual quality to the extent possible.

U Minimize total road mileage and ground disturbance
required to meet landowner objectives and anticipated traffic
loads.

*SeePart 2, Visual Quality: Visual Sensitivity Classifications
for information related to how classifications are determined
and which Minnesota counties have devel oped visual sensitivity
classification maps.
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Representations
of Typical Slope and Grade
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Reduce visual pen-
etration into clearcuts
or landing areas by de-
signing curves in the
road alignment. Photo
courtesy of Minnesota
DNR
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Water Crossings

Water crossings present a high risk to water quality and should
be avoided when practical. Bridges or culverts are preferred for
road crossings that are used frequently or for extended periods.
Low-water fords should be used for infrequent crossings and
short-term operations. Fords should have a firm base installed
to minimize potential impacts to water quality or wetlands.

U Contact an SWCD office or DNR hydrologist to determine
whether the proposed road will cross a water or wetland desig-
nated on the Protected Waters Inventory maps. If so, secure

the required permit from the DNR Division of Waters to work
in public waters (Minn. Statute 103G.245). For alisting of DNR
regional offices, see Resource Directory. See also Appendix H:
Work Activities That Do Not Require a DNR Protected Waters
Permit.

U Minimize the number of water crossings.
U Give preference to crossing locations where:

* Streambed and banks are composed of firm, cohesive sails
or rock

* Approaches to streambanks have low-percent slopes and
short slope lengths

* Construction will disrupt a minimum amount of natural
stream channel

U Maintain crossings as close to a 90-degree angle aspossible
to the streambed.

U Construct crossings so as not to change the cross-sectional
area of the stream channd or impede fish migration.

U Construct low-water ford crossings with meterials that will not
degrade water quality. These materials include (but are not
limited to) concrete, coarse rock, riprap and gabions.

U Minimize construction disturbance to the natural flow of
water.

U Restrict activity in the water to periods of low flow.
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U Design culverts and bridges for minimal impact on water
quality. Permanently installed culverts should be at least 12
inches in diameter for ease of maintenance. Putting in culverts
and drainage structures that are too small could result in the road
washing out. Lay culvert on the same slope (gradient) as the
stream, but bury culvert about 17% (one-sixth of diameter). For
sources of information on sizing culverts, contact local SWCD
offices, local NRCS offices or county highway departments.

U When installing culverts and bridges, make sure that materials
used within the stream are clean, non-erodible and non-toxic

to aquatic life. Such materials include compacted fill, riprap,
concrete and treated timbers. When using chemically treated
timber below or near the water leve, it should be reasonably

dry and free of excessive surface oils when installed.

U Anchor temporary structures at one end to allow the structure
to move aside during high water flows.

U Remove temporary fills and structures to the extent practical
when use is complete.

Work Activities That Do Not Require
A DNR Protected Waters Permit

As Ionﬂ as specific detailed conditions are met (seeAppendix H),
the following work activities do not require a DNR Protected
Waters Permit:

O Low-water ford crossings (on streams only)

O Temporary bridges (on streams only)

O Water leve control structures (on streams only)

0 Constructing a bridge or culvert, of filling or excavating
the bed of a protected watercourse (for streams with a
watershed less than 5 sguare miles only)

O Removal of existing structures

0O Removal of debris (as long as original alignment, slope
or cross-section of lake, marsh or streambed Is not altered)

Refer to Appendix H for conditions that must be met to conduct
these activities without a permit.
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Winter Roads

Winter roads provide access under frozen ground conditions for
timber harvesting and other timber management activities. Like
all other roads, winter roads need to have provisions for adequate
drainage to prevent or minimize erosion and sedimentation into
wetlands and open water. With much of the timber harvesting

in Minnesota occurring during January, February and March,
properly constructed winter roads are an important component

of timber management.

U Construct temporary crossings for winter roads where practi-
cal. Examples of preferred temporary crossings include ice
bridges, temporarily installed culverts and bridges (including use
of native log materials). Sail fill should not be used on these
temporary structures. See Figure ROAD-5.

U Construct crossings to prevent water from backing up.

U Consider using culverts or bridges to cross defined drainages
where winter roads are to be used for five years or longer.

For information on sizing culverts, contact local SWCD offices,
local NRCS offices or county highway departments.

U Anchor temporary structures at one end to allow the structure
to move aside during high water flows.

U Install all temporary structures that could potentially block

water flow in such a manner that they can be easily removed
prior to breakup.

Figure ROAD-5

Ice bridges are made entirely
of packed snow, which melts
~ away inthespring.
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Drainage

Water entering onto or adjacent to the road must be diverted
away from the road before gaining sufficient flow and ve ocity
to cause significant erosion of the road and ditch.

U Control down-road flow of surface water by using a combina-
tion of the appropriate road cross-section (see Figure ROAD-6)
and appropriate water diversion structures within the roadbed
itself, such as broad-based dips (see Figure ROAD-7 and

Table ROAD-1) or graderalls, open-top culverts and water bars
(see Figure ROAD-8 and Table ROAD-2).

Figure ROAD-6

Typical Road Profiles for Drainage and Stability
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~

l 80ft ‘ 60ft- | 80 ft ¥

Numbers for illustrative purposes only. Dimensions will vary.

Broad-Based Dip Installation
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Figure ROAD-7

Table ROAD-1
Cross-Drain Spacing
for Broad-Based Dips and Upland Culverts
Grade Spacin? between dips
or upland culverts

0-2% 500 ft
3-4% 300 ft
5-7% 180 ft
8-10% 150 ft
11-15% 130 ft
16%+ 110 ft
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b
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e ' Water Bar Installation
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gt Cross-section A

Figure ROAD-8

Table ROAD-2

Water Bar Spacing
Grade Spacing between dips
or upland culverts

2% 250 ft

5% 130 ft
10% 80 ft
15% 50 ft
25%+ 40 ft
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Lead-Off Ditch

> v . - 8 _.1" h .

AR gy,
Berm directs water across contour of land, slowing
flow and keeping water away from stream.

Figure ROAD-9

U Drain surface water that is diverted from roads into the filter
strip or vegetative area, rather than directly into streams, lakes,
open water wetlands, wetland inclusions or seasonal ponds.

U Use diversion structures on approaches to water crossings
or on roads and trails found within the riparian management
zone to divert water off of the right-of-way before it reaches
the water body.

U Install cross drains and lead-off ditches to avoid carrying
water long distances in roadside ditches. (See Figure ROAD-9.)
Cross drains may include open-top culverts, pipe culverts and
bridges.
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Construction of Upland Forest Roads

IMPORTANT! Review General Guidelines:

» Protecting Cultural Resources
» Managing Equipment, Fuel and Lubricants
» Protecting the Normal Flow of Streams
and Wetlands
» Protecting Wetland Inclusions and Seasonal Ponds
, Retaining Leave Trees
» Providing Coarse Woody Debris

U  Conduct on-site meetings with thelogger, landowner and
resource manager prior to moving equipment onto a site. Such
meetings can hep assure common understanding of landowner
objectives, road construction standards or specifications, and site
conditions.

Clearing

Clearing widths will vary depending on the needs of both the
owner and the user of the road. Consideration should be given
to the necessity for roadway drying, as well as to the safety,
cost and aesthetics of narrow rights-of-way.

U Place clearing debris in a manner that will not impede water
flow or potentially increase sedimentation of waters.

U Provide periodic breaks in the windrows of clearing debris
to allow for free movement of water.

U Avoid placing clearing debris in filter strips.
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Reducing Visual Impacts of Road Clearings

In areas classified as most sensitive:*
U Utilize merchantable timber within road clearings.
U Burn, screen or bury road-clearing debris, suchas
stumps, rocks and boulders, so that it is not visible from
travel routes or recreation areas.

In areas classified as moderately sensitive:*

U Utilize merchantable timber within road clearings.
U Move cleared debris outside of the travel route right-
of-way so that it is minimally apparent.

In areas classified as less sensitive:*

U Encourage utilization of all merchantable right-of-way
timber.

U Avoid creating a corridor of debris.

U Do not leave jackstrawed or overturned stumps in
immediate foreground.

U Reduce height of dozed clearing debris during road
construction.

*SeePart 2, Visual Quality: Visual Sensitivity Classifications
for information related to how classifications are determined
and which Minnesota counties have devel oped visual sensitivity
classification maps.
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Excavation

In most cases, material must be brought in to provide an adequate
road for even a minimal amount of hauling. Such material should
be obtained from the closest available source, which is often

the ditch.

During work on new projects, loose exposed mineral soil is the
most critical factor affecting siltation of waters.

U Place excavated material in a manner that will not impede
water flow or potentially increase sedimentation of waters.

U Avoid placing excavated material in filter strips.

U Shape inslopes and backslopes to promote revegetation and
soil stabilization. Slopes of 1.5:1 or flatter are preferred if terrain
permits.

U Compact fill material to reduce entry of water, increase load-
carrying capacity and minimize settling.

U Deposit excess material in stable locations away from
streams, lakes, wetlands and seasonal ponds.

U Shape and stabilize borrow pits and excess material.

U Limit the area excavated to that which can be properly shaped
and compacted within a day, with provisions for storm drainage
and sedimentation control.
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Reducing Noise and Visual Impacts
of Gravel Pits and Borrow Areas

In areas classified as most sensitive
or moderately sensitive:*

U Locate horrow pits and crushin? operations out of the
visible corridor as much as possible.

U Screen pits from travel routes or recreation areas using
existing vegetation or landscape berms.

U Reduce noise in early morning, late evening and other
appropriate times whenever possible.

U Develop gravel or borrow pits from the back to the front
of pits (moving toward the predominant view or vantage
point). See Figure ROAD-10.

U Rehabilitate pits upon completion of use as per guide-
lines In the Minnesota Department of Natural Resources
Handbook for Reclaiming Sand and Gravel Pitsin Minne-
sota (C.G Buttleman, 1992). Available by calling the
Minnesota DNR Division of Minerals at (651) 296-4807 or
the DNR toll-free hotline at (800) 766-6000 (Greater Minne-
sota only).

In areas classified as less sensitive;*

U Use methods and applications consistent with integrated
resource management principles.

U Rehabilitate pits upon completion of use as per guide-
lines in the Minnesota Department of Natural Resources
Handbook for Reclaiming Sand and Gravel Pitsin Minne-
sota (C.G. Buttleman, 1992). (See ordering information
above.)

*SeePart 2, Visual Quality: Visual Senditivity Classifications
for information related to how classifications are determined
and which Minnesota counties have devel oped visual sensitivity
classification maps.
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Rehabilitate gravel pits upon completion of use. Photo courtesy of Superior
National Forest

Figure ROAD-10: Dpevelop
grave pits from back to front, mov-
ing toward predominant viewer or
vantage point. In this illustration,
Stage 1 has been completed, Stage
2 isin process, and Stages 3 and 4
\ will follow. Leaving the area adja-

cent to the road beyond Stage 4 un-
touched could result in no negative

Developing Grave Pits
from Back to Front visual impact on the trave route.

Drainage

Site drainage and cross-drainage are important for controlling
sedimentation. Proper handling of water during construction
will minimize potential impacts on water quality.

U Install drainage structures as construction proceeds.
U Install culverts at grades 2% more than the ditch grade

and angled at least 30 degrees from perpendicular to the flow
of water to improve inlet efficiency. See Figure ROAD-11.
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Typical Upland Cross-Drainage Culvert
¥ W R

.+ % Ditch
o\ orblock
- (as needed)

Angle of culvert placement for
low-velocity flows may be less than 30°.

Figure ROAD-11

U Size culverts and other drainage structures large enough to
minimize impacts on water quality. Putting in culverts and
drainage structures that are too small could result in washing out
of the road. For sources of technical assistance, contact local
SWCD offices, local NRCS offices or county highway depart-
ments.

U Compact fill firmly around culverts, paying special attention
to the sides and lower portion. Cover the top of culverts with fill
to a depth of one-half the pipe diameter or 12 inches, whichever
is greater. Culvert lengths should reach to the toe of the fill
without changing the sideslopes of the fill. See Figure ROAD-12.
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Typical Culvert Installation
for Uplands and Mineral Soil Wetlands

Road surface
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one-halfof __1__> ;_ ,,
culvert diameter Q&35
(12" minimum)

Granular

bedding*

Figure ROAD-12

U Armor culvert inlets and outlets to reduce bank and channel
erosion and sedimentation where appropriate.

U Provide adequate drainage for road grades during construction
to minimize erosion of unconsolidated materials.

U Retain outslope drainage and minimize berms on the outside
edge during construction operations, except those intentionally
constructed for protection of road grade fills.

U Provide temporary cross-drainage structures (such as water
bars) during construction where needed. See Drainage, pages
20-23.

U 1nstall siltation barriers, such as silt fences and straw bales,
during construction in sites where roads and water have close
contact for long periods.
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Protecting Resources

U Stabilize bare soil areas to reduce erosion. A vegetative cover
is recommended along all roadsides. Where necessary, mulch
and seed disturbed soil as soon as practical after construction.
For sources of recommendations for seed mixes and fertilizer
use, see Resource Directory.

U Install temporary erosion control devices, such as straw bales,
mulch or woody debris, to help stabilize soils prior to establish-
ment of vegetative cover. See Figure ROAD-13.

U Inspect and repair erosion control measures on a regular basis
to ensure that they remain functional.

U If road construction will take place in the area of a cultural
resource, consider construction when the ground is sufficiently
frozen or snow depth is sufficient so that soil disturbanceis
minimized.

Figure ROAD-13
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WETLAND FOREST ROADS

o’

Have you 1dentified
your goals and objectives?

See ldentifying Goals and Objectives
in General Guidelines.

Have you conducted a site inventory?

See Conducting a Ste Inventory
in General Guidelines.

Design of Wetland Forest Roads

IMPORTANT! Review General Guidelines:

» Incorporating Sustainability into Forest
Management Plans

, Maintaining Filter Strips

» Managing Riparian Areas

Landowners may need the services of a forester, engineer or other
qualified individual to provide complete design and construction
specifications. This professional assistance is particularly
important when constructing permanent all-season roads.

For sources of professional assistance, see Resource Directory.
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U Contact an SWCD office or DNR hydrologist to determine
whether the proposed road will cross a water or wetland desig-
nated on the Protected Waters Inventory maps. If so, secure

the required permit from the DNR Division of Waters to work
in public waters (Minn. Statute 103G.245). For alisting of DNR
regional offices, see Resource Directory. See also Appendix H:
Work Activities That Do Not Require a DNR Protected Waters
Permit.

U Contact a county planning and zoning office or local SWCD
office to determine whether the local government unit requires a
certificate of exemption for forest management activities related
to forest road construction. See Resource Directory.

U Wherever practical, place fueling and maintenance areas,
landings and roads (those that do not cross a stream, lake or open
water wetland) outside of filter strips or the riparian management
zone, whichever is wider. See General Guidelines. Maintaining
Filter Srips and General Guidelines: Managing Riparian Areas.

U Avoid crossing wetlands wherever possible.

U Minimize total wetland road mileage when wetlands must be
crossed, while still meeting landowner objectives.

U Determine the type and depth of wetland subsoils to ensure
proper design and construction.

U Minimize width of roads consistent with maintaining safety
and road design considerations. Provide turnouts, as appropriate,
placed at intervals to accommodate two-way traffic. On deep
peat wetlands, road fill slopes should be 3:1 or flatter to spread
out road loading and minimize failure. (See Figure ROAD-4,

page 16.)

U Design upland road approaches to wetlands so that surface
runoff is diverted before entering the wetland.
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Construction of Wetland Forest Roads

IMPORTANT! Review General Guidelines:

» Protecting Cultural Resources
» Managing Equipment, Fuel and Lubricants
» Protecting the Normal Flow of Streams
and Wetlands
» Protecting Wetland Inclusions and Seasonal Ponds
, Retaining Leave Trees
» Providing Coarse Woody Debris

U Conduct on-site meetings with the logger, landowner and
resource manager prior to moving equipment onto a site. Such
meetings can hdp assure common understanding of landowner
objectives, timber harvesting regulations and site conditions.

Choosing the appropriate road construction technique will
depend on a knowledge of water table position, zone of water
flow, type of wetland soils, and the strength of wetland soils.
With any road construction technique, culverts or ditches (or
both) may be necessary.

General Construction Considerations

U Prior to construction, identify locations of new roads, borrow
areas and gravel pits to avoid cultural resource areas.

U Construct all road embankment fills with clean fill or other
suitable native materials.

U Anchor temporary structures at one end to allow the structure
to move aside during high water flows.

U Empioy sediment control techniques (such as silt curtains)

to prevent movement to open water when placing fill during
construction.
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U Provide adequate cross-drainage by employing one or both
of the following techniques:

» Use construction methods that allow free water flow
throughout the entire roadbed. See Figure ROAD-14.

* Place culverts or other cross-drain structures at each end

of each wetland crossing and at intermediate low points.
Space culverts or other cross-drain structures at maximum
300-foot intervals to ensure adequate cross-drainage through
the roadbed. See Figure ROAD-15.

U Shape and stabilize borrow pits and excess material.

U Construct ditches in wetland crossings, where necessary, to
intercept and carry surface and subsurface water (the top 12
inches) to, through and away from the culverts. Unditched breaks
should be left midway between culverts. Additional ditching
practices are listed under specific guidelines for various wetland

types.

U Avoid having ditches create additional outlets that will result
in drainage of the wetland or seasonal pond. Additional ditching
practices are listed under specific guidelines for various
wetland types.

Figure ROAD-14

Road Design for Peat Wetlands with Continuous Cross-Drainage
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Drainage layers may be used as an alternative to culverts, or in
combination with culverts, to provide adequate cross-drainage.
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Deep Peat Wetlands Culvert and Ditch Spacing
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Culverts may be used as an alternative to drainage layers, or in
combination with drainage layers, to provide adequate cross-drainage.
When needed, parallel ditches should be spaced as shown.

Figure ROAD-15

The following quidelines address four kinds of wetland road construction
approaches:

O Crossing mineral soil wetlands
O Crossing shallow peat wetlands
O Crossing deep peat wetlands

O Crossing wetlands in winter

Crossing Mineral Soil Wetlands

Wetlands with mineral soils include those wetlands having
fine-textured (clay or silt), slowly permeable soils to sandy soils
overlaying impervious subsoils or hardpans. Road building
across these wetland types employs conventional road construc-
tion techniques for road fill and drainage structures.

Weak mineral soils can be excavated and backfilled with clean
granular soils, or they can befilled over with clean granular fill
and allowed to compress and displace. Additional fill is added

to keep the road bed at the desired grade.
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Culverts and ditches are installed to minimize disruption of
normal water flow across the landscape and transport it through
and away from the roadbed.

Fill areas in floodplains should be designed to allow high flows
to pass unimpeded.

U Install culverts of sufficient size to handle hydrologic flows
for the site and for long-term maintenance needs. If ditches are
needed, construct them immediately adjacent to the toe of the
fill slope. For sources of technical assistance, contact local
SWCD offices, local NRCS offices or county highway depart-
ments.

Crossing Shallow Peat Wetlands

Wetland crossings of shallow peat less than 4 feet deep may be
constructed using conventional road construction methods:

« The conventional road construction method consists of excavat-
ing the shallow peat and then backfilling with clean granular
backfill material. The excavated peat can be used to flatten
the roadbed fill slope. Excess peat should be hauled away
and disposed of at an approved upland disposal site.

« Another accepted road construction method involves placing
granular fill material directly onto the peat surface. The
weight of the fill material displaces (or pushes aside) the
weaker peat until the strength of the subsoils is sufficient
to bear the weight of the fill material and vehicle loadings.
As final settling occurs, additional fill may be needed to
maintain the desired road grade.

With both methods, the installation of culverts and ditches inter-
cepts surface and subsurface water flow, transporting it through
and away from the roadbed. (Most subsurface flow occurs in the
top 12 inches of the peat).
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Wetland Culvert Installation
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Figure ROAD-16

Follow these guidelines when placing culverts:

U Install culverts that are a minimum of 24 inches in diameter
buried halfway below the soil surface. The upper half will handle
surface storm flows and the lower half will handle normal
subsurface flows. Failure to bury the lower half of the culvert
will cause subsurface water to pond on the upstream side of the
road and kill trees. See Figure ROAD-16.

U Place culverts at the low points of the wetland to pass surface
water flows though the road embankments. If ditches are needed,
construct them immediately adjacent to the toe of the fill slope.
For sources of technical assistance, contact local SWCD offices,
local NRCS offices or county highway departments.
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Crossing Deep Peat Wetlands

Crossing wetlands with peat soils greater than 4 feet deep can
be done using special road construction methods that do not
require excavation and backfill. These methods make use of
geotextile fabrics, special embankment structures (such as
lightweight road fills, extra-wide road bases or log corduroy
layers), and the inherent strength of the underlying peat layers
to resist slip failure and resultant road failure. (See Figure
ROAD-14, page 35.)

Such failures can range from the gradual sinking to the sudden loss
of the road into the wetland. When such failures occur, the peat
water flow through the wetland is greatly disturbed, which can
result in large areas of flooding.

These methods generally specify that a layer of geotextile be
placed on the peat surface. Road fill is then placed over the
geotextile. To provide additional strength and adequate cross-
drainage, special materials such as log corduroy, wood chips
or drainage rock may be added in the lower portion of the fill.
(See Figure ROAD-14, page 35.)

The specific road structure needed depends on the strength of the
peat layers below the road. The determination of shear strength
is critical in designing a sound, safe and economical road cross-
ing. The landowner or resource manager is strongly advised to
consult a registered civil engineer to accurately determine shear
strengths, conduct fidd testing and provide design specifications.

Some deep peat wetlands with peat layers that are too weak
to support a roadbed will require traditional excavation and
backfill methods. Because of the high cost of traditional con-
struction methods, as wdl as environmental effects, it is best
to avoid building on these weak peat wetlands.

Cross-drainage through the roadbed in a deep peat wetland is
normally slowed or halted as a result of the compression of the
peat layers by the road embankment, equipment rutting of the
peat surface, or road failure. This can cause flooding on the
upslope side of the wetland and drying on the downslope side.
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Cross-drainage can be maintained by the proper installation
of culvert and drainage layers. In all cases, the construction
objectiveistoprovide a stable road surface while maintaining free
flow of water though the roadbed.

The following techniques can prevent or minimizeimpactsto deep
peat wetlands:

U Construct road embankments across wetlands with deep peat
subsoils when the pest is frozen. Construction on frozen pesat
avoids rutting and other damage of the topmost root mat layer,
which normally contains considerable shear strength. Such
damage can greatly reduce the strength of the upper peat layers
and reduce the ability of the wetland subsoils to hold up the
weight of the roadbed and vehicle loads.

U Install culverts that are a minimum of 24 inches in diameter
buried halfway below the soil surface. The upper half will handle
surface storm flows, and the lower half will handle everyday
subsurface flows. Failure to bury the lower half of the culvert
will cause subsurface water to pond on the upstream side of the
road and kill trees. See Figure ROAD-16, page 38.

U Maintain a separation between the toe of the embankment fill
slope and the ditch when constructing ditches paralle to the
roadway. The separation distance should be at least three times
the depth of the peat, which will prevent or minimize disturbance
of the inherent strength of the top layer of peat containing the
root mat. See Figure ROAD-15, page 36.

U Provide ditches to facilitate flow into and out of culverts.

U Construct ditches using flotation devices (such as timber
mats)or schedule construction to occur during frozen conditions,
to prevent or minimize impacts on wetlands and minimize
damage to construction equipment.

U Obtain professional engineering advice on design of cross-
drainage ditches for permanent roads across deep peat wetlands.
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Specific design techniques
for crossing deep peat wetlands

Roadbeds that use geotextile fabrics should be prepared to
protect the woody root mat by flush-cutting trees and brush and
leaving non-merchantable material in place. The first geotextile
fabric should be laid loosdly over the cut material. Then proceed
with one of the following three wetland road construction
techniques:

Technique #£L: Corduroy

* Place trees paralld to each other, side by side and perpen-
dicular to the roadbed direction

* Cover as needed with clean road fill or grave.

* If log corduroy is to be used for cross-drainage, apply
geotextile both above and below the corduroy. If log
corduroy is not to be used for cross-drainage, other cross-
drainage structures should be considered. See Figure
ROAD-14, page 35.

Technique #2: Rock drainage layer

* Place 12 inches of rock (4 inches or less in diameter)

over the geotextile, followed by another layer of geotextile.
Therock layer will settle into the top 12 inches of the
wetland, providing the pore space for water passage through
the roadbed.

* Place clean road fill or gravel on top (typically 18 inches
deep).

Technique #£3: Lightweight road fills

Lightweight materials may be incorporated into the core
of the road embankment fill to lessen the total weight of the

road embankment when constructing on weak peat wetlands.
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Lightweight materials include wood chips and sawmill
residues, among other materials. Materials with known
potential to leach toxic substances (such as construction
debris, treated wood, tires, asphalt or other petroleum-laden
materials) are not suitable for use.

* Place the lightweight materials over the fabric to form
the core of the road embankment fill, followed by another
layer of geotextile fabric over the lightweight materials.

* Cover the core with at least 18 inches of granular sand
or gravel road fill.

* Install culverts and ditches, if necessary, to pass surface
and subsurface waters through the road embankment.
See Figure ROAD-15, page 36.

Crossing Wetlands in Winter

Roads across wetlands or seasonal ponds are often designed
to take advantage of frozen ground conditions. The following
guiddlines apply to design of roads across all wetland types.

U Plan the layout to maximize operating efficiency and minimize
site disturbance.

U Select the shortest routes practical that minimize potential
problems with drifting snow and the crossing of open water.

U Tramp and pack the wetland area wider than needed for the
driving and working area if sufficient frost is not present. This
additional space will allow for turnouts, snow removal and
parking.

U Avoid crossing open water or active springs. If unavoidable,
temporary crossings are preferred. These can be ice bridges,
temporarily installed bridges or culverts, or timber mats.

U Avoid using soil fill.

U Install all structures that block water flow so that they can be
easily removed prior to breakup. If the streams are navigable

or require a DNR permit to cross, removal may be necessary

at the end of each winter of operation, not just at the end of the
timber contract.
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U Use planking, timber mats or other support alternatives to
improve the ability to support heavy traffic where conditions are
inadequate to stay within the stated guideines. If removal would
cause more damage than leaving them in place, these areas may
be |eft as permanent sections on frozen roads.

U Anchor temporary structures at one end to allow the structure
to move aside during high water flows.

U Avoid clearing practices that result in berms of soil or organic
debris building up on ether side of the road clearing. Such
berms can disrupt normal water flow.

U Provide adequate filter strips near open water. (See General
Guidelines: Maintaining Filter Strips and General Guidelines:
Managing Riparian Areas.

U When rutting exceeds 6 inches in depth for continuous
distances greater than 300 feet on any portion of the road, cease
equipment operations on that portion of road. Resume operations
only when conditions are adeguate to support equipment. This
practice will minimize blockage of cross-drainage and prevent or
minimize down-road channelization. See Figure ROAD-17.

Figure ROAD-17

Peat Wetland Surface in Rdation to Water Table
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Thewater table (solid line) is near the bottom of the hollows (upper dotted
line). Operations should stop when ruts reach 6 inches below the water
table or 6 inches below the bottom of the hollows, whichever is lower. Pest
isusually still porous 9 inches below the hollows, and ruts will heal in

2 to 3 years. Deep ruts (more than 12 inches below the hollows) will bring
up well-decomposed, mucky peat and may take more than 20 years to heal.
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44  Forest Roads

MAINTAINING AND CLOSING
ALL FOREST ROADS

IMPORTANT! Review General Guidelines:

, Post-Operational Activities and Followup Visits

Maintenance Measures for All Roads

U Clean debris from culverts, ditches, dips and other structures
as needed to diminish the danger of clogging and the possibility
of washouts. Any debris should be placed away from the water-
course and stabilized, if necessary.

U Restrict use of roads during times when the road is especially
susceptible to damage, including wet periods and spring breakup.

Maintaining Active Roads

U Fill in ruts and holes that develop during road use. Use a
suitable material (such as gravel or compacted fill), and fill as
soon as possible to reduce the potential for erosion.

U Grade road surface periodically to maintain proper surface
drainage and eiminate small whed ruts.

U Minimize berms along the edge of the road that will trap water
on the road surface. Feather material out on the road surface.

U Minimize entry of dust control agents into water. For ex-
ample,

do not apply an excess of chemicals to the road that could
potentially be transported to surface water through erosion and
surface runoff.

U Do not treat roads with calcium chloride as this chemical
causes physiological distress for amphibians crossing them.
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Forest Roads 45

U Implement stabilization methods so that the shape, slope,
elevation and contours of archaeological sites and other cultural
features are preserved. Stabilization should not alter the historic
character of the cultural resource.

U Avoid impacting cultural resources within existing road
corridors when reconstructing or maintaining forest roads.
Management options include the following:

 Limit or diminate maintenance (including regrading
or widening) in or near cultural resource areas.

» Use “fill only” techniques to improve roads that cross
subsurface cultural resources.

» Reroute roads that cross cultural resource areas.

Closing Inactive Roads

U Remove flagging, signs or ather markings in cultural resource
areas after road closure, except in those cases where signs are
appropriate long-term protection or interpretation tools.

U Remove temporary fill and structures to the extent practical
when use is completed.

U Close or obliterate temporary forest access roads after man-
agement activities are complete if continued access might result
in damage to endangered, threatened and special concern species
(ETS species), sensitive communities, cultural resources or
water features. If temporary roads will be obliterated, earthwork
should be confined to the road corridor.

U Provide appropriate access control to minimize unauthorized
traffic during use and especially after completion of activity.

U Ensure that the road surface is in stable condition when the
road is closed. Seed and fertilize disturbed surfaces as necessary.
To facilitate regeneration, back blade or otherwise scarify road
beds where appropriate. Use native grass or forb mixesif available
For sources of recommendations for seeding and fertilization,
see Resource Directory.
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46 Forest Roads

Seeding forest access roads after completion of use provides multiple benefits,
including stabilizing the road and protecting it from erosion, and providing food
and cover for wildlife. Seeding also eliminates negative visual impacts. Photo
courtesy of Minnesota DNR

For temporary closure:

U Control access to minimize maintenance requirements.

U Install approEriate drainage structures as necessary and
maintain in working order.

U Place a barrier to traffic, and post “ Road Closed” signs at the
beginning of the road when closing roads.

U Provide periodic inspection and maintenance of road surfaces
as necessary.
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Forest Roads 47

For permanent closure:

U Place a barrier to traffic, such as a berm, and post “ Road
Closed” signs at the beginning of the road when closing roads.
See Figure ROAD-18.

U Place water bars where necessary. See Figure ROAD-8, page 22.

U Remove structures that would require continuing maintenance
(such as culverts and bridges) even after aroad is abandoned.

U Reshape stream crossings to approximate original channel
contour when removing water crossing structures, and stabilize
the structure site.

U Provide breaks in extended fills in flood-prone areas at
mtg(\j/glbs no greater than 300 feet to accommodate high flows
an ris. o - J

Providing appropriate access
control eliminates motorized
vehicle use (which can lead to
erosion) while also encourag-
ing hunters and hikers. Photo
courtesy of Itasca County Land
Department

Figure ROAD-18
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This reprint, funded by the Texas Forestry Association, combines
the Texas Best Management Practices for Silviculture and Texas Best
Management Practices for Forested Wetlands.

ADDITIONAL SOURCES FOR HELP WITH BMPs

Texas Forest Service
BMP Project

P.O. Box 310

Lufkin, Texas 75902-0310
(936) 639-8180

Texas Forestry Association
P.O. Box 1488
Lufkin, Texas 75902-1488
(936) 632-8733

Natural Resources
Conservation Service

118 E. Hospital Suite 301
Nacogdoches, Texas 75961
(936) 564-1153

USDA Forest Service
National Forests in Texas
701 N. First Street
Lufkin, Texas 75901
(936) 639-8501

TFS District Offices
Carthage (903) 693-6865
Center (936) 598-2192
Coldspring (936) 653-5772
Conroe (936) 273-2263
Crockett (936) 544-7798
Gilmer (903) 734-7007
Henderson (903) 657-0511
Huntsville (936) 295-5688
Jacksonville (903) 586-7545
Jasper (409) 384-9427
Kirbyville (409) 423-2890
Kountze (409) 246-2484
Linden (903) 756-8170
Livingston (936) 327-4832
Hudson (936) 875-4400
Marshall (903) 938-8712
Nacogdoches (936) 564-9276
New Boston (903) 628-2711
Palestine (903) 729-7738
Pittsburg (903) 856-7181
San Augustine (936) 275-3438
Tyler (903) 561-7020
Woodville (409) 283-3785
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Summary of BMP Revisions

The Texas Forest Service, Texas Forestry Association, and the Texas State Soil
and Water Conservation Board have evaluated and made revisions to the current
BMP guidelines. These revisions were made in an effort to continue to improve and
enhance the ability of forest landowners, loggers, and other forestry professionals
to effectively protect water quality before, during, and after silvicultural operations.
You should review all of the revisions to familiarize yourself with the changes and
to ensure that they are being implemented properly.If you have any questions about
any of these revisions please call the Texas Forest Service BMP Project Office at
(936) 639-8180.

The following is a reference list of the revised guidelines and recommendations:
Revisions Listed by Section:

Guideline Revisions
2.0 Planning — 2.24
3.0 Road Construction and Maintenance — 3.18, 3.60
5.0 Harvesting — 5.22
6.0 Site Preparation/Planting — 6.26
7.0 Fire — 7.13
8.0 Silvicultural Chemicals — 8.11
9.0 Streamside Management Zones — 9.13, 9.31

Recommended Specifications Revisions
Waterbars — 2, 10
Wing Ditch — 7
Stream Crossings
General -4, 5
Fords — 1
Streamside Management Zones — 3, 4, Minimum SMZ Width Chart,
Stream Classification

Appendix

The following terms were added to the Glossary of Forestry Terminology:
1) Basal Area
2) Below Grade Road
3) Crown Cover
4) Hydrophytic Vegetation
5) Municipal Water Supply
6) Sinuosity

The following term was added to the Glossary of Wetland Terminology
1) Hydrophytic Vegetation
2)  Waters of the United States

A “How To” section was added to the Appendix to properly show how to

calculate basal area. Page 87 of 490



How to Use this Book

This book is divided into four parts.

I

The first part, pages 6-28, the Best Management Practices
Guidelines, includes Sections 2.0-9.3. These sections describe the
various BMPs.

11

The second part, pages 29-69, the blue pages, contains Section
10, detailed Recommendation Specifications for the practices
outlined in the Guidelines. Specific construction details are found
in this section.

11

The third part, beginning on page 70,the green pages, contains
Guidelines for forest wetlands or wetland-like areas.

1V

The Appendix, part four, includes the Glossary of Terminology,
How To Calculate Basal Area, and the Index.

Page 88 of 490



TABLE OF CONTENTS

How To Use ThiS BOOK.....vvviiiiiiiiiiiiiiii, 1

1.0 INtroduction.............cooniiniiniieiiie e, 1
Forestry Best Management Practices ........ccccceeeeeeeennnn... 3

PArT I

20 Planning.............cooooeiiiiiiiiiiiii e 6
3.0 Road Construction and Maintenance ..................c.......... 8
3.1 Road LOCAION evniinei e 8
3.2 CONSIIUCTION ceenieeie et 9

3.3 Dralnage.....cceeeeeeeeeiiiiiiiiiieeieeeeeeeeeeeeeeee e e e e e e e 9

3.4 Water CroSSINES ...ueeeerieeiiiiieeeeeeeeiiiiieeeeeeeeevviiee s 10

3.5 Road Maintenance.......ooeuueeueeeeeeeeeeeeeeeeeeeeeeeeaeen, 11
4.0 Road Material Sites .........oooviimiiiiiiiieiieiceieeeeeene, 13
4.1 Planning and Layout..........ccccocooiiiiiiiiineeiiiiiiinn. 13
4.2 ACHIVE SIEES ottt 13
4.3 Reclamation .....o.eeeeeeee e 14
5.0 HAarvesting..........o.ooviiiiiiiiiiiiiieeeiiiee e 15
5.1 Harvest Design .......eeeeeiiiiiiiiieieieeeeeeeeeeeeeeeeeeeeeeee 15

5.2 Felling and Bucking.........cccoeeeiiiiiiiiiiineeiiiiiii, 16

5.3 SKIAAING....oiiiiiiiiiiiiiiiieieeee e 17
5.4 Disposal of Debris and Litter........cccceeeeevviiiinnnnn.... 17
6.0  Site Preparation/Planting ..................................oooe L 18
6.1 GENETAL.ouieieeeee e, 18

6.2  Equipment OperationsS..............ueeeeeeeereiviienieeeeennnnns 19
T FIEC oo 21
7.1 Prescribed Fire....coooveneieeieieeeeeee e, 21
7.2 WILAAre Control......ooue oo, 21
7.3  Wildfire Reclamation ..........cooeeeveeeiiiiisiiieiiaeenenn, 22

7.4  Fireline & Firelane Construction and Maintenance.. 22

1 Page 89 of 490



8.0
8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8

9.0
9.1
9.2
9.3

10.0

WX b L=

Silvicultural Chemicals ................ccccoooiiiiiinn.
Planning..........ccoooooiiiiiiiiiiieec e
Maintenance of Equipment.................ccceeeeuvvnnneee..
IMIXINE oo
Aerial Application .........cceeeeevnniniiiiiieiiieieeeeeeeennnn
Ground Application...........coeevecuviririeieeeeeeeeeiiieeee.
Managing Spills ........cccceeeeeieiiiiiiiiieee e
Container Handling and Disposal .........................
Equipment Clean Up.........cooovviiiiiiiiiieeeeeeie,

Planning Design...........coovveeieiviiiiiiiiiieeeeeeeeiee,
Canopy and Vegetation Criteria...........c.cceeeuvvvnneee..

ParT II

Recommended Specifications
Haul Roads..........ooovvviiiiiiiiiiiiiiiiiiiiiiiieeeevves
Waterbars .......ooveveiiiiiiiiiiiie
Wing Ditches .......coooviiiiiiiiiiceeeee e,
Cross Road Drainage: Culverts...............cocevvvnneen.
Broad-Based DipsS.........ccooovviiiiiiiiiieieeiieeeee,
ROIIING DIPS..ccoeiiiiiiiiiiieeeeeeeeee e
Stream Crossings ...........ccoeeveeiiiiiiiiieiieeeieeeeeeeeeee,
SkidTrails..........oooooiiii
Log Landings (Decks, Sets).........ccovvveiiiininnnn.
Streamside Management Zones ........................
Salvage and Sanitation in SMZs........................
Revegetation of Disturbed Area........................

11
Page 90 of 490



INtroduction  ........oiiiiiiiiii i 71
Legal Definition of Wetlands............ccooooeiiiieiiiiniine . 73
Benefits and Functions of Wetlands..............ccoooeiiiinii. 74
Potential Impacts of Forestry Activities on Wetlands ............ 74
Planning...... ... 74
Streamside Management Zones (SMZs) and Riparian Areas 75
Bottomland Systems ........ccoceeviiiieiiiiiiiieiieeeie e 75
Perennial Streams..........cc.oooeeiiiiiiiiiiiiinei, 76

Intermittent Streams..........coeeeeeiieeiiiineeeiiies 77

Ephemeral Water Courses..........oevvveeeiieneiiieeiiineninnnnn. 78
Backwater Basins............coeeviviiiiiiiiiiie e 78
Forested SWamps ........ccooveiiiiiiiiiieiiiie e 79
Flatwoods ......iiiiiiiii e 80
Drainage Ditches ........cooovoiiiiiiiiiiiiie e 80
ACCESS SYSTEIMS. ..uiiiiiiiiiieiie et e e et et e e e e e e e e e eae e 81
Mandatory Road BMPs.........ccoooiiiiiiiiiiiiiee 81
Permanent Roads...........ccoouiiiiiiiiiiiiiiiiie e 82
Temporary Roads and Skid Trails...........c.c.ceeeeeiennnnenn. 84

Road Maintenance...........cooouueiiueeiieeiiieeiieeeeieeei 84
Harvest Operations.........oo.uueeeeiiiiieeeeiiiieeeeiiieeeeiiieeeeeiieeeeenens 84
RUttING. ..o 85
Site Preparation ..........oooivueiiiiieiiie e 86
Fire Management ..........cooouuiieeiiiiiieeiiiie e e e e 86
Silvicultural Chemicals ...........ccoouuiiiiiiiiiiiiiiiiieeeee e, 87
More Information..........oooeuuiiiiiiiiiiiiiiie e 88

v

Page 91 of 490



PaArT IV

APPENDIX
11.0 Glossary of Forestry Terminology ................cccccceuvnnnnne. 90
12.0 Glossary of Wetland Terminology ...................ccceuvvenee. 103
13.0 How To Calculate Basal Area ...................ccccoeeeeeennn. 105
14.0 Index ..o 108
v

Page 92 of 490



1.0 INTRODUCTION

Texas has more than 23,000,000 acres of land that is forested.
Half of this area, roughly 11.9 million acres, lies in East Texas
and 1s considered to be commercial timberland (capable of
growing timber crops). East Texas timberlands are located near
the neighboring states of Oklahoma, Arkansas, and Louisiana
and are often referred to collectively as the “Piney Woods.”

Most streams that originate or flow through these timberlands
are sources of water supply, prime recreation, and other high
quality uses. Because of this, forest management programs
should incorporate adequate measures to protect water quality.
The only practicable approach for maintaining low levels of
nonpoint source pollution from forestry activities is through the
use of preventive Best Management Practices (BMPs).

Planning for protection of water quality from nonpoint source
pollution is provided for in the 1972 Federal Water Pollution
Control Act, and as amended in the Clean Water Act of 1987.
The basic goal of this law is to protect and improve the quality
of the nation’s waters so they remain “fishable and swimmable.”
The purpose of this handbook is to recommend sound forest
practices for Texas’s climate, soils, and topography. Most BMPs
involve the application of conservation principles, which not
only minimize water pollution, but also maintain or enhance
the productivity of the land and are consistent with economic
objectives.

Those who carry out forestry practices should use these non-
regulatory BMPs. The progress of this program, in protecting
our water resources, will be reviewed annually. Therefore, to
guarantee future flexibility in employing our forest practices,
it is important that the forest manager, landowner and
logging contractor recognize that these freedoms can be lost
if these non-regulatory measures fail to achieve established
water quality goals.

Page 93 of 490



Since the economy of East Texas is based on its natural
resources, we must continue good stewardship of our forests
to maintain this resource for ourselves and our posterity.
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FORESTRY BEST MANAGEMENT PRACTICES

The Society of American Foresters (1967) defines forestry as the science,
the art, and the practice of managing and using, for human benefit, the
natural resources that occur on and in association with forest lands.

These guidelines are intended to cover all activities on the land, from
planting to transporting the harvested crop from the forest area.

Best Management Practices (BMPs) are designed to help landowners,
foresters, loggers and others protect water quality during forestry
(silvicultural) operations. BMPs can prevent, or at least greatly reduce,
nonpoint source pollution of water bodies from forestry activities. The
use of the BMPs is non-regulatory in Texas; and, if everyone involved
in forest management implements these practices, water quality can be
protected without strict government regulation.

A thorough understanding of the BMPs and flexibility in their
application are of vital importance in selecting BMPs, which offer
site-specific control of potential nonpoint source pollution. Those
responsible for forest management practices should remain aware of
potential problems and be prepared to make changes as they become
necessary. With each situation encountered at various sites, there may
be more than one correct BMP for reducing or controlling potential
nonpoint source pollution. Care must also be taken to select BMPs that
are practical and economical while maintaining both water quality and
the productivity of forest land.

The positive use of non-regulatory BMPs will not only minimize any
potential for nonpoint source pollution, but will also protect vital soil
resources and maintain productivity and related values in forested areas.
The following BMP guidelines relate to planning, road construction
and maintenance, harvesting operations, locations of landings, skid
trails, drainage, treatment of wastes and chemicals and the protection
of stream courses.
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These Forestry Best Management Practices are a part of the Nonpoint
Source Management Program administered by the Texas State Soil and
Water Conservation Board. Under the requirements of the Agricultural
Code of Texas, the Board is responsible for planning, implementing, and
managing programs and practices for abating agricultural and silvicultural
(forestry) nonpoint source pollution. The specific silvicultural practices
section of the program was modeled with contributions from the Texas
Forest Service and Texas Forestry Association.
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2.0

PLANNING

Methods to control potential nonpoint sources of pollution
resulting from forestry activities should include careful planning
of the layout of all operations. The plan should maximize
efficiency, minimize traffic, preserve soil integrity, and protect
water quality. Practices to achieve these goals during the planning
stage of harvest operations follow:

2.10 GENERAL

11

A2

13

Use available topographic maps, aerial photographs
and soil surveys in combination with local knowledge
or field reconnaissance to determine site conditions.

Operations on wet soils should be scheduled to minimize
adverse impacts to the soils and water. .

The forest manager, landowner or contractor for any
silvicultural activity should carefully evaluate the
tradeoffs in different forest management strategies
against their potential for increased erosion and other
harmful water quality impacts. Selecting the best strategy
to maintain environmental standards and sustain an
economic forest system is the responsibility of the
forest manager or landowner. This is best approached
on a site-specific basis. Working with the landowner or
forest manager, the logging contractor is responsible for
following the BMPs.

2.20 PLANNING DESIGN

21

Locate landings away from natural drainage channels
(see page 27) with skidding pulling away from the
SMZ on these channels to the set to minimize stream
crossings.
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22

23

24

Skidding area boundaries should use terrain, roads
and a forest area size compatible with available logging
equipment, planting schedules, or other management
objectives. Its size should minimize soil movement and
protect water quality.

Set design should balance skidding distances against
road densities for the most efficient operations.

Special care should be taken to avoid increasing erosion
on below grade roads.
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3.0 RoAD CONSTRUCTION AND MAINTENANCE

Well-located, well-constructed, and properly maintained
forest roads are essential to forest management activities
and critical to reducing pollution impacts on forest streams.
Practices to provide maximum practical stream protection
for road construction and maintenance follow:

Applicable Recommended Specifications: Haul Roads,
Waterbars, Wing Ditches, Culverts, Broad-based Dips, Rolling
Dips and Stream Crossings.

3.10 Roap LocATiON

.11 Always use available soil surveys, topographic maps,
and aerial photographs to achieve the most practical
road location with the best possible grade.

.12 As a general practice, confined terrain or natural
drainage areas requiring an SMZ should not be used
for road locations or traffic areas.

.13 Allattempts should be made to stabilize or reconstruct
existing roads where significant erosion problems exist.
Stabilize, and retire roads where repair is impractical.

.14 Minimize the number of stream crossings.

.15 Cross streams at straight sections and at right angles.

.16 Locate roads on the best available sites, avoiding
excessive slope.

.17 Upgrade an existing woods road only if it has been

determined that the existing right-of-way (ROW) is
properly located.
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A8

3.20

21

22

23

24

25

.26

27

3.30

31

Locate roads far enough outside the SMZ to prevent
encroachment and to protect its integrity.

CONSTRUCTION

Right-of-way timber salvage should closely follow the
right-of-way clearing.

Use the minimum road design sufficient to carry
anticipated traffic loads with reasonable safety and
with minimum environmental impact.

Balance cuts and fills so that the excavated material
will be deposited in the roadway fill sections and
thereby minimize the need for borrow pits.

To minimize erosion, cut and fill slopes should be
designed at the normal angle of repose or less.

Seeding, mulching, or other stabilizing means should
be used wherever necessary to mitigate the potential
for erosion.

Plan and construct erosion control structures to
minimize the adverse effects of rain during any
construction phase.

Once construction begins, all phases of that construction
should be completed in a timely manner.

DRAINAGE

Ditches, culverts, cross drains, and wing ditches should
be installed at the same time as the construction of the
roadway.
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32

33

34

35

36

3.40

41

42

43

44

Roads should be designed to drain at all times by crowning,
using ditches, culverts and/or by outsloping. When needed,
similar drainage structures should be provided on secondary
(woods) roads.

Cross drains, relief culverts and wing ditches should not
discharge onto erodible soils or over erodible fill slopes unless
outfall protection is provided.

Make effective use of diversion or wing ditches to carry road
drainage away from the road and onto the undisturbed forest
floor. Wing ditches should not discharge within 50 feet of a
stream bed or channel.

All culverts, permanent or temporary, should be of adequate
size to carry the normal water flow anticipated during heavy
rains. (See Culvert Sizing Chart, page 51)

If needed, waterbars and other appropriate water control
structures should be constructed to minimize erosion of the

road bed.
WATER CROSSINGS

If a ford or crossing cannot be found that minimizes rutting
or siltation, then bridges, culverts, concrete slabs or other
constructed fords should be used.

Stream crossings should be constructed to minimize the
disturbance to stream banks and existing stream channels.
Temporary crossings should be removed and the site promptly
restored.

Use of equipment in the stream bed should be kept to an
absolute minimum.

Crossing streams at fords should take place when stream flow
is down and the threat of sedimentation is low.
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45

46

A7

Low water bridges, fills, and earth embankments used as
bridge approaches should be stabilized to minimize potential
erosion by using headwalls, wing walls, rip-rap, surfacing,
etc.

Excess material and woody debris from road construction
should be cleared from streams and drainage ways and
deposited above the ordinary high water mark.

Bridges should not constrict clearly defined stream channels
nor unduly impede flood waters.

3.50 RoAD MAINTENANCE

Propermaintenance of permanentaccessroads isof vitalimportance
to logging and land management activities. All road systems must
be kept in serviceable condition at all times to minimize erosion by
controlling rainfall runoff.

Sl

52

33

54

S5

Theroad surface should be crowned, or outsloped to dissipate
surface runoff and minimize erosion of the roadbed.

Ditches should be kept free from siltation, logging debris,
brush etc.

Culverts should be kept open and clean to allow unrestricted
passage of water.

Exposed soil subject to excessive erosion should be
revegetated or otherwise stabilized if natural revegetation
will not suffice.

Roads not currently in use should be retired and periodically
inspected to ensure their integrity.
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.56

57

58

.59

.60

Re-establish vegetation on roadbeds, drainage systems,
sideslopes, and backslopes following significant soil
disturbances as quickly as site sensitivity requires.

When extended periods between activities are expected
(logging, logging/site prep, site prep/planting, etc.),
temporary preventive measures should be taken when
the potential for significant erosion exists.

Re-sizing culverts and/or installing additional drainage
structures may be necessary on highly erodible sites
due to the increased runoft which usually follows
logging and site preparation.

Grassed-over roadbeds, sideslopes, and backslopes
should be mowed or hand cleared, etc., to minimize
soil disturbance.

Special care should be taken when maintaining roads
so that below grade roads are not created.
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4.0

RoAD MATERIAL SITES

Deposits of surfacing, fill, and site stabilization materials
are an extremely important resource for forest management
activities. Excavation of these deposits represents a potential
for nonpoint source pollution. Use proper planning, layout,
maintenance, and reclamation of these sites to maximize
utilization of the deposit and minimize soil movement.
Guidelines, which should aid in reducing sediment and
protecting water quality for road material site operations
follow:

4.10

A1

A2

13

14

4.20

21

PLANNING AND LAYOUT

To adequately reduce sediment movement both during
and after pit operations, assess natural drainage
patterns, adjacent SMZs, soils, slopes, and the location
and shape of the deposit during planning.

Deposits covering large areas should be divided
and worked in stages, maintaining a minimum size
working area and accomplishing partial or complete
reclamation of the disturbed area before moving
on. Avoid leaving large areas disturbed for extended
periods, active or not.

Size the site to minimize soil movement and protect
water quality.

Do not locate road material sites within an SMZ.
Maintain a minimum of 50 feet from the edge of the
SMZ. If you must locate near an SMZ, use control
measures to ensure protection of water quality.

ACTIVE SITES

Minimize changes to the area’s natural drainage
patterns to avoid directing large volumes of high
velocity water onto disturbed soil.
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22

23

24

4.30

31

32

.33

34

.35

On steep slopes, fragile soils, or highly erodible sites,
use settling basins, waterbars and/or terraces to slow
runoft and disperse surface flow.

When extended periods of inactivity are expected, use
temporary erosion control measures to control surface
runoff.

Do site work during dry weather, whenever possible,
to eliminate excessive runoff and accelerated erosion
of freshly disturbed areas.

RECLAMATION

Upon completion of pit operations and depletion of
the deposit, redeposit and shape the overburden in a
uniform layer over the pit area.

Leave the area so that the pit will drain, have no
areas of standing water, and prevent substantial soil
movement and stream sedimentation.

Cut and slope steep banks to at least a 2:1 slope
and revegetate if needed as recommended in the
Revegetation Specifications, page 65.

Reclaim these sites to aid the future use of the area
(i.e. ponds, non-timber areas, reforested, etc.) and
implement control measures to minimize surface
runoff for each case.

Consider the area’s slope, soil erosiveness, and
capability to naturally revegetate and then fertilize
and reseed all disturbed areas as needed. (Refer to the
Revegetation Specifications, page 65.)
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5.0

HARVESTING

Harvesting treesisanintegral part of most forest management.
Harvesting operations necessarily cause a temporary
disturbance in the forest, but can be conducted to minimize
the impact to water quality. Guidelines to help reduce the
potential for nonpoint source pollution from harvesting trees

follow:

Applicable Recommended Specifications: Waterbars, Culverts,
Rolling Dips, Skid Trails, Stream Crossings, Logging Sets,
SMZs and Revegetation.

5.10 HARVEST DESIGN

A1

A2

13

14

15

Sets should be located to reduce the impact of skidding
on the natural water drainage pattern. Skidding should
avoid road ditches, culverts, sensitive sites, excessive
slopes, etc.

Sets should be located on firm ground well outside of
the SMZ so runoff is well dispersed before reaching
the SMZ.

When operations are complete make provisions to
disperse water runoff from landings and secondary
roads by constructing waterbars or other structures
where the potential for increased erosion exists.

Activities located adjacent to navigable waters must
comply with applicable U.S. Army Corps of Engineers
regulations (see page 81).

Shading, soil stabilization, and the water filtering
effects of vegetation should be provided along streams
by using one or more of the following methods:
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5.20

21

22

23

24

* Leave trees, shrubs, grasses, rocks, and
naturally-felled timber wherever they provide
shade over a stream or stabilize the soil near
such a stream;

e Harvest timber from the SMZ in such a way that
shading and filtering effects are not destroyed,
and;

*  Where itis difficult to leave adequate vegetation
within the SMZ to provide stream protection,
cover should be re-established as soon as
possible after harvesting is completed.

FELLING AND BUCKING

Directional felling should be used near streams to
minimize debris entering the stream. Any tree that
cannot be felled without falling into or across the
streambed should be left standing.

Minimize the number of trees harvested on the stream
bank within an SMZ where they may help to protect
the integrity of the stream, provide shade, and stabilize
the bank.

Trees should be removed from the SMZ before being
limbed and topped if the adjacent areas are to be
burned after logging operations.

Every effort should be made to protect the residual
timber stand within the SMZ
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5.30

31

32

33

34

35

.36

37

5.40

41

42

43

44

SKIDDING

Skid trails should be placed to minimize disruption of
natural drainage patterns.

Stream channels, road ditches, or roads (primary or
secondary) should not be used as skid trails.

Where stream crossings cannot be avoided, use natural
fords with firm bottoms, stable banks, and gentle
slopes along approaches.

Temporary crossings using culverts, poles, or portable
bridges should be removed and the site restored as
soon as their use is complete.

Skid trails on slopes should have occasional breaks in
grade to vent water. Upon completion of use, and if
necessary, trails should be waterbarred and seeded to
prevent excessive soil erosion.

Service equipment away from streams so accidental
spillage won’t result in stream contamination.

Erosion prone areas should be mulched or seeded to
help re-establish permanent vegetative cover when
necessary.

DisPOSAL oF DEBRIS AND LITTER

Logging debris in streams should be removed
immediately.

Logging debris should not be pushed into drains,
streams, or SMZs.

All trash associated with the logging operation should
be promptly hauled (not buried) to a legal disposal
site.

All equipment fluids should be captured and disposed

of properly. Page 109 of 490
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6.0 SITE PREPARATION/PLANTING

The major problems associated with site preparation involve
soil erosion and potential sedimentation from runoff. The
primary factors contributing to accelerated erosion from
runoff are percent of the area with exposed soil, degree of
slope, and type of soil.

The following guidelines recognize that erosion and
sedimentation may result from any site preparation activity
and are designed to protect soil. They should also be used
to protect soil resources in situations where the SMZ may be
damaged by fire and where organic residue may enter streams
as a result of site preparation activities.

Applicable Recommended Specifications: Waterbars, SMZs,
Revegetation.

See also: Section 7.0 Fire and Section 8.0 Silvicultural
Chemicals.

6.10 GENERAL

.11 The boundaries of all SMZs should be clearly defined
before beginning site preparation activities.

.12 The SMZ along streams should be protected by
planning the use of equipment so as to minimize
disturbance of these areas. Stream crossing
construction should minimize disturbance of the
area in which the crossing is being constructed. Such
crossings will be restored promptly.

.13 Equipment operators should be trained and
appropriate planning done so that soil disturbance,
compaction, and displacement is minimized.
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14

15

16

A7

A8

19

6.20

21

22

23

Avoid intensive site preparation on steep slopes or
highly erosive soils. Hand plant excessively steep
slopes and wet sites.

Prepare and plant sites in relation to the contour.

Trash associated with site preparation and planting
operations should be disposed of properly. All
equipment fluids should be caught in containers and
disposed of properly.

Firebreaks should have well-installed and maintained
water control structures to minimize erosion.

All reasonable attempts should be made to stabilize
and repair erosion resulting from site preparation and
planting operations.

All reasonable attempts should be made to avoid
damage to existing water control devices (i.e. culverts,
wing ditches). Site prep/planting equipment should
avoid crossing or turning around in roads, road
ditches, and wing ditches. Damages should be repaired
immediately.

EQUIPMENT OPERATIONS

Ripping, shearing, windrowing, and mechanical
planting should follow the contour.

On slopes exceeding 7%, parallel windrows should be
located no more than 150 feet apart.

Soil disturbance should be kept to a minimum. Avoid
intensive site preparation on steep slopes and on slopes
with thin or highly erodible soils.
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.24 Site preparation activities should skirt SMZs and
stream channels. Any debris should be placed above
the ordinary high water mark of any stream, or body
of open water.

.25 Provide water outlets on bedded or furrowed areas
at locations that will minimize movement of soil.
Discharge water onto a vegetated surface.

.26 Minimize the amount of soil pushed into a windrow.
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7.0 FIrRE

A major concern of the forest manager is how fires affect
surface runoff and soil erosion. For most flat, sandy soils
of Southeast Texas, there is little danger of erosion. In
the steeper topography of Northeast Texas, there is greater
chance for soil movement. However, if the burn is under a
timber stand and much of the duff remains, soil movement
will be minor on slopes up to 25%. Site preparation burns
are often the hottest type burn and can remove a substantial
amount of the surface organic material. This type of burn
would have the greatest potential for increased surface runoff
or soil erosion, particularly on steeper slopes.

7.10 PRESCRIBED FIRE

.11  Site prep burns on steep slopes or highly erodible soils
should only be conducted when they are absolutely
necessary and should be as “cold” as possible.

.12 A significant amount of soil movement can be caused
by the preparation for the burns, i.e., firebreaks.
Firebreaks should have water control structures in
order to minimize erosion.

.13 Site prep burning creates the potential for soil
movement. Burning in the SMZ reduces the filtering
capacity of the litter. All efforts should be made to
minimize the impact from site-prep burning within an
SMZ.

7.20 WILDFIRE CONTROL

.21 The first and foremost concern in wildfire control is
to prevent damage to people and property. During
wildfire suppression, fireline BMPs which slow
containment efforts must take a lower priority than
fire suppression. Potential problems should, however,
be corrected as soon as possible and when practical.
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7.30

31

32

.33

7.40

41

42

WILDFIRE RECLAMATION

Actively eroding gullies should be stabilized when
possible.

Stabilize and revegetate, firelines, if needed on grades
in excess of 5% or areas subject to accelerated erosion
or known sensitive areas.

Ensure that all road surfaces are left stabilized and
protected.

FIRELINE AND FIRELANE CONSTRUCTION AND
MAINTENANCE

Fireline construction and maintenance is an essential
part of forest management. It deals with site
preparation burning, prescribed burning, and wildfire
defense and control. A number of control practices
can be implemented during fireline construction to
prevent unnecessary erosion. Periodic inspection and
proper maintenance can prevent potential erosion on
established firelanes.

Fireline and Firelane Construction

Firelines should be constructed on the perimeter of
the burn area and along the boundary of the SMZ.
The purpose of protecting the SMZ from fire is to
safeguard the filtering effects of the litter and organic
matter.

Firelines should follow the guidelines established for
logging trails and skid trails with respect to waterbars
and wing ditches, and should be only as wide and as
deep as needed to permit safe site preparation burns.
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43

44

45

Firelines which would cross a drainage should be
turned parallel to the stream or have a wing ditch
or other structure allowing runoff in the line to be
dispersed rather than channeled directly into the
stream.

Firelane Maintenance

Firelanes on highly erodible sites or other problem
areas should be inspected periodically to correct
erosion problems by installing dips, wing ditches,
waterbars, etc. and/or by seeding.

Mowing, rather than blading, should be used to
maintain firelanes in order to avoid exposing mineral
soil to potential erosion. When blading is necessary,
every effort should be made to minimize exposure of
the mineral soil.
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8.0

SILVICULTURAL CHEMICALS

The following guidelines cover the handling and application
of silvicultural chemicals to prevent the direct or indirect
application of forest chemicals to open water sources.

These guidelines are to complement state or local regulations
relating to the sale, transportation and use of chemicals.

Applicable Recommended Specifications: SMZs.

See also: Section 6.0 Site Preparation/Planting.

8.10

A1

A2

8.20

21

8.30

31

PLANNING

Read and follow all guidelines on the manufacturer’s
label before applying silvicultural chemicals.

Know the chemical characteristics, topography, soils,
drainage, condition of bridges, weather, and any other
factors that might be important for preventing water
pollution during application.

MAINTENANCE OF EQUIPMENT

No visible leakage of chemicals should be permitted
from equipment used for transporting, storing, mixing
or applying chemicals.

MixiNG

Water for mixing with chemicals should be carried to
the site in tanks used only for the transport of water.
The danger of getting a chemical into a ground or
surface water supply must be avoided. An air gap
is essential in the water intake to prevent back flow.
Adding chemicals and mixing should only be done at
the application site.
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32

8.40

41

42

43

44

8.50

Sl

52

.53

54

.55

Mix chemicals and clean tanks only where possible
spills will not enter streams, lakes, or ponds. Do not
mix chemicals or clean/flush tanks near well-heads.

AERIAL APPLICATION

Carefully plan application to avoid direct and indirect
entry of chemicals into streams and impoundments.
Realize that significant portions of the SMZ will
probably be left untreated. Leave well-marked buffer
zones between target area and surface water.

Chemicals should not be applied when stream
pollution is likely to occur through aerial drift.

Use a spray device capable of immediate shutoff.

Shut off chemical application during turns and over
open water.

GROUND APPLICATION

Carefully plan application to avoid direct and indirect
entry of chemicals into streams and impoundments.

Exercise care not to exceed intended or allowable
dosages.

Where feasible, utilize injection or stump treatment
herbicide methods in areas immediately adjacent to
open water.

Special care should be taken when chemicals are used
in the SMZ.

Avoid applying chemicals to vegetation protecting
eroded slopes, gullies, drainages, and other fragile
areas subject to erosion.

25

Page 117 of 490



8.60

.61

8.70

1

8.80

81

.82

MANAGING SPILLS

Should a spill occur, shovel a dike around the spill. Use
absorbent material (kitty litter, slaked lime, sawdust,
soil, etc.) to soak up fluid. Keep spill from flowing into
streams or bodies of water.

Some spills will require notifying appropriate
authorities.

CoONTAINER HANDLING AND DiSPOSAL

Before disposal, containers should be rinsed as
described in equipment clean up. Containers should
be disposed of in accordance with manufacturers’
recommendations.

EquipMmENT CLEAN UP

Clean up equipment in a location where chemicals will
not enter any stream, lake, pond, or where stream
pollution might occur.

Rinse empty herbicide containers and mixing apparatus
three times. This rinsate should be applied in spray
form to the treatment area, NOT onto the ground.
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9.0  STREAMSIDE MANAGEMENT ZONES (SMZ.s)

Forest management within the area immediately adjacent to
stream channels should direct specific attention to measures
to protect both instream and downstream water quality.
Under proper management, timber production, wildlife
enhancement and water quality may all be achieved.

Applicable Recommended Specifications:  Haul Roads,
Culverts, Skid Trails, Stream Crossings, SMZs, and
Revegetation.

9.10 GENERAL

.11 The purpose of an SMZ is to reduce the potential
quantity of sediment and logging debris reaching the
streams and to prevent increased water temperatures.

.12 Management activities that could cause pollution or
erosion should be restricted in the SMZ.

.13 Roads, skid trails and firelines should be located
outside the SMZ. Log landings should be located at
least 50 feet from the edge of the SMZ.

.14 Timber may be logged carefully and selectively in
such a way as not to destroy the filtering effects of the
SMZ.

.15 If the vegetative cover is removed from a stream bank
or filter strips, cover should be reestablished as soon
as possible. See Revegetation Specifications on page
65.

9.20 PranNING DESIGN

21 Intermittent streams should have a minimum width
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22

23

24

9.30

31

of 50 feet on each side and above the head maintained
as an SMZ. Width measurement begins at the stream
bank. Some sites (i.e. erodible slopes, spring heads,
oxbows, or upland flats) may require establishing an
SMZ wider than 50 feet.

Perennial streams should have a minimum of 50 feet
on each side maintained as an SMZ. Specific sites may
require an even greater width for the SMZ to safeguard
filtering effectiveness and to protect the integrity of
other values of the waterway. These values may include,
but are not limited to, areas with heavy recreation,
wildlife, biologically unique ecosystems, and natural
hardwood sites.

The width of an SMZ should be a site-specific
determination made by foresters or other qualified
professionals. Soil type, slope gradient, vegetative cover,
volume of flow, and stream classification should be
taken into consideration when designing each SMZ.

The SMZ should be clearly defined and distinctly
delineated  on the ground prior to beginning any
forestry activities, which might affect water quality.

CANOPY AND VEGETATION CRITERIA

Within the SMZ, a minimum of 50 square feet of basal
area per acre should be left to provide adequate shade
for the stream, lessen impact from raindrops, and to
intercept sediment and debris washing toward the
stream. Refer to page 105 of the Appendix to properly
calculate basal area.
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HAUL ROADS

Refer to Section 3.0 Road Construction and Maintenance.

Definition: A road system, temporary or permanent, installed
primarily for transporting wood products from the harvest site
by truck and with a secondary use for other forest activities.

Purpose: To provide an effective and efficient transportation
system to protect forest land and water quality when removing
forest products from the harvest site, developing the forest for
recreation, accessing the area for forest fire suppression, or
other needed forest management activities. Properly located
and constructed roads will provide safety, higher vehicle speeds,
and longer operating periods while reducing operating and
maintenance cost.

Condition Where Practice Applies: Where the area to be cut
and volume per acre makes it necessary and economically
feasible to install a road system.

Recommended Specifications

1. Roads should follow ridges as much as possible with road
grades between 2% to 10%. Grades steeper than 10%
should not exceed 500 feet in length and slopes greater than
15% should not exceed 200 feet in length.

2. On highly erodible soils, grades should be 8% or less, but
grades exceeding 12% for 150 feet may be acceptable as long
as measures are taken to prevent erosion. Graveling the
road surface can help maintain stability.

3. Intermittent or perennial streams should be crossed
using bridges, culverts, or rock fords. Cross as close to
a right angle to the stream as possible. Structures should
be sized so as not to impede fish passage or stream flow.
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See Pipe Culvert Recommended Specifications on page 40 and
Size Chart on page 51.

. Install water turnouts prior to a stream crossing to direct
road runoff water into undisturbed areas of the SMZ. Road
gradients approaching water crossings should be changed
to disperse surface water at least 50 feet from the stream.
With the exception of stream crossings, roads should be
located a minimum distance of 50 feet from any flowing
stream. Distance is measured from the bank to the edge of
soil disturbance, or in case of fills, from the bottom of the fill
slope. See Recommended Specifications for SMZs on page 57.
Fords may be used when stream banks are stable and stream
bottoms hard. Where banks are unstable, stabilize the stream
bank approach with rock or other material. Fords should
only be used when vehicles crossing the stream do not cause
increased sedimentation.

. Outslope the entire width of the road where road gradient
and soil type will permit. Usually inslope the road toward the
bank as a safety precaution on sharp turns, road gradients of
15%+, or on clay and/or slippery soils. Use cross drainage on
insloped or crowned roads to limit travel distance of runoff
water.

. Where roads are insloped or crowned, and gradients begin to
exceed 2% for more than 200 feet, broad-based dips or rolling
dips should be placed within the first 25 feet of the upgrade.

. When possible, meander roads along ridge tops or place on
the side of ridges, avoiding the level ridge tops and side slopes;
also avoid wet flood plain soils where drainage is difficult to
establish.

. Haul roads that intersect highways should use gravel, mats or
other means to keep mud off the highway.

. Road bank cuts normally should not exceed five feet in height.
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10.

11.

12.

13.

14.

15.

16.

Road bank cuts more than five feet high should normally be
sloped to at least a 2:1 ratio and seeded to prevent erosion.
Roads requiring high cut banks should be used only when no
other alternative is feasible. Some cuts may need to be mulched,
fertilized or limed to establish cover.

Ensure good road drainage with properly constructed and
spaced wing ditches, broad-based dips, rolling dips, culverts,
and bridges. Wing ditches should be constructed so water will
be dispersed and will not cut channels across the SMZ. See
spacing chart within each specific practice.

At cross drains (culverts or dips), install rip rap or other devices
at the outlets to absorb and spread water, if needed.

Cut trees along the side(s) of the road where sunlight is
necessary to ensure drying of the road.

Use brush barriers or check dams as needed along road fill
areas or other sensitive areas.

Road Maintenance

If possible, restrict traffic on roads during wet conditions.
Wooden mats and gravel allow operations during wet soil
conditions when damage may otherwise occur. Haul only
during dry weather on normally wet soils, erodible soils or
road gradients exceeding 10%, which do not have erosion
protection.

Close or restrict traffic following maintenance activities
on sensitive primary and secondary roads to allow them to
stabilize, revegetate (naturally or after seeding) and heal
over.

Keep roads free of obstructions, ruts, and logging debris to
allow free flow of water from the road surface.
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17. Control the flow of water on the road surface by keeping
drainage systems open and intact at all times during logging
operations.

18. Re-work roads to remove ruts when the average rut depth
exceeds 6 inches over a distance of more than 50 feet or when
erosion damage may occur from hauling operations.

19. Inspect the road at regular intervals to detect and correct
maintenance problems.

20. When all forestry activities are completed, reshape the roadbed
if necessary. Ensure that all drainage systems are open, and
seed all areas of bare soil along the access roads, main skid
trails, and log landings which are subject to excessive erosion.
See Revegetation of Disturbed Areas on page 65.
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WATERBARS

Refer to Section 3.0 Road Construction and Maintenance.

Definition: A cross drain and/or diversion dam constructed
across a road or trail which may be pole-reinforced on sandy
soil.

Purpose: To intercept and/or divert side ditch and surface
runoff from roads, firebreaks, and trails, (which may or may
not have vehicular traffic) to minimize erosion and provide
conditions suitable for natural or artificial revegetation. On
moderate slopes, waterbars will remove water from the road,
or firebreak, allowing for adequate natural revegetation
within one year.

Conditions Where Practice Applies: This is a practice that
can be utilized on limited use road, trail and firebreak grades
where surface water runoff may cause erosion of the exposed
soil.

RECOMMENDED SPECIFICATIONS

1. Waterbars should be placed at an angle of 30 to 45 degrees
to the road, firebreak or trail. The waterbar turns runoff, not
dams it.

2. Avoid constructing waterbars within an SMZ when possible.

3. When cross drains are used, trench depth should equal that of
the uphill ditch line and be one to three feet below the surface
of the road. Spoil materials should be used to develop the
height of the waterbar.
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6.

8.

To prevent additional erosion, waterbars used in conjunction
with cross drains should be designed for the soil and the site.

Proper spacing between waterbars can be determined from
the following Table:

Grade of Road Distance between
(Percent) Waterbars
(Feet)
2 250
> 135
10 30
15 60
20 45
30 35

To fully intercept any ditch flows, the uphill end of the bar
should extend beyond the side ditch line of the road and tie
into the bank.

The outflow end of the waterbar should be fully open and
extend far enough beyond the edge of the road or trail to
safely disperse runoff water onto the undisturbed forest floor.
The outlet length should not be excessive.

Waterbars alone (without cross drains) should be used on
sandy, erodible soils and other sensitive sites.
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9. Waterbars should be located to take advantage of
existing wing ditches and cross drainage. They should be
constructed at an angle of 30 to 45 degrees from the center
of the roadbed and tied into the wing ditch dam (i.e. the
diversion plug in the borrow ditch). Waterbars should be
inspected after major rainstorms and damage or breeches
should be promptly corrected.

10. In below grade situations waterbars should be constructed
from material taken from road shoulders. This will help

provide an outlet.

WATERBAR - TOP VIEW
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1. Specifications for waterbar construction on forest roads, trails and
firebreaks must be site specific and should be adjusted to existing soil
and slope conditions.

2. A - Bank tie-in point, cut 1 to 2 feet into the roadbed.

3. B - Cross drain berm height 1 to 2 feet above the roadbed.

4. C - Drain outlet cut 1 to 3 feet into roadbed.

5. D - Angle drain 30 to 45 degrees downgrade with road centerline.
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E - Approximately 2 feet in height.
F - Depth 1 to 2 feet.
G - 3 to 4 feet.

Ensure that the outlet is open and extends far enough beyond the edge
of the road or trail to disperse runoff water onto the undisturbed forest
floor. Consider the need for energy absorbers or water spreaders at or
below the drain outlet on sensitive areas.
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WING DITCHES

Refer to Section 3.0 Road Construction and Maintenance.

Definition: A water turnout, or diversion ditch to move water
away from the road and/or side ditch.

Purpose: To collect and direct road surface runoff from one
or both sides of the road away from the roadway and into
undisturbed areas. To slow and channel water away from
these roadside ditches and disperse it onto areas adjacent to
the road.

Conditions Where Practice Applies: Any road or trail section
where water could accumulate or accelerate. The water should
be diverted onto undisturbed areas so the volume and velocity
is reduced on slopes. Where a buildup of drainage water in
roadside ditches can gnaw at roadbeds, scour the road ditch
itself, and otherwise move soil particles downslope.

RECOMMENDED SPECIFICATIONS

1. Thewingditch should intersect the ditch line at the same depth
and be outsloped to a maximum grade of 1% on erodible
soils and to a maximum grade of 2% on stable soils.

2. On sloping roads, the wing ditch should leave the road ditch
line at a 30 to 45 degree angle to the roadbed and be designed
to follow the natural contour.

3. The spacing of wing ditches will be determined by the
topography and relief of the area. Generally wing ditches
should be located no more than:

1) 200 feet apart on 2% - 5% grades,
2) 100 feet apart on 5% - 10% grades, and
3) 75 feet apart on 10% grades.

38
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Wing ditches should be spaced to permit the roadbed to dry
and reduce the volume and velocity of side ditch waters.

Runoff water should be spread, retained, or filtered at the
outlet of the wing ditch.

Wing ditches should not feed directly into adjacent drainages,
gullies or channels.

Avoid cutting a narrow channel to serve as a wing ditch.
Outlets should be constructed to disperse water over a broad
area.

Three types of wing ditch outlets can be used:
1) wing ditches into brush;
2) wing ditches into a well-designed earthen dam; and
3) a wing ditch into a flat spreader that distributes
water on the undisturbed forest floor.
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CROSS-ROAD DRAINAGE: CULVERTS

Refer to Section 3.0 Road Construction and Maintenance.

Definition: Corrugated metal pipe, wooden open top culverts,
or other suitable material installed under haul roads to
transmit water from the road side ditch, storm runoft, seeps
and drains.

Purpose: To collect and transmit water safely from side
ditches, seeps or natural drains under haul roads and skid
trails without eroding the drainage system or road surface.

Conditions Where Practice Applies: Culverts can be used for
any size operation where cross drainage of water is needed.
In some cases, a culvert is necessary for temporary drainage
crossings. Permanent installations should be periodically
inspected for obstructions.

RECOMMENDED SPECIFICATIONS:
Pipe Culverts

1. Pipe length should be long enough so both ends extend at
least one foot beyond the side slope of fill material.

2. The culvert should be placed 1% to 2% downgrade to prevent
clogging and laid so the bottom of the culvert is as close as
possible to the natural grade of the ground or drain.

3. The culvert should be skewed 30 to 45 degrees downslope.

4. Erosion protection should be provided for outflows of
culverts to minimize erosion downslope or downstream of
the outfall; it may also be needed on the upstream end of
culverts on flowing streams. This protection can be in the
form of headwalls, rip-rap, geo-textile filter cloth, large stone,

or prefabricated outflow and inflow devices.
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. Culverts should be firmly seated and earth compacted at
least halfway up the side of the pipe. Cover should be equal
to a minimum of half the culvert diameter (preferably 1 foot
fill per 1 foot culvert diameter), but never less than one foot.
The distance between pipes in a multiple culvert application
should be a minimum of half the pipe diameter.

Open-Top Box Culvert

. Boxculvertsshould beinstalled flush or just below road surface
and skewed at an angle of 30 to 45 degrees downgrade.

. The upper end should be at grade with the side ditch and the
lower side should extend into the toe of the upslope bank.

. The outfall should extend beyond the road surface with
adequate rip rap or other material to slow the water to prevent
erosion of fill material.

. Periodic clean-out maintenance is necessary to keep this type
culvert working properly.

Culvert spacing can be determined by the following formula:

400’
Slope %

Spacing = + 100°

*Slope in percent expressed as a whole number
(i.e. 15% = 15)

EXAMPLE: 400

15
Spacing = 127

Spacing = + 100°
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Culvert should cross road at about
a 30—degree angle downgrade.
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BROAD-BASED DIPS

Refer to Section 3.0 Road Construction and Maintenance

2.

3.

4.

Definition: A dip and reverse slope in a road surface with an
outslope in the dip for natural cross drainage.

Purpose: To provide cross drainage on insloped truck roads
to prevent buildup of surface runoff and subsequent erosion.
Allows higher vehicle speeds than rolling dips.

Conditions Where Practice Applies: Used on truck haul roads
and heavily used skid trails having a gradient of 12% or less.
Should not be used for cross draining springs and seeps or
intermittent or perennial streams. May be substituted for
other surface water cross drain practices such as culverts.

RECOMMENDED SPECIFICATIONS

. Installation should take place following basic clearing and

grading for roadbed construction.

A 20-foot long, 3% reverse grade is constructed into the
existing roadbed by cutting from upgrade of the dip
location.

The cross drain outslope will be 2% to 3% maximum.

An energy absorber such as rip-rap and, in some cases, a
level area where the water can spread, should be installed at
the outfall of the dip to reduce water velocity thus assuring
no erosion of cast materials

. On some soils the dip and reverse grade section may

require bedding with 3 inch crushed stone to avoid
rutting the road surface.
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6. Broad-based dips are very effective in gathering surface water
and directing it safely off the road. Dips should be placed
across the road in the direction of water flow.

7. Recommended Spacing Table for Broad-Based Dips.

Road Grade Spacing between Dips
(percent) (feet)
2 300
4 200
6 165
8 150
10 140
12 130

8. An inherent problem in construction of a broad-based dip
1s not recognizing that the roadbed consists of two planes
rather than one unbroken plane. One plane is the 15 to
20 foot reverse grade toward the uphill road portion and
outlet. Another plane is the grade from the top of a hump
or start of a down grade to the outlet of the dip. Neither
the dip nor the hump should have a sharp, angular break,
but should be rounded to allow a smooth flow of traffic.
Properly constructed broad-based dips do not damage
loaded trucks, or slow vehicle speed. Dips require minimal
annual maintenance and continue to function years after
abandonment. Only the dip should be outsloped to provide
sufficient break in grade to turn the water.
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ROLLING DIPS

Refer to Section 3.0 Road Construction and Maintenance

Definition: A dip and reverse slope in a road surface with an
outslope in the dip for natural cross drainage. Use on steeper
grade roads than broad-based dips.

Purpose: Provides cross drainage on in-sloped haul roads to
channel excessive runoff and reduce erosion.

Conditions Where Practice Applies: Used on haul roads and
heavily used skid trails having a gradient of 15% or less.
Should not be used for cross draining springs and seeps, or
intermittent or perennial streams. May substitute for other
surface water cross drain practices such as culverts.

RECOMMENDED SPECIFICATIONS

1. Install following basic clearing and grading for roadbed
construction or on skid trails after logging is completed.

2. A 10 to 15-foot long, 3% to 8% reverse grade is constructed
into the roadbed by cutting from upgrade to the dip location
and then using cut material to build the mound for the reverse
grade.

3. In hills, rolling dips are located to fit the terrain as much as
possible. They should be spaced according to the slope of
the planned roadbed.
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4. Spacing rolling dips can be determined from the following
table:

Grade of road Distance between Dips
(percent) (feet)
2-5 180
5-10 150
10-15 135
15+ 120

ROLLING DIP
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STREAM CROSSINGS

Refer to Section 3.0 Road Construction and Maintenance

Definition: Culverts, bridges, or rock fords that enable
equipment to cross intermittent or perennial streams, or
drains and drainage ditches, and insure minimal negative
impact to the stream.

Purpose: To cross intermittent or perennial streams without
increasing stream sedimentation.

Conditions Where Practice Applies: Used for on-going
operations where streams or drainages must be crossed
by logging, site preparation, road maintenance, and fire
suppression equipment.

RECOMMENDED SPECIFICATIONS
General

1. Aggregate or other suitable material should be laid on
approaches to fords, bridges, and culvert crossings to ensure a
stable roadbed approach and reduce sediment in the stream.

2. When necessary, stabilize road surfaces and cut and fill slopes
using effective erosion control and water control methods
(i.e., seeding, commercial erosion control materials, rip-rap,
etc.)

3. Stream crossings will require frequent inspections during
operations to determine their functional and safe condition.
When needed, corrective measures should be taken
immediately to restore to full functioning.
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. Remove all materials from temporary stream crossings upon
completion of operations and return the crossing as closely as
possible to its original condition. The materials removed from the
stream should be deposited outside the SMZ or 50 feet from the
stream.

. Generally waterbars should not be constructed within 50 feet
of a stream unless absolutely necessary (on steep slopes and/or
highly erosive soils). This practice should be avoided to minimize
disturbing soil near the stream.

Pipe Culvert

. Pipe length should be long enough so that each end extends at
least one foot beyond the edge of the fill material.

. Pipe culverts should be of the proper type, size, and material to
handle maximum stream flow. See Culvert Size Chart on page 51.

. The culvert should be placed on a 1% to 2% downgrade to prevent
clogging, but laid as closely as possible to the natural grade of the
drain.

. Erosion protection measures can be installed at the culvert outlet
to minimize downstream erosion. This protection might include
rip-rap, geo-textile filter cloth, large stone, prefabricated outflow
devices, velocity reducers, etc. Rip-rap, etc. may be necessary on
the downstream and upstream edge of fill or roadbed to prevent
washouts during floods.

. Culvertsshould be firmly seated and soil compacted at least halfway
up the side of the pipe. Cover, equal to a minimum of half the
culvert diameter (preferably 1 foot fill per 1 foot culvert diameter),
should be placed above the culvert--but never use less than one
foot of cover. The distance between pipes in a multiple culvert
installation should be a minimum of half the pipe diameter.
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Culvert Size Chart

AD Light Soils Medium Soils Heavy Soils
CR (Sands) (Clays)
l]; ? Flat Mod. Steep | Flat Mod. Steep | Flat Mod. Steep
S N | o- 5- | I5%+ | O- 5- | 15%+ | O- 5- 15%+
E) 5% | 15% 5% | 15% 5% | 15%
Culvert Diameter in Inches
5 18 18 18 18 18 21 21 | 21 24
10 18 18 18 21 24 27 27 | 27 36
20 | 18 18 18 24 | 27 36 36 | 36 42
30 | 18 18 18 27 | 30 36 36 | 42 48
40 18 18 18 27 36 42 42 | 48
50 | 18 18 18 30 | 36 48 48 | 48
75 18 | 21 21 36 | 42
100 | 21 21 24 36 | 48
150 | 21 24 24 42
200 | 24 | 30 30 48
250 | 27 30 30
300 | 30 | 36 36
350 | 30 | 36 42
400 | 36 | 36 | 42 Page 143 of 490
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Bridges

. Bridges should be constructed with minimum disturbance to
the stream bank, channel, and adjacent SMZ.

. When necessary to protect approaches and roadbed fills near
bridges, adequate erosion protection should be provided by
head walls, wing walls, rip-rap, etc.

. The use of temporary bridges may be necessary to minimize
stream bank disturbances and provide a means of temporary
access to critical areas when permanent structures are not
warranted or needed.

Natural Fords

Rock fords may be used to cross streams when approaches,
stream banks, and stream bottoms are hard enough or
sufficiently stabilized to minimize stream bottom and bank
disturbance.
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SKID TRAILS

Definition: Anunsurfaced, single-lane trail or road usually narrower
and sometimes steeper than a truck haul road.

Purpose: To skid logs, tree lengths or other roundwood products
from the stump to a common landing or concentration area.

Conditions Where Practice Applies: This practice is used to
concentrate harvesting products for sawing or loading on trucks
or trailers and where the topography and scale of operation make
skidding the primary and most economical means of gathering
trees, logs or other roundwood products.

RECOMMENDED SPECIFICATIONS

Skid trails should be planned to minimize damage to the residual
stand, reduce erosion and sedimentation, and provide the most
economical means for skidding.

Grades should not exceed 15%, but steeper segments may be required
to avoid boundary lines, sensitive areas, or other areas not accessible
using skid roads of lesser grade. When skidding is dispersed and
mineral soil is not exposed, steeper grades are permissible. If steep
grades are necessary, use practices, which will prevent concentrated
water flow, that can cause gullying.

On slopes, use a slant or zig-zag pattern, breaking the grade and
avoiding long, steep grades.

Skid trails should be located outside the SMZ except when crossing
a stream.

Skid trails crossing a perennial or intermittent stream should use a
bridge or culvert of adequate size, unless natural conditions allow
crossing without creating excessive sedimentation. Layers of poles

(corduroy) along an approach can be used to provide temporary
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bank protection. Temporary culverts or bridges should be removed
and the site restored immediately after operations cease.

The approach to crossings should be as near to right angles to the
stream channel as possible. Cross at straight sections of streams.

When soils are saturated, skidding should be restricted to prevent
excessive soil compaction and channelized erosion. The effects of
rutting caused from skidder and hauling traffic differ depending
on soil conditions, relief of the site, depth of the rutting, and the
angle to the contour. Minimize rutting where the potential for
affecting water quality through increased sedimentation is present.
For example: when skidding across the contour on sensitive, highly
erodible sites and when crossing SMZs.

Upon completion of skidding, immediately protect areas subject
to erosion. Usually the first need is drainage of skid roads and
bare-earth skid trails by using waterbars at these recommended
intervals:

Percent Slope

Distance apart

Percent Slope

Distance apart

2 250 ft. 15 60 ft.
5 135 ft. 20 45 ft.
10 80 ft. 30 35 ft.

Waterbars should be installed at a 30 to 45 degree angle downslope,
with ends open to prevent water accumulation behind them.
Permanent vegetative cover should be established upon roads,
trails, and landings that show bare soil and are subject to erosion.
Scattering slash or other mulch material to cover the trail may
supplement waterbars and seeding.
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LOG LANDINGS (DECKS, SETS)

Refer to Section 5.1 Harvest Design

Definitions: Area where logs are collected. This includes
landings at the end of skid and haul roads as well as
concentration yards near mills.

Purpose: To have a central location where harvested timber
products are collected for sorting and/or loading on trucks.

Condition Where Practice Applies: An area that is large
enough to require concentrating products for loading.

RECOMMENDED SPECIFICATIONS

. This practice generally results in disturbing the soil surface.
Care should be taken to properly locate landings and
portable mill locations to minimize the chance of erosion or
sedimentation.

. The following points should be considered in the location
and use of landings and concentration yards:

a. Locate sites for landings and portable mill locations
in advance of road construction.

b. Locate landings and portable mills at least 50 feet
from the edge of the SMZ.

c. Landings and yards should have a slight (2 to 5%)
slope to permit drainage and should be sited on
well-drained soils which dry quickly.

d. Provide adequate drainage on approach roads and
trails so that runoff does not drain onto the landing
area and cause pooling of water.

55
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. A diversion ditch around the uphill side of landings
can intercept the flow of water and direct it away from
the landing.

Equipment serviced on-site should have waste oil
etc. drained into containers and properly disposed
of in accordance with current waste disposal
recommendations. Garbage and trash should be
likewise removed and properly disposed of.

. Locate residue piles (sawdust, slabs, field chipping
residue, etc.) outside of wet weather drainages so
that drainage water from residue will not drain into
streams or other bodies of water.

. Disturbed areas should be reshaped to provide
adequate surface drainage. Revegetate landings
and portable mill locations within the first 15 days
of the next seeding season following completion of
harvesting operations. Seeding is not necessary if the
landowner plans construction, site preparation or
other activity immediately following completion of
harvest. See Revegetation Specifications on page 65.
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STREAMSIDE MANAGMENT ZONES

Refer to Section 9.0 SMZs

Definition: Area on each side of the banks and above the
head of intermittent streams, perennial streams, and other
drains or bodies of water where extra precaution in carrying
out forest practices is needed to protect bank edges and water
quality.

Purpose: To provide a relatively undisturbed zone to trap
and retain suspended sediments before these particulates can
reach the stream.

Conditions Where Practice Applies: Should be maintained
along all perennial and intermittent streams or areas where
forest disturbances may cause substantial erosion to follow.
Should be maintained around lakes, ponds, flowing natural
springs, and all springs and reservoirs serving as domestic
water supplies.

Recommended Specifications

. The minimum SMZ width on each side and above the head
of an intermittent stream should be 50 feet and the minimum
SMZ width on each side of a perennial stream should be
50 feet. SMZs for man-made drainage ditches should be
established if appropriate.

. Limit the potential damage from heavy logging equipment
by using dispersed skidding, cable and winch, etc.

. Partial harvesting is acceptable. A minimum of 50 square
feet of basal area per acre, evenly distributed, should be
retained in the SMZ. A general rule of thumb that may be
used to determine this is leaving 50% crown cover.
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. Timber should not be cut in the SMZ if the basal area is less

than 50 square feet per acre, evenly distributed.

. Leave the forest floor essentially undisturbed. An existing
organic litter layer should not be disturbed enough to expose
mineral soil.

. Remove all logging debris from streams immediately. If
adjacent areas are to be burned, all trees felled within an
SMZ should be pulled out before delimbing and topping.

Access roads and skid trails should cross perennial or
intermittent streams at or near a right angle. Crossings in the
SMZ should be kept to a minimum.

. Stabilize all roads, cuts and fills (greater than or equal to 5%
slope or subject to erosion) in the SMZ by using a seeding
mixture. Fertilizer use should be limited because of the
pollution potential. See Revegetation Specifications on page
65.

. Drainage structures such as ditches (less than two feet deep),
cross drain culverts, waterbars, rolling dips and broad-based
dips should be used on truck and skid roads before they enter
into an SMZ to intercept and properly discharge runoff
waters.

10. SMZ horizontal width is measured in linear feet from the

pond, lake or stream bank to the toe of road, skid trail, or
other surface disturbance. See Illustration on page 59.

11. The width of the SMZ should be adjusted for slope, soils,

and cover type and especially when protecting municipal
water supplies:
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MINIMUM SMZ WIDTH

Percent slope: 0-10 11-20 21-45 45+
Distance (feet)

Perennial

streams, 50* 50%* * *

intermittent

streams, and

lakes

Municipal

Water Supplies 100 150 150 200

* Adjust for slope, soil type and cover type

S0 FooT Ming.

STREAMSIDE MANAGEMENT 7ZoNE

STREAMSIDE MANAGEMENT ZONE
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Stream Classification

Perennial

Perennial streams will flow 90%+ of the year under normal
climatic conditions. If flow cannot be determined, the presence
of five or more of the following characteristics should be helpful
in recognizing a perennial stream.

1. Well-defined channel.

2. Water pools present, even during dry conditions.

3. A channel that is almost always sinuous (winding,
snake-like, etc.). The degree of sinuosity is specific to
physiographic regions. For example, in geographic
regions that have mountainous terrain, the channels are
less sinuous.

4. Evidence of fluctuating high water marks (flood prone
width) and/or sediment transport. Indicators of a flood
prone zone parallel to a stream course are sediment
deposits, sediment stained leaves, bare ground, and/or
drift lines.

5. Evidence of soil and debris movement (scouring) in
the stream channel. Leaf litter is usually transient or
temporary in the flow channel.

6. Wetland or hydrophytic vegetation is usually associated
with the stream channel. However, perennial streams
with deeply incised or “down-cut” channels will usually
have wetland vegetation present along the banks or flood-
prone zone. Examples include sedges, rushes, mosses,
ferns, and the wetter/riparian grasses and woody species.

7. Soils with gray colors down to a depth of 24 inches with
a loamy to clay texture. Red mottles or “specks™ are
usually present in the gray soil matrix.

8. Usuallyidentified assolid blue-lineson USGS topographic
maps and as either solid black lines separated by one dot
on NRCS soil maps.

9. Perennial streams are considered “waters of the United

States”.
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Intermittent

Intermittent streams will have seasonal flows usually 30%% to 90%
of the year under normal climatic conditions. If flow cannot

be determined, the presence of five or more of the following
characteristics should be helpful in recognizing an intermittent
stream.

1. Well-defined channel.

2. Water pools absent during dry conditions but present
during wet conditions.

3. A channel that is almost always sinuous. The degree
of sinuosity is specific to physiographic regions. For
example, in geographic regions that have mountainous
terrain, the channels are less sinuous.

4. Evidence of fluctuating high water marks (flood prone
width) and/or sediment transport. Indications of a flood
prone zone parallel to a stream course are sediment
deposits, sediment stained leaves, bare ground and/or
drift lines.

5. Evidence of soil and debris movement (scouring) in
the stream channel. Leaf litter is usually transient or
temporary in the flow channel.

6. Wetland or hydrophytic vegetation is usually associated
with the stream channel or flow area. Intermittent
streams with deeply incised or “down-cut” channel will
usually have wetland vegetation present along the banks
of flood prone zone. Wetland vegetation is similar to
those discussed in the perennial stream section.

7. Predominately brown soils with inclusions of gray soils
(except in soils of deep sands and soils with extreme red
soil color). Usually alluvial type soils with loamy to
sandy texture.

8. Usually identified as blue lines separated by three dots on
USGS topographic maps and as black lines separated by
two or more dots on NRCS soil maps.

9. Intermittent streams are considered “waters of the United
States”.
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6. Culverts or portable bridges should be utilized for temporary crossing of
drainage ditches in preference to dirt fills. Permanent crossings of drainage
ditches should be planned, where necessary, to provide prompt access in the
event of fire.

7. Drainage ditch bank failure and erosion from side-cast material should be
promptly repaired and/or revegetated or otherwise stabilized.

Application of Forest Chemicals

Chemicals perform important functions in forest management. Chemicals may be used
for control of insects, diseases, weed trees and rodents; site preparation; repellents; in
nursery operations; fire suppression; and fertilization. Chemicals must be used only in
accordance with the manufacturer's label instructions and applicable federal and state
regulations.

These guidelines cover the handling and application of forest chemicals in such a way
that public health and aquatic habitat will not be endangered by contamination water.

A. Maintenance of Equipment

1. No significant leakage of chemicals should be permitted from equipment used
for transportation, storage, mixing or application.

B. Mixing

1. When water is used in mixing, provide an air gap or reservoir between the
water source and the mixing tank.

2. Use uncontaminated pumps, hoses and screens.

3. Mix chemicals and clean tanks only where possible spills would not enter a
stream, lake or pond.

C. Aerial Application

1. Avoid direct entry of chemicals into SMZs, flowing waters and stock ponds.
2. Use a bucket or spray device capable of immediate shutoff.
3. Shut off chemical application during turns and over open water.

D. Ground Application

1. Avoid direct entry of chemicals into SMZs, flowing waters and stock ponds.

2. Exercise care to not exceed intended or allowable dosage.

3. Ultilize injection or stump treatment herbicide methods, where feasible, in areas
immediately adjacent to open water.

E. Limitations on Application

Chemicals should be used only in accordance with:

1. All limitations printed on the Environmental Protection Agency container
registration label; and

2. State requirements for registration and regulation of sale or use of pesticides
and for licensing of custom applicators and of aerial applicators.
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F. Container Disposal

1. Chemical containers should be removed from the forest and disposed of in a
manner conforming to state regulations and label directions.
2. Chemical containers should not be reused if prohibited by label directions.

G. Equipment Cleanup

1. Cleanup should be accomplished in a location where chemicals will not enter
any stream, lake or pond.

2. Cleanup residues should not be permitted to collect in hazardous
concentrations, and disposal should be in conformity with state requirements.

Fire-Line Practices

Fire-line practices were not addressed in the original forestry BMPs. However, unless
precautions are taken, they may become a source of sediment, particularly on slopes in
erodible soils. Fire-lines are constructed primarily by a crawler-tractor using a blade or
pulling a fire plow clearing a line 4 to 6 feet wide, exposing mineral soil to hinder fire
spread. Lines are needed during prescribed burning to limit the fire to a defined area,
and in wildfire suppression to stop its spread. If available, they are often tied into roads,
drainages or other natural features.

Frequently, these lines come directly down slope from ridge to drainage, creating an
ideal channel for water movement and soil erosion similar to a drainage ditch along a
road. Practices should be installed to prevent channelized flow, improve drainage and
stabilize bare soil.

Fire-lines constructed during planned prescribed burning activities, or routine fire
protection, should be water-barred immediately. During wildfire suppression, time does
not permit water barring. However, these should be checked when the fire is controlled.

Construction of the water bars is similar to those for roads, but on a smaller scale.
Spacing will depend primarily on slope, and again will be similar to the
recommendations for roads.

In some cases, rock check dams constructed with hand labor may be a satisfactory and
less costly alternative to constructing water bars with heavy equipment.

Bare areas will generally revegetate naturally in a short period of time. However, on
steeper slopes, or where a green strip is desired for fire protection, these areas can be
seeded with rye or fescue. Follow NRCS seeding guidelines.
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APPENDIX A

Definitions

Bedding is a site preparation method in which special disking equipment is used to
concentrate surface soil and forest litter into a ridge or bed, elevated from 6 to 10 inches
above the normal forest floor, on which forest seedlings are to be planted.

Best Management Practices (BMPs) are practices or combinations of practices that
are established by a state or designated management agency, after problem
assessment, examination of alternative practices and appropriate public participation.
BMPs are designed to be the most effective and practicable (including technological,
economic and institutional considerations) for preventing or reducing the amount of
pollution generated by non-point sources, thus maintaining a level compatible with water
quality goals.

Borrow Pits are areas from which soil is removed to build up the roadbed during
construction.

Broad-Based Dips are long and wide humps or grade changes in a road to divert
runoff water away from the road onto the forest floor.

Bucking means to saw felled trees into predetermined lengths.

Chopping is a site preparation method in which brush species and logging debris are
pushed down and flattened by the use of rolling drum choppers or mechanical brush
choppers in preparation for reforestation.

Commercial Forest Land is forest land with these characteristics:
(1) Bearing or capable of bearing timber of commercial character;
(2) Economically available now or prospectively available for commercial use; and
(3) Not otherwise withdrawn from such use.

Cross-Drain Culverts are pipes or wooden structures designed to carry upslope ditch
runoff under the road and onto the forest floor.

Delayed Setting means a logically planned logging area or unit located in or around
other harvest areas, in which logging is deferred for a period time to accomplish specific
management objectives.

Disk-Harrowing is a site preparation method of cultivating the soil and breaking up
surface vegetation by using heavy disking equipment.

Erosion is the process by which soil particles in situ are detached and transported by
water and gravity to some downslope or downstream deposition point.

Felling is the process of severing trees from stumps.
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Forest Chemicals refer to chemical substances or formulations that perform important
functions in forest management, and include fertilizers, insecticides, herbicides,
repellents and other chemicals.

Forest Land is land bearing forest growth or land from which the forest has been
removed but which shows evidence of past forest occupancy and which is not now in
other uses.

Forest Landowner means an individual, combination of individuals, partnership,
corporation, non-federal government agency or association of whatever nature that
holds ownership interest in forest land.

Forest Practice is an activity relating to the growing, harvesting or processing of forest
tree species on the land.

Forest Road is an access route for vehicles into forest land.

Furrowing is a site preparation method involving the plowing of a trench in preparation
for reforestation.

Herbicide is any chemical substance or mixtures of substances intended to prevent,
destroy, repel or mitigate the growth of any tree, bush, weed or algae and other aquatic
weeds.

Landing is a place where logs are assembled for temporary storage, loading and
subsequent transportation.

Logging means the felling and transportation of wood products from the forest to a
delivery location.

Logging Debris or Slash means the unwanted or unutilized and generally
unmarketable accumulation of woody material, such as large limbs, tops, cull logs and
stumps that remain as forest residue on the land after logging.

Low Water Bridge is a stream crossing structure built with the expectation that during
periods of high water or floods the water will flow over the structure.

Mulching means providing any loose covering for exposed forest soil, using organic
residues such as grass, straw or wood fibers, to protect exposed soil and help control
erosion.

Non-Point Source (NPS) Pollution refers to sources of water pollution which:
1. Are induced by natural processes, including precipitation, seepage, percolation
and runoff;
2. Are not traceable to any discrete or identifiable facility; and
3. Are better controlled through the utilization of best management practices,
including processes and planning techniques.

In contrast to these criteria identifying non-point sources, Point Sources of water
pollution are generally characterized by discrete and confined conveyances from which
discharges of pollutants into navigable waters can be controlled by effluent limitations.
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Nutrients refer to mineral elements in the forest ecosystem such as nitrogen,
phosphorus or potassium usually in soluble compounds that are present naturally or
may be added to the forest environment as forest chemicals, such as fertilizer.

Organics refer to particles of vegetative material in water that can degrade water
quality by decreasing dissolved oxygen and by releasing organic solutes during
leaching.

Pesticide means any herbicide, insecticide or rodenticide but does not include non-toxic
repellents or other chemicals.

Puncheon refers to logs or slash placed in a roadbed or trail for stability on swampy
ground.

Right-of-Way Timber refers to the logs cut on rights-of-way in the construction of forest
roads, drainage ditches, pipelines or power lines.

Rill is a small channel on slopes where excess water collects and flows into larger
channels. Channelized flow is the normal flow pattern on forest lands, rather than sheet
flow.

Ripping is a site preparation method using tractor-drawn or mounted equipment with
heavy teeth to break up compacted or impermeable soils or soft rock to aerate and
loosen the soil and otherwise improve the site for reforestation.

Rootraking is a site preparation method using a heavy-toothed implement mounted on
a tractor for collecting logging debris into piles or windrows in preparation for
reforestation.

Scarify means to break up the forest floor and topsoil preparatory to natural or direct
seeding, or the planting of seedlings.

Sediment is suspended or deposited soil and organic material in water originating from
erosion.

Setting indicates the forest land area within an individual harvesting unit in which
skidding is directed to one or more landings on a forest road.

Shearing is a site preparation method which involves the cutting of brush, trees and
other vegetation at the ground line using tractors equipped with angled or V-shaped
cutting blades.

Sheet Flow is runoff from a rainfall event that is intense enough to cause direct
overland flow prior to entry to a receiving stream.

Side-cast refers to the act of moving excavated material to the side and depositing
such material laterally to the line of movement of the excavating machine. It also refers
to such excavated material.

Silvicultural Activities (EPA interpretation) refers to all forest management activities,
including intermediate cuttings, harvesting, log transportation and forest road
construction.
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Site Preparation is a general term for removing unwanted vegetation and other
material when necessary, and any soil preparation, carried out before reforestation.

Skid Trail is a route over which logs are moved to a landing or road.

Soil Productivity refers to the output or productive capability of a forest soil to grow
timber crops.

Streamside Management Area (SMA) means an area adjacent to the banks of
perennial streams where extra precaution is necessary in carrying out forest practices in
order to protect streambank integrity and water quality.

Stream Classification is a classification of waters by flow variation and other pertinent
hydrologic and physical characteristics essential to the development of BMPs, due to
the variable nature of stream systems and forest practices. Realistic BMPs can only be
developed when consideration is given to the hydrologic nature of individual systems.
Guidelines developed without such a classification will have to be so general as to
provide for overprotection of small headwater streams and/or under-protection of
streams at the lower end of drainage systems. Four classes of flow are recognized
within the State of Oklahoma.

1. Perennial means that part of the drainage network that provides flow at all
times except during extreme drought.

2. Intermittent means that part of the drainage network that provides flow
continuously during some seasons of the year but little or no flow during other
seasons.

3. Ephemeral means that part of the drainage network that provides flow only
during or immediately after periods of rainfall.

4. Ponded means those sections of streams or bodies of water with no noticeable
flow.

Water Bar means a diversion ditch and/or hump in a trail or road for the purpose of
diverting surface water runoff into roadside vegetation, duff, ditch or dispersion area to
minimize the volume and velocity which causes soil movement and erosion.

Water Pollution (EPA definition) is contamination or other alteration of the physical,
chemical or biological properties of any natural waters of the state, or other such
discharge of any liquid, gaseous or solid substance into any waters of the state which
will or is likely to create a nuisance or render such water harmful or detrimental or
injurious to public health, safety or welfare, or to domestic, commercial, industrial,
agricultural, recreational or other legitimate beneficial uses, or to livestock, wild animals,
birds, fish or other aquatic life.

Water Quality Standards (EPA definition) are established state requirements for water
quality management, containing three major elements:
1. The use(s) to be made of the water (e.g., recreation, drinking water, fish and
wildlife propagation, industrial or agriculture);
2. Criteria to protect those uses; and
3. An anti-degradation statement for protecting existing high quality waters.

Wing Ditches or Turnouts are drainage structures on roads that provide ditch relief of
runoff onto the forest floor.
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APPENDIX B

Major Water Quality Influences

For non-point sources of pollution, designing a control program is difficult. The addition
of pollutants to receiving water is seldom traceable to a distinct source that is easily
identified. Stream systems draining agricultural and forestry operations are usually
small streams in headwater areas. The highly variable nature of these streams makes it
difficult to determine natural levels of water quality. Also, severe storms with heavy rain
and rapid runoff are uncontrollable variables influencing natural erosion. In the absence
of knowledge concerning natural background levels, it is difficult to establish acceptable
levels of change in water quality that might result from land management activity. Due
to the high variability in the natural system, and to the complex relationships between
man's activity, geologic and other natural conditions, and subsequent storms and other
weather events, water quality impacts from an activity are more often than not very hard
to measure.

The problems associated with utilizing water quality standards as a means of assessing
the impact of land management activities have led to the concept of Best Management
Practices (BMPs). It must be noted, however, that the variability of the system that
makes water quality standards difficult to use has an impact on BMP development.
BMPs must reflect typical types of situations and give the individual landowner or
manager flexibility to exercise the necessary discretion required for the proper controls
on a specific site.

Of the many water quality influences utilized to determine impact of land management
activity, there are five of major importance as related to silvicultural activity: sediment,
nutrients, organics, pesticides and temperature. It should be noted that four of these
five influences can be altered naturally as well as by man.

This happens quite often and sometimes a natural change in one or more influences
over background levels can be beneficial to a stream. Any attempt at developing BMPs
must necessarily consider the inherent variability in these influences, the natural
mechanisms of change to them and the consequent delivery rate of any or all of these
influences, on water quality.

Sediment: One of the more important water quality considerations as related to
silvicultural practices is that of sediment production and movement and the impact of
downstream deposition. Due to the importance of sedimentation, it is necessary to
understand the mechanism of delivery in developing and utilizing BMPs. Unless the
forest floor has been altered so that infiltration rates are less than precipitation rates,
sheet flow does not normally occur. Movement of water from sloping land characteristic
of much of the forest environment usually is in some form of channelized flow. Water
collects in small rivulets or rills, these collect into small channels and these into larger
streams or rivers. With this type of flow, a strip of vegetation can act as an effective
impediment to stream sedimentation only in the initial stage of water movement. The
only way that a vegetative strip can serve as a filter for sediment-laden water is under
conditions of sheet flow and, as pointed out, this rarely occurs in the well-managed
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forest environment. The key in prevention of sediment movement is prevention of sheet
and/or channelized flow over exposed soil through the maintenance of high infiltration
rates on the forest floor. The emphasis should be placed on preventing or reducing
sediment production at its source and not reliance on a vegetative strip to filter the
sediment just before it enters the stream course.

Nutrients: To a limited extent, phosphorus and nitrogen fertilizers are applied in the
forest environment to stimulate tree growth. Phosphorus and nitrogen are constituents
of the natural system. An important consideration in controlling this potential source of
pollution is an understanding of the impact of management practices on the nutrient
cycle. Of the two nutrients, nitrogen is the most susceptible to leaching. When applied
as urea or ammonium salts, however, movement is restricted. These forms are quickly
hydrolyzed to ammonium ions (NH4+) that are retained on soil particles. Thus, unless
the soil moves, there is little movement of the nutrient. The use of phosphorus in
phosphate form is normally confined to poorly-drained sandy soils along the Gulf Coast
area. Although phosphates are water-soluble, they are generally fixed in the upper soil
horizons as insoluble iron and aluminum reaction products. Research has not found a
large increase in nutrient level in runoff from forests that have been artificially fertilized
above that for natural forest stands except where fertilizer was allowed to drop onto the
water surface. Guidelines developed to prevent application of nutrients to water
surfaces will solve the principal problem related to increase in nutrient level in surface
waters.

Organics: The incorporation of small organic debris into stream channels and
subsequent oxidation of these materials can, in some cases, result in reduced dissolved
oxygen concentration. This may be noted particularly in very slow-moving streams or
streams that are in a ponded condition. Most forest streams have medium to high re-
aeration coefficients, and oxygen removed in the oxidation process is readily replaced
from the atmosphere.

Pesticides: The impact of pesticide application on water quality, as in the case of
nutrients, can be controlled in most cases through operational safeguards. Unlike
nutrients, which are in a form that can be leached from the system, most currently used
pesticides break down rapidly and are attracted to soil particles, rendering them
relatively stable within the soil profile.

Temperature: The impact of shade removal on increasing stream temperature is not
only dependent upon physical characteristics of the stream in question (surface area,
volume of flow, channel gradient and streambed material) but also upon the aquatic life
present in that stream. Surface area, volume and rate of flow determine the impact on
waters exposed to solar loading. As area increases for constant volume and flow, there
is an increase in water temperature. Volume of stream flow is inversely related to
temperature change; i.e., as discharge increases, the expected change in temperature
decreases. Thus, vegetative removal may produce relatively large changes in stream
temperature for small streams and almost no impact for large streams. However, small
streams can be shaded by low vegetation, such as sapling trees or other understory
growth. Therefore, the duration of any temperature increase because of vegetative
removal tends to be shorter in the streams having the greatest temperature increase.

Stream gradient affects the amount of time that water is exposed to solar loading as it
flows through an unshaded portion of the stream course. Steep channel gradients
reduce travel time, thereby reducing solar loading impact and producing small increases
in stream temperatures. Increasing the channel roughness increases travel
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time, which may result in increased stream temperature. This also, however, increases
water surface exposure to the air. The type of channel bottom is also an important
consideration. Solid rock bottoms tend to both heat and cool more slowly than bottoms
of fluvial materials, with a corresponding impact on water temperature.

The actual amount of shading offered by streamside vegetation is dependent on both
stream orientation and vegetative height. Vegetation on the north side of east-west
streams will provide only minimal shade for the water surface. The effect of vegetation
is often reduced on north-south streams. This is especially true for larger streams
where the proportion of surface under over-hanging vegetation is relatively low. The
actual amount of shade provided also depends upon characteristics of the vegetation.
Characteristics playing an important role include crown density and depth, age, species
and understory type. Shadow length is related to vegetative height and is, therefore, an
important feature.

Because of those relationships, a sparse stand of large trees may be relatively
ineffective in providing shade to the surface of small streams. Understory vegetation,
however, may be of adequate height to provide the shade necessary to these same
small streams.

A point often minimized in the consideration of vegetation's role for prevention of
undesirable increases in stream temperature is prompt vegetative regrowth. Often it is
assumed that the increases in temperature noted will carry into the future for a
significant length of time. In actuality, the small streams that are the most highly
sensitive to changes in stream temperature are shaded in a relatively short time with
fast-growing understory vegetation, reinforced shortly thereafter by forest tree
seedlings. The impact may be relatively short-lived in terms of years, occurring only
once in a rotation period of 25 years or longer. In addition, there is a real lack of
information concerning the actual impact of temperature changes on the aquatic
environment. Almost all research has been conducted at static levels. In the natural
environment, these maximums do not last for a 24-hour period, but rather drop back to
some lower level during the nighttime period.

Another important consideration lies in the effect of an overstory removal on low flows.
After the recession flow of storm runoff eases, stream flow is supplied from
groundwater. When the deeper-rooted overstory is removed, more groundwater
becomes available for stream flow. Of particular importance is the resulting possibility
of increased volume and duration of flow during dry periods with associated lower
temperatures, and higher pool levels in intermittent streams.

Compared to other forms of silvicultural non-point source pollution, such as sediment
and organic pollution, the cost/benefit ratio of thermal pollution controls is not so easily
discernible. Whether thermal pollution is a potential problem is highly situation-
dependent.
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