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Background

Complying with Minnesota s Timber Harvesting and Forest Management Guidelinesin
addition to normal operating procedures could result in both direct and indirect financial effects.
Direct effects are out-of -pocket costs, such as temporary crossing structures, erosion control
structures, providing leave logs, and additional time required for planning. Indirect economic
effects result from modified sale attributes such as harvest intensity, harvest layout, harvest
timing, and average skidding distance. Many of these effects will add cost; however, some may be
neutral or even decrease cost. The extent to which the timber harvester is able to pass those
additional costs on to landowners or consuming millsis unknown.

This report provides insight into several issues related to the costs of applying forest
management guidelines. Specific project objectives are noted below. This report dealt only with
the financial implications of harvest practice change: those expenditures and revenues that show
up in the accounts of participant landowners and firms. It did not address the full economic
implications of change: those benefits and costs that are external to the market participants. The
second class of effects, often not quantified and almost aways not monetized (and, so, not useful
for practical decision making) are properly the subject of a different—and far more ambitious—
intellectual undertaking.

1. Summarize published literature about how atimber harvester’ s operationa efficiency,
labor and capital requirements, cost structure, and profitability are impacted by applying
forest management guidelines. The summary focuses on impacts of applying riparian and
wildlife guiddines.

2. Assess and summarize existing knowledge about the economic structure and performance
of the timber production, harvesting, and delivery markets. Summarize features of markets
in which any additional cost for guideline implementation may be passed on to landowners
or mills. Itemize necessary information for the state to identify who redlly pays for
guideline implementation.

3. Review the mechanisms that are used by states and Canadian provinces to encourage
landowners, foresters, and timber harvesters to apply timber harvesting and forest
management practices.

4, Summarize information about riparian guidelines for the various states.

5. Identify and provide recommendations for follow-up studies and next steps for Forest
Resource Council consideration.



Objective 1. Assessing the Financial Effects of Guideline Compliance

Implementing Minnesota’ s timber harvesting and forest management guidelinesin lieu of
normal operating procedures may result in both direct and indirect economic effects. Direct
economic effects are out-of-pocket costs, such as additional time required for planning and
preparation, purchase of temporary stream or wetland crossing structures, installation of erosion
control structures, seeding exposed areas, and redistributing slash across a harvest site. Indirect
economic effects are an indirect result of changes in attributes of the harvest that are associated
with implementing the guidelines, such as changes in harvest intensity, harvest layout, average
skidding distance, infrastructure, and length of the logging season. Many of these effects will add
cost; however, some may be neutral or even decrease costs.

Vasievich and Edgar (1998) asked 21 logging businesses in Minnesota to report a range of
production costs for common harvesting situations. Most respondents provided alow and high
value to represent costs for producing wood at an on-site landing. Hauling costs to the mill were
excluded from the study. The low to high cost range reported for each of the logging situations
was $5 to $7 per cord. That margin represented the average cost differential between the least
restrictive and most restrictive operating conditions for logging within a forest type. As some of
that difference could be due to timber and site differences within aforest type, Vasievich and
Edgar (1998) felt that it was reasonable to assign half of the average margin ($3) to operational
constraints, such as those that might be imposed by the proposed guidelines. While that study
represented the first effort to assess the financial effects to logging contractors of implementing
Minnesota' s timber harvesting and forest management guidelines, limited data was available for
use during the anaysis.

Under objective 1, we summarize existing literature about how operationa efficiency,
labor and capital requirements, cost structure, and profitability are impacted by applying forest
management guidelines. Under objective 2, we consider the question of who ends up paying
these costs.

Methods

Each guideline within Minnesota s forest management guidebook (Minnesota Forest
Resources Council 1999) was assessed to determine its probable operational and cost impacts.
Many of the guidelines result in similar types of changes to a harvesting operation. These changes
were grouped into categories of effects and areview of the literature was conducted to
summarize existing information. While most of the categories of effects result in increased costs,
the last one identifies practices that may reduce costs. The specific categories of effects that were
assessed are noted below.

Increase in harvest planning



Reduction in the volume harvested per unit of area
Reduction in operating productivity
Reduction in the available operating time
Additional activities or cost factors

o Erosion control

0 Stream crossings

0 Wet area crossings

o Disposal of logging slash

0 Road closing or obliteration
Practices that have the potential to reduce cost

Although the literature contains information about aerially-based cable yarding systems,
that information was used sparingly in this summary because those systems are not currently
operationa in Minnesota. Instead, the summary focuses on studies of ground-based skidding and
forwarding systems which are typical of mechanized logging operations in Minnesota. The limited
number of studies reported below which did assess cable yarding systems are identified as being
that type of system.

Using aliterature review to calculate costs and benefits associated with implementing the
guidelinesis difficult and should only be viewed as a rough estimate. Each contractor is unique
because of differences in factors such as equipment configuration, level of mechanization and
capitalization, labor requirements, salaries and benefits paid, preferred species, and markets.
Because of differences in landowner objectives and on-the-ground site conditions, each harvest
areais unique and therefore requires different levels of guideline implementation. Therefore, this
summary addresses specific practices and their probable economic effect without trying to derive
an average dollar value for the average harvest area and logging contractor. That would be a
major undertaking requiring more information than is currently available. Unless specified
differently, all costs presented below have been projected from the year they were developed to
year 2000 US dollars using an average annual rate of inflation of 3 percent.

Increase in Harvest Planning

Some level of planning is required prior to initiating a timber harvest. The main things that
must be decided are where to build roads, where to put landings or decking areas, where to locate
main skid trails, where to locate stream and wet area crossings and what type of crossing
structure is needed at each location, and identifying resources and site conditions that may require
specia attention.

The guidelines recommend intensive planning as away to minimize the site impacts
associated with forest operations. This concept is frequently cited in the literature (Aldentun
1991, Jamieson 1996, Krag et al. 1991, McKee et a. 1985). Shaffer and Meade (1997) analyzed
differences between loggers trained in harvest planning concepts and loggers that were not. They
found that the trained group had a significantly higher mean rate of best management practices



(BMP) implementation, greater landowner satisfaction, and less weather-related downtime than
the untrained group. This alowed the trained loggers to produce for an additional 7 days per year
(Shaffer and Meade 1997). Blinn (2000) reported that contractors who had attended a water
guality guideline education program were more likely to have increased their rate of guideline
application. The cost associated with achieving the amount of pre-operational planning
recommended in the BMP guidelines for Virginiawas estimated by Shaffer et a. (1998) to be
$3.36 per harvested acre.

Reduction in the Volume Harvested per Unit of Area

Many guideline recommendations affect the amount of area available for harvest or the
intensity of the harvest (trees harvested per acre). These include the retention of trees to protect
cultural resources, retaining leave trees and travel corridors for wildlife, retaining forest cover in
riparian management zones, limiting apparent harvest size by leaving patches for visual
considerations, and providing coarse woody debris across the harvest area. Most of the literature
which has addressed this factor has compared harvesting cost and productivity of clearcutting
operations to other silvicultural prescriptions which leave varying levels of residual standing
timber. All of those studies report decreased productivity and increased operating costs when
harvesting in stands where there is residual standing timber.

Between 0.2 and 8.5 percent of the total merchantable wood was retained for structural
features (i.e., leave trees, snags, and coarse woody debris) within seven timber sales on the Blue
River Ranger District of the Willamette National Forest in Oregon (Weigand and Burditt 1992).
For an average clear-cut with no retention trees, 50 - 60 thousand board feet (MBF) could be
yarded per day with an aerial skyline system. When two or three trees per acre were retained, it
was reported that production declined by as much as 15 MBF per day. The study reported that
while purchasers state their aversion to sales having retention management, their dislike does not
seem strong enough to change bidding behavior. Concerns about timber scarcity were cited as
being the principal factor in overcoming the aversion to sales with leave tree, snag, and coarse
woody debris retention.

Kluender et al. (1992) reported that felling and skidding productivity was highest for
clearcutting (100 percent removal), intermediate for shelterwood (73 percent removal), and
lowest for single-tree selection (31 percent removal). As compared to clearcutting, felling
productivity decreased by 8.9 percent and grapple skidder productivity by 14.8 percent under the
shelterwood system. Felling productivity decreased by 13.3 percent and grapple skidder
productivity by 27.2 percent under the single-tree selection system as compared to clearcutting.
Felling and skidding costs increased as the amount of residual timber increased. As compared to
clearcutting, felling costs were 9.9 percent higher for the shelterwood system and 15.8 percent
higher for the single-tree system; grapple skidding costs were 13.6 percent higher for the
shelterwood system and 32.8 percent higher for the single-tree system.



Brummel (1993) and Shaffer et al. (1993) reported that group selection (patch sizes less
than 2 acres) in hardwood stands in Virginia decreased productivity while increasing costs as
compared to clearcutting. As compared to clearcutting, productivity under group selection
decreased by 16.5 percent for afeller-buncher and skidder system and by 25 percent for achain
saw fell and skidder system. Mississippi loggers stated that their average cost of clearcutting
increased 47 percent from $9.72 per ton from the stump to atruck to $14.33 for thinning
operations (Ray et al. 1994). Total planning and logging cost for two-story and group-selection
(¥2-acre openings) increased 16.4 percent and 2.4 percent, respectively, over clearcutting in 100-
to 125-year-old second-growth Douglas-fir stands in Oregon. Estimated harvest costs in Montana
for alternative silvicultural systems that favor retention of some large trees in clearcuts and group
selection openings ranged from 2.3 percent to 19.3 percent higher than average logging costs for
clear-cut prescriptions (Keegan et a. 1995). Group selection can also increase road building and
road maintenance costs as well as administrative costs (Brummel 1993, Gingras 1997).

Some studies have reported that the removal intensity and tree size do not impact
harvesting cost and profitability. Kluender and Stokes (1999) report that while the intensity of
removal is an important consideration in stands with low average stem diameters, such asin afirst
thinning, the intensity of removal is not very important in later thinnings. Keegan et al. (1995)
suggested that logging costs associated with aternative silvicultural prescriptions were a minor
factor in determining the feasibility of timber harvests.

Reduction in Operating Productivity

Many guidelines have the potentia to reduce the productivity of a harvesting operation by
limiting machine travel or increasing average skidding distances. These include recommendations
to limit the location and amount of skid trails, direct trafficking in wetlands and near water,
minimize the amount of road construction, minimize the number of landings, or screen roads and
landings for aesthetic reasons. These factors tend to increase skidding distances which will
directly correspond with an increase in skidding cost. The lower productivity associated with
longer skid distances may further affect system economics by changing the productive balance of
other phases of the on-site operations.

When addressing the economics of skidding, the cost of building and maintaining forest
roads must also be factored in as the two are intrinsically tied through a direct spatial relationship
(Larsson and Rydstern 1968). If it assumed that there will be fewer roads under the guidelines,
skidding costs will go up. However, road building and maintenance costs should go down to a
degree that approximates the added cost of skidding. The result should be only minor variationsin
overal cost (Larsson and Rydstern 1968). This might explain why no references could be found in
the literature addressing added skidding costs relative to changes in road location when following
forest management guidelines.

Lickwar et al. (1992) acknowledged that road location would likely change to keep roads
away from water features and estimated a cost of $1750 per mile to relocate roads in Georgia,



Alabama, and Florida. No attendant changes to skidding costs were assumed. Shaffer et al. (1998)
also estimated the cost associated with relocating roads to satisfy the guidelinesin Virginia. Their
median cost estimate was about $850 per mile, which represented the additional cost of locating
and constructing haul roads to BMP specifications. No mention was made of resulting changes in
skidding costs. The economic effect associated with limiting machine travel in the riparian
management zone (along with the cost of flagging the boundary of the zone and the cost of
marking trees) was estimated by Shaffer et a. (1998) to be about $80 per riparian management
zone. Smidt (2000) noted a 10 percent increase in maximum skid distance to use an acceptable
stream crossing point. As aresult, skidding costs increased 1.47 percent.

Reduction in the Available Operating Time

Several guidelines recommend delaying harvesting activities to protect soils or wetlands or
to minimize disruption to recreational usersin sensitive areas. This can limit the time available for
operating, including the season of operation. Where winter provides frozen soil conditions, forest
managers may decrease the number of summer sales because of concerns associated with soil
compaction and rutting. While the manager’ s concerns may be valid, there are mgjor financial
impacts to the contractor which are not considered (e.g., unemployment costs, retention of
employees, equipment costs, ability to work throughout most of the year).

Contractors typically have large sums of money tied up in equipment and need to maintain
steady cash flows to pay back their equipment loans and to retain labor. Funds to pay back those
loans are only generated when the equipment is operating. Limiting the time available for
operating can cause serious economic hardship for contractors. The magnitude of this effect will
depend on many factors, including site and stand conditions, weather conditions, the equipment
being used, the availability of operable sites for the equipment, and what operators normally did
prior to the guidelines. No information could be found in the literature relative to the economic
effect this might have on harvesting contractors. Good planning as recommended in the guidelines
can increase the time available for operating (Shaffer and Meade 1997).

Additional Activities or Cost Factors

Many guidelines are recommended to mitigate operational impacts. These include erosion
control measures (such as mulching, seeding, fertilizing, armoring, diversion ditches, water bars,
st fencing, straw bales, etc.), stream crossings, wet area crossings, disposing of debrisin visually
sensitive areas, and closing and/or obliterating access roads to protect sensitive areas. The
additional costs associated with conducting those activities are described below.

Erosion control

There are many different practices and materials used to stabilize exposed soils after forest
operations. Mulching with dash, straw, bark, wood chips, sawdust, or other mulch materials helps
to protect the soil from the energy of the wind and water, slowing the process of erosion. Mulch
also helpsretain soil water to improve the regeneration that will hold the soil particles together



more permanently. Many manufactured mulches come in mats called erosion blankets. The cost of
mulching in the southeast was estimated by Lickwar et al. (1992) to be about $75 per ton of
mulch with an application rate of about 2 tons per acre of disturbed soil. Many manufactured
mulches come in mats (often called erosion blankets) with the mulch held together with some type
of netting material. One of these blankets consisting of coconut fiber and three layers of UV-
stabilized polypropylene netting cost about $100 for aroll that is 6.5 feet wide and about 55 feet
long (Gillies 1999).

Seeding is a common practice along with mulching to revegetate the site as quickly as
possible with the preferred plant mix, normally native species. Veverka (1998) reports an average
seed cost for native grasses in California of $6 to $13 per Ib with an application rate of 20 Ibs per
acre required to get good cover. Haney (1998) reports seed costs for east Texas of from $0.50 to
$4.25 per |b with application rates from 4 to 30 Ibs per acre, depending on the seed type. In the
southeast, Lickwar et al. (1992) report a seed cost of $1.50 per |b with an application rate of 30
Ibs per acre. Sage and Tierson (1975) estimate the cost of seed to be about $34 per acre with a
spreading cost of about $17 per acre. Huyler and LeDoux (1995) report alanding and skid trail
seeding costs of $14.80 and $6.91 per acre, respectively. Shaffer et al. (1998) report a seeding
and mulching cost of $285 per landing. Woodman and Cubbage (1994) report a cost of $657 per
mile for roads and landing stabilization through seeding.

Some erosion blankets already contain seed, aleviating the added cost of applying seed.
Depending on site conditions, fertilizing along with seeding and mulching can improve seeding
establishment. It has been shown to improve vigor the first year of application, but the effect was
short-lived (Maynard and Hill 1992). If used, fertilizer costs about $270 per ton with an
application rate of about 800 Ib per acre (Haney 1998, Lickwar et al. 1992). Haney (1998) also
reports a spreading cost of $40 per acre for seed and fertilizer. Smidt (2000) reports the cost of
seeding, fertilizing, and mulching to be $4.50 per acre.

Other stabilization measures that are sometimes used in areas where revegetation is not
desirable or is not expected to be effective include netting, gravel, rock rip rap, and retaining
walls. The cost of these measures is quite variable and not well-reported in the literature. Some
are quite expensive and the cost would not normally be expected to be borne by the harvesting
contractor.

Water bars and broad-based dips are used to remove water from the surface of roads and
heavily used trailsin doped terrain. They work by stopping the downhill movement of water and
releasing it into vegetated areas where soils are not very erosive. The difference between water
bars and broad-based dips is essentialy the length of the structure and the depth and height of the
berm created. Broad-based dips are designed to drain water off of the road while allowing
continued active use of the road by vehicles. Water bars are normally used after the road has been
closed and will not be used again for some time. The number of water bars or broad-based dips
that would be installed varies by the length and amount of dope present. Individua state
guidelines contain information about the spacing of water bars and broad-based dips.



The cost to install asingle water bar in Texas was estimated to be about $8.30 (Haney
1998). In Virginia, Shaffer et al. (1998) estimate the cost of awater bar to be about $16 and a
broad-based dip to be about $26.50. Lickwar et al. (1992) estimated the cost of awater bar in the
southeast to be about $30 and the cost of a broad-based dip to be about $60. Smidt (2000)
estimated that it cost $8 to install a water bar. In Vermont, the estimated cost of a water bar was
about $17.39 (Huyler and LeDoux 1995). In Georgia, Woodman and Cubbage (1994) report that
water bar installation costs $26.27 on retired forest roads and $17.91 on retired skid trails and
that broad-based dips cost $29.85.

Lead-off ditches serve avery similar purpose as water bars and broad-based dips except
that they begin on the side of the road and direct water away from the road prism and streams.
Shaffer et al. (1998) estimate the cost of alead-off ditch to be about $10.50. Haney (1998)
estimated the combined cost of an individual water bar and lead-off ditch installation to be $12.50.
The total number of ditches needed will depend on site characteristics. Hornbeck et al. (1986)
recommend a diversion ditch and water bar spacing of 300 meters divided by the percent of grade.

Silt fencing and straw bales are often used to filter runoff before it reaches water courses.
Ploetz (1998) reports that silt fencing is one third to one half as expensive as hay bales for the
same length covered.

Sream crossings

Crossing streams with roads and skid trailsis probably the largest single source of
sediment introduced to streams during forest operations (Rothwell 1983). Therefore, improving
the way this is done can result in major reductions in stream sedimentation. The main methods
used to cross streams are fords, culverts, and bridges. The method selected often depends on the
size of the stream, the type of stream (e.g., protected stream vs. not protected), and how often it
needs to be crossed relative to the cost of the method. Fords are the cheapest option with culverts
a close second and bridges the most expensive (Taylor et a. 1999b). Sedimentation of the stream,
on the other hand, is greatest with fords, then culverts, and nearly non-existent with awell-
designed and installed bridge (Taylor et a. 1999a).

The costs associated with using bridges for stream crossingsis highly variable depending
on the size of the bridge, the materials used to make the bridge, whether or not it isa commercial
bridge and has been engineered, the length of time the bridge is used at any one site, and the
number of times the bridge is reused. The cost of alog stringer bridge built in about four hours
with on-site materials and equipment will be minima (Hancock 1987). Grabinski (1993) reported
that the cost of constructing and installing alog stringer bridge that could hold up to 118,000 |bs
was $8000. The cost per installation would depend on how many times the bridge was reused.
Bates (1995) reports that a small sawn stringer bridge in two panels can be purchased for $1850.
Kittredge and Woodall (1997) report on the design of a small sawn stringer bridge in two panels
that costs less than $2000. Taylor et al. (1999a) reports on two engineered glulam timber bridges,
one for skidders that costs $8,200 and one for truck traffic that costs $15,300. Taylor (1994) also
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makes a comparison between the cost per installation of a 30-foot long glulam bridge if it was
used 10 times ($3000), two 72-inch diameter culverts ($5200), three 36 inch diameter culverts
($2900), and an armored ford using GeoWeb and gravel ($8300). On a cost per use basis, the
timber bridge was very competitive. Engineered stedl bridges are dso available in varying sizes
and costs. Zawacki (1991) reports on a 30,000 b capacity steel bridge that costs about $11,500.
Smidt (2000) reported that the cost to use a portable skidder bridge at one site was $792. Blinn et
al. (1998) discuss various bridge options, along with their construction and installation
requirements and costs.

Lickwar et al. (1992) calculate the cost of asingle culvert installation in the southeast as
$620 plus the cost of the pipe. Pipe costs vary from $8 per foot for 18-inch diameter pipe to $21
per foot for 48-inch diameter pipe. If needed, gravel for the installation costs about $22 per ton.
In contrast, Haney (1998) calculated the installation cost for a culvert to be about $250 in east
Texas. Pipe costs, however, were more expensive, ranging from $9 per foot for 18-inch diameter
pipe to about $26 per foot for 48-inch pipe (Haney 1998). Gravel in east Texas cost about $34.50
per ton (Haney 1998). Huyler and LeDoux (1995) reported that culvert installation in Vermont
cost $290. Shaffer et al. (1998) found much cheaper costsin Virginia for the various stream
crossing methods. The median cost for aford was estimated to be about $160, a culvert about
$210, and a temporary bridge about $780. Woodman and Cubbage (1994) report that in Georgia,
each culvert installation costs $955 in the Lower Coastal Plain, $1015 in the Upper Coastal Plain
and Piedmont, and $1194 in the Mountain region.

Wet area crossings

Crossing wet areas with roads or skid trailsis a source of soil impacts. These impacts can
be lessened or negated with the use of corduroy or other crossing structures such as wood mats,
expanded meta grating, plastic pipe mats, tire mats, slash, or wood aggregate (Blinn et al. 1998).
Using a geotextile below any of the options enhancesiits flotation. A 12.5-foot by 360-foot roll of
non-woven geotextile costs about $400 (Blinn et al. 1998).

Corduroy is commonly constructed using on-site materials. Wood mats come in a variety
of designs that can be laid down across the area of soft soil and allow crossing. Costs for an 8-
foot by 16-foot section run from about $250 for a mat constructed on-site to about $400 for a
commercial pallet (Blinn et al. 1998). Hislop (1996) also calculated costs of $370 to $660
(including installation and removal) for different wood mats. Expanded metal grating can also be
used to cross soft soils. Individual 4-foot by 8-foot grates cost about $110 (Blinn et al. 1998).

Plastic pipe mats constructed from polyvinyl chloride (PVC) or high density polyethylene
(HDPE) pipes can be used to cross soft soils (Moll 19964). The cost for a 4-foot by 12-foot pipe
mat is about $210 (Blinn et a. 1998). Tire mats are heavy rubber mats made from the sidewalls
and treads of used truck tires. The mats are available in many sizes and cost ranges from about
$150 to $300 for mats about 9-foot wide by 30-foot long (MacGregor and Provencher 1993).
Slash and wood aggregate can aso be used to protect soft ground from trafficking. Chips or hog
fuel are afrequently used wood aggregate due to their availability for some forest operations. The
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cost of these treatments is normally minimal when available.

Equipment modifications that reduce ground pressure can aso be used to cross soft soils
without causing excessive impacts (Blinn et al. 1998). These include equipment with tracks, dua
tires, wide tires, bogies, tire tracks, centra tire inflation, or that is lightweight. Theinitial cost of
these options varies considerably, but will normally be relatively high (Blinn et al. 1998).
However, if calculated on the basis of volume produced while in use and contrasted against
possible cost savings from extending the operating season, the cost for these options could be
quite low.

Disposal of logging slash

Disposing of logging dash for the purpose of reducing visual impacts is recommended in
the guidelines, especialy in areas classified as most sensitive. If sash disposal as a planned site
preparation operation is performed by the harvesting contractor, the slash is normally dragged
back to the cut area using the grapple on the skidder. Desrochers (1999) found that this operation
consumed about 3 percent of the productive time for the skidder, amounting to about $120 per
acre (assuming US$1 = CAN$1.60).

Road closure or obliteration

Road closure and/or obliteration are recommended in some cases to satisfy the wishes of
the landowner(s), to maintain site productivity, or to protect endangered, threatened, and special
concern species, sensitive communities, cultural resources, or water features. Access control can
be as easy and inexpensive as a pile of dirt or rock constructed by on-site equipment as they are
leaving the site. This option normally costs between $50 and $500 (Moll 1996b). It can also be as
elaborate as alarge, metal gate costing from $500 to $5000 (Moll 1996b). The cost of agateis
normally borne directly by the landowner.

Obliterating aroad consists of recontouring the area to the previous land form, removing
drainage structures, reshaping channel crossings, and revegetating with native species (Moll et al.
1996). Costs for obliterating forest roads are about $3600 to $9000 per mile (Moll 1996b).

Practices that have the Potential to Reduce Cost

The high degree of planning recommended in the guidelines has the potential to reduce
cost for the harvesting contractor in a number of ways that have not been quantified within the
literature. Good road, landing, and skid trail location can increase productivity, extend the
operating season, and reduce road, landing, and skid trail maintenance and repair requirements
(Blinn 2000). Minimizing the area occupied by roads, landings, and skid trails will also minimize
the cost associated with their construction and maintenance. However, the associated increase in
skidding costs will likely all but balance these reductions (Larsson and Rydstern 1968).

Blinn (2000) summarized information from a study of Minnesota logging contractors
which assessed the extent to which water quality guidelines had changed their practices after the
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program was initiated in 1990. Across the 40 practices included within the study, an average of 41
percent of the respondents indicated there had been “no change” in their application of the water
quality guidelines from 1990 through 1994. For the 14 guidelines where “no change” in
application rate was the most frequently selected option, those guidelines may have been
providing some gain (financia or otherwise) to the logging contractor prior to the program’s
introduction in 1990. Examples of some of the guidelines where the “no change” response was
most frequently selected include “Minimize the total road mileage required to meet the
landowner’ s objectives,” “ Cross streams at right angles,” and “ Stabilize temporary road surface
during sale activity.”

L eaving unmerchantable wildlife trees, shade trees, and snags which previousy had to be
removed is another area of potentia cost savings. Although these trees can sometimes be
dangerous, they can aso be costly to remove. The economic benefits associated with leaving them
has not been addressed to our knowledge in the literature.

Overall Guideline Implementation Costs

The literature contains severa articles which indicate that the application of forest
management guidelines adds costs to operation. The focus of those studies was on protecting
water quality. While the studies generaly include the value of residua timber within the riparian
management zones as a cost or value foregone, the summary information presented below does
not include those costs as they are generally borne by the landowner and not the logging
contractor.

In astudy of harvesting operations on National Forests in the Midwest, Ellefson and Miles
(1985) found net revenue reductions for timber harvesting contractors of 1.2 percent for
redesigning landing and skid trail locations, 5 percent for culverts, 7.3 percent for water bars, 9.7
percent for broad-based dips, and 15.9 percent for seeding and fertilizing. Requiring al four
practices led to an average increase in harvesting cost of 4.2 percent, with an associated decrease
in net revenue of nearly 38 percent (Ellefson and Miles 1984, 1985). In asimilar study of asingle
timber sale on slopes of 30 - 60 percent in southeastern Minnesota, Ellefson and Weible (1980)
estimated the marginal cost of redesigning skid trail locations and the seeding of landingsto be
about $10.96 per acre, resulting in a net revenue reduction of about 52 percent. Huyler and
LeDoux estimated that the application of water diversions on skid trails with an average slope of
15 percent, installation of a culvert, and seeding of alanding and the skid trails increased the cost
of arubber-tired skidder operation by 9.8 percent.

In the southeast, Lickwar et al. (1992) estimated an overall BMP cost of about $17.70 per
acre ($3.33 per MBF and 2.78 percent of gross revenue) where the current BMPs were followed
and $29.77 per acre ($5.60 per MBF and 4.68 percent of gross revenue) for stricter protection.
The stricter standards required more extensive revegetation of sites and more extensive
application of other erosion control measures. Across the 22 sites, the most expensive BMPs were
usually 1) installation of broad-based dips, 2) installation of water bars, and 3) application of seed,
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fertilizer, and mulch. In Kentucky, Smidt (2000) estimated an overall cost of $41.83 per acre
($21.23 per MBF and 10.67 percent of gross harvest revenue) to establish an appropriate stream
crossing and to close the sale after building water bars and seeding, fertilizing, and mulching
exposed areas. In Texas, Haney (1998) estimated that the current BMPs cost about $105 per acre
($21.78 per MBF and 9.95 percent of the gross harvest revenue). Shaffer et al. (1998) estimated
costs for the Virginia coastal plain, Piedmont, and mountains of $8.60, $27.30, and $31.05 per
acre, respectively. Statewide, the cost was $20.05 per acre. The per acre costs increased as the
size of the timber sale decreased.

In Georgia, Cubbage and Lickwar (1991) estimated costs for current BMPs to be about
$28.35 per acre ($4.57 per MBF and 4.2 percent of gross harvest value) and about $32.65 per
acre ($5.25 per MBF and 4.8 percent of gross harvest value) for stricter protection across 10
sites. The most expensive BMPs were 1) seed, fertilizer, and mulch application, 2) installation of
broad-based dips, and 3) installation of water bars. In another study in Georgia, Woodman and
Cubbage (1994) estimate average BMP costs for forest industry to be about $29.44 per acre
($1.33 per cord). Costs for nonindustrial private holdings were higher at about $50.23 per acre
($2.24 per cord) because it was reported that they own and harvest more forestland with
inherently higher BMP costs than industry. BMPs related to stabilizing roads, skid trails, and
landings were reported to be the largest cost element for both landowner groups. In California,
Gasser (1985) estimated direct logging cost increases from forest regulation to be about $31.20
per MBF harvested.

Similar increased cost effects have been noted in British Columbia. In one study, overall
operating costs increased by 32 percent (Thibodeau 1994, 1995). In another study, delivered cost
increased by $3 per cord (Patterson 1997).

Assuming that guideline application costs would be passed on to landowners in the form
of lower bid prices for stumpage, Kittredge et al. (1999) compared more than 5 years of quarterly
stumpage prices in Massachusetts and Connecticut. Massachusetts has comprehensive statewide
forest cutting practices regulations whereas Connecticut does not. No difference in stumpage
prices was detected between sales in the two states, casting doubt on the conventional wisdom
that harvest practice regulations necessarily depress stumpage values (Kittredge et al. 1999)
because loggers were unable to shift costs. Different results were obtained in two studies of bid
prices for timber sales in the Northern and Intermountain regions of the National Forest System
(Benson and Niccolucci 1985, Niccolucci and Schuster 1990). In the first study, Benson and
Niccolucci (1985) estimate that logging cost alowances for nontimber resources were $28 per
MBF, along with areduced bid price of $12.50 per MBF, for atotal cost of $40.50 per MBF. In
the second study, the statistical high bid for 224 timber sales was reduced by about $33.45 per
MBF for the Northern Region and about $20.18 per MBF in the Intermountain Region
(Niccolucci and Schuster 1990). The administrative cost associated with managing for nontimber
resources during sale preparation and harvesting was not assessed. Gasser (1985) noted that
logging contractors have successfully passed on to landowners most of the increased costs
associated with implementing California s Forest Practice Act.
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Summary and Conclusions

Many studies have documented additional costs associated with applying forest
management guidelines. While most studies do not explicitly state that logging contractors bear
those additiona costs, this summary has focused on operational guidelines which are implemented
by those contractors. Implementing those guidelines will increase a contractor’ s costs and reduce
their profitability unless they are able to pass along those additional costs to another entity (i.e.,
the landowner or the consuming mill).

Most of the studies were conducted in the southeast or west and focused on guidelines
which are designed to mitigate impacts to water quality. There is considerable variation in
reported costs between some of the studies due to differences in factors such as site and stand
conditions, equipment used, owning and operating costs of equipment, and standards to which the
guidelines were applied. Therefore, the direct application of results to Minnesota may be limited.
While several studies have considered some aspects of riparian zone management and soil
productivity, thereislittle information which is pertinent to wildlife habitat or cultural resource
guidelines. The impact of limiting the season of operation has not been assessed.

Because of the focus on water quality best management practices around the country, the
literature reports that the most expensive guidelines are those related to stabilizing roads, skid
trails, and landings, especialy in areas where topography is not level. Those activities also were
frequently rated during water quality BM P implementation monitoring in Minnesota (Phillips et al.
1994). Water bar installation is reported to cost between $8 - $30 per occurrence. Installation of a
broad-based dip costs between $26.50 - $60. Seeding of roads, skid trails, and landingsis
reported to cost between $2 - $260 per acre. While no studies quantified the benefits, pre-activity
planning can result in better locations for roads, skid trails, and landings which can reduce some
operational costs.

Sdlective harvesting in areas with residual standing trees leads to decreased system
productivity and increased costs as compared to clearcutting due to increased felling and skidding
time. Felling and skidding productivity decreased by approximately 8 - 27 percent and costs
increased by approximately 2 - 47 percent using selection harvesting approaches. Where
clearcutting has been prescribed and contractors have an option, they should be conscious of the
impact that working in leave tree clumps or riparian management zones will have on their
productivity and system costs. As those areas tend to be relatively small on most sales, the overal
impact on alogging contractor can be minimized during sale design by incorporating sufficient
upland areas on the site where those guidelines would not be implemented.

Severa studies reported that the application of water quality best management practices
reduced gross harvest revenues by 2.78 - 10.67 percent. The application costs ranged from $8.60
- $105 per acre and $1.33 - $9.90 per cord (assuming that 1 MBF = 2.2 cords). Most of the
reported values were in the range of $20 - $33 per acre and $1.33 - $2.55 per cord. Costs would
be higher where additional practices (e.g., cultural resources, wildlife habitat) are implemented.
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Some studies report that decreases in productivity and increases in logging costs
associated with implementing additional guidelines were not strong enough to change bidding
behavior on timber sales. Those studies noted that as concerns about stumpage availability
continued or even grew, bidding behavior did not change significantly because logging firms need
to acquire stumpage to stay in business. However, those results were more short-term in nature
and hadn’t studied long-term bidding trends. If development and retention of profitable and
environmentally responsible logging businesses is a key component of forest sustainability, further
consideration of the impact of forest management guidelines on alogging businessis necessary.

Because logging businesses and site and stand conditions are so variable across
Minnesota, it is not possible to present one value which represents the total additional cost of
guideline application under all situations. To get atrue picture of the costs to logging contractors
associated with guideline implementation in Minnesota, very detailed on-the-ground study of
individual sites and practices is necessary to quantify the margina cost of implementing the most
frequently occurring guidelines under a variety of circumstances. Results from the state's
implementation monitoring program could be used to identify the guidelines which occur most
frequently. Through the development of appropriate spreadsheet tools or regression models,
contractors could predict site-specific guideline application costs for their equipment.
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Objective 2: Who Paysfor Applying Forest Management Guidelines?

In Objective 1, we asked whether there is agreement among researchers about the costs
associated with al or parts of the Minnesota practice guideline suite. There appears to be no such
agreement. The specific per-cord cost that has come to permeate the Minnesota debate was, as
the author of the original report clearly noted, a crude estimate drawn from an informal survey of
21 loggers. We have no evidence that this number reasonably holds for any Minnesota logger in
any real world harvest situation.

But hold thislack of evidence aside. What if there really are such timber harvest cost
increases? Who, ultimately, pays for them? It’s useful to restate the question: Is Minnesota's
forest industry so structured that loggers are unable to pass cost increases either upward or
downward in the production chain?

If the industry were perfectly competitive, in either atheoretical or legal sense, this
guestion could be fairly straightforwardly answered. All costs would be shared among resource
suppliers (landowners) and resource demanders (consumers), depending upon relative bargaining
power. Of coursg, it is unlikely (although unproven) that the state’ s forest industry is perfectly
competitive. So the question of cost shifting (we'll also call it cost imposition or cost transfer) has
to be addressed indirectly through an examination of the industry’ s economic structure.

It turns out that most of the necessary information for such an analysisis lacking. We
cannot answer the question as posed. We can, however, highlight some of the characteristics of
non-competitive markets, anticipate how market players (owners, loggers, mills) might behave
under such situations, and suggest ways that the state might augment its support of the industry
by instituting ongoing monitoring of costs, prices, timber flows, and industry participants. Only
with better forest industry economic data will the state ever be able to approach the question of
cost transfer in anything but the most cursory fashion.

Approach

The core of the Minnesota forest practice guidelines policy debate is a concern/assertion
that loggers will bear the additional costs of complying with the guidelines because they can't pass
the cost on to the landowner as lower stumpage prices (if the logger is acting as an independent)
or to the mills as higher delivery prices (whether or not the logger is under contract). The
characterization of status quo is crucial to the guidelines compliance cost debate. If the guidelines
are intended to stimulate harvest practices above and beyond those currently legal and considered
sufficient, then the state has traditionally been comfortable paying for these changes. If, however,
current practices are considered unfair, imposing costs on the rest of society, then the state has
traditionally been comfortable requiring new practices, regardless of costs to private parties.
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A further concern is that smaller independent loggers, who are said to have thinner
margins (less profit per harvest unit) because of higher internal costs or inability to secure higher
sales prices, will be especialy threatened by higher harvest costs, to the point that they will be
driven out of business.

Economists prefer to analyze cost transmission as a function of market structure (the
number, size, and scope of participating firms) and market conduct (how these firms behave in
markets, especially with respect to pricing and production decisions). In the report, we will not
address questions of market performance (whether or not the results of market activity are good
or bad). Presumably, the optimal condition is one in which increased costs are borne by
consumers (in the case of environmental services increased over the status quo) or by the
landowner (in the case of environmental services brought up to desired levels). Are there
particular market conditions that, if evidenced, would permit us to infer that increased harvest
costs are unlikely to be shifted from the loggers who incur them initially? We necessarily base our
analysis on existing industry data only; no new data collection was possible, given project budget
constraints.

Our efforts here congtitute only an initial stab at the question of forest industry structure
and performance. The paucity of data restricts us to only the most sweeping of pronouncements
from our investigation. The best we can do is provide a starting point from which subsequent data
gathering, analysis, and policy making might depart.

Marketsand Market Structure

The central tenet of industrial organization analysisis that market behavior is shaped (at
least in part) by market structure. The incidence of costs (who ends up pocketing the expense)
depends on ahility to pass on costs, which isin turn controlled by relative bargaining position,
which is ultimately driven by constraints (including budget) on behavior. The arena within which
structure is studied, the market, is a clearly delineated set of firms that compete to provide a
clearly defined set of substitutable products.

Because of the wide range in forest industry structure throughout Minnesota, no single
economic story is likely be told about cost transfer. Thisis no different than in other industries
characterized by heterogeneity in production or products, but it is made more difficult in this case
because of the longstanding tradition of considering al these products and all forestlands as a
homogenous single market—"The forest industry”.

Thereis absolutely no consensus—none ever having been sought, as far as we can tell—
about proper market delineation in Minnesota's forest industry. If there were, we could then
describe the structure of each market by counting the number and size (product volume) of firms,
number of distinguishable products, the number of output buyers and input sellers, interlinking
ownership with each of the maor (non-substitutable) timber products. From this, we would
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proceed to a more detailed analysis of how product volumes move through the various processing
stages, how prices are formed at each stage, etc.

Minnesota Forest Industry Structure

We could find no conventional structure-conduct-performance studies of the forest
industry, in Minnesota or elsewhere. Indeed, our research has been severely hampered by alack of
industry datain detail sufficient to characterize its structure, let alone judge its performance. This
may come as a surprise, given the extensive administrative infrastructure (county, state, and
federal) that exist to aid and monitor forest management. There isindeed a wealth of data
available for public timber sales, but thereis hardly any for private sales. There is no census of
forestry, for example, by which we might obtain information about, say, the number of loggers, or
the flow of wood across state lines, or the number of both private and public sales, or a market-
weighted average price for privately-sold timber of various gradesin various regions.

So what do we know about the industry? The story can be told quickly: Each year, severd
hundred parcels are harvested by a few hundred loggers who then sell the wood to a few tens of
mills. There ssimply aren’t that many businesses in the Minnesota forest industry. (By way of
comparison, Minnesota has eighty thousand farms, each of which is harvested each year by
severa tens of thousands of farmers who sell to afew tens of processors.)

The standard characterization of the industry, based not so much on economic analysis as
on commonsense observation, is that the mere handful of buyers (mills) exercise market control
over al prior processing stages. Such market power can arise through a combination of
circumstances that, essentially, limit timber marketing choices. Loggers might lack choice about
where they deliver wood because of high delivery costs or high search (transaction) costs. Even if
they can sdll into several markets, they might find difficulty because aternative buyers have locked
up supply contracts in advance.

We briefly summarize here the existing market data, separated by the three principal stages
of production: landowners, loggers, and mills. These data, we must stress, provide an insufficient
basis by which to credibly delineate product markets or to assess firm behavior within those
markets. We know who owns forest land, we know who (most of) the loggers are, and we know
where and (roughly) how big the mills are. But we know very little about how these players are
linked up. We cannot say with any precision who sells how much of what to whom for how much.
Without such data, we are |eft to apply economic reasoning more than to extend empirical
analysis.

Landowners

Minnesota has roughly 17 million acres of forest land, of which 14.7 million acres were
judged to be timberland, of commercia quality, in 1990. Just over haf of the timberland isin
public hands: state 21 percent, county 17 percent, and federal 14 percent. Industry accounts for
only 5 percent of thisland base. The bulk of the remaining 40 percent is in the hands of small
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private landowners (USDA, 1995). Landholdings and landowners differ by (among other features)
the type of land/timber, its location, the stand size, the experience/information the owner bringsto
the table, and the bargaining flexibility (often, afunction of short-run income constraints) the
owner has.

Each year, an estimated 200,000 acres of Minnesota s land is harvested. Half the total
harvested acresis on private nonindustrial land, ten percent is on industry land, and the remainder
ison public (federal, state, and county) lands (Puettmann et al., 1998). While there are thousands
of individual landowners (the vast mgjority of who own small acreages), only some hundreds of
harvests are scheduled each year. Small, private owners may contract for only one sale in their
lifetimes, while some county, state, and federal agencies might arrange several sales each month.

Loggers

There exists no complete enumeration of Minnesota loggers. The Minnesota Logger
Education Program, a professional organization primarily responsible for the diffusion of the new
practices and techniques involved in logging, has 300 - 400 members. These are said to harvest
about 80 percent of the wood in Minnesota. The magjority reside in the northern part of the state
(Table 2-1), but they may harvest timber 100 miles or more from their homes.

There may be as many as 1,000 other full and part-time loggers, predominately sole
operators who process wood with limited equipment and capital investment. They range from
people who cut on a part time basis to those trying to make aliving as alogger but for one reason
or another do not have any affiliation with the MLEP.

Table 2-1: Geographic Distribution of MLEP Members

Region Percent
NC 30
NW 20
NE 43
SE 7

Source: Minnesota Forestry Association, 2000 and Minnesota Logger Education Program

In our discussions with industry participants, there was wide-ranging agreement that there
have been substantial changes in the Minnesota forest industry recently, although their length and
nature is not agreed upon. The shifting economics of logging is identified as the main factor in
driving this process. Most observes felt that the era of small-scale operationsis fading.
Mechanization and the increased capital costs that naturally follow have driven up the price of
being in the business. It is rare (the exception being in the southeastern part of the state) to find
many chainsaw operations anymore. Instead, loggers have turned to more expensive equipment,
for reasons of both economy and safety. The extent of mechanization can vary widely, depending
upon the physical nature of the site, the desires of the landowner, and the demands of the ultimate
buyer.
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Opinions vary as to the benefits derived by loggers from this mechanization. For example,
while mechanization may lead to increased gross revenues for loggers, the extra overhead may
actualy cut into profit. Mechanization may be necessary for business survival and yet not result in
enhanced profitability over the long term.

Mills

A recent statewide directory (Minnesota Department of Natural Resources, 1999) lists six major
paper mills, three recycled paper mills, three hardwood specialty mills, and six oriented strand
board plants. (Another six millsin Wisconsin purchase some wood from Minnesota.) While there
are some 400-500 sawmiills, only twenty three have capacities above 3000 MBF. Paper (34
percent), oriented strand board (32 percent), and lumber (15 percent) are the two largest end
products. Only 7percent is exported in unfinished form.

Timber moves throughout the state depending on type and need. Millstry to ensure that
transport distance is minimized. However, some observers stated that the average distance has
been increasing, perhaps due to a natural ebb and flow of available timber to harvest, or to an
overall reduction in the amount of land available for harvest each year because of reductionsin
harvest from public forests, or to a conscious procurement policy on the part of the mills.

M ar ket Behavior

The form of contracts and the structure of auctions can greatly influence, and be
influenced by, relative bargaining positions. In turn, this can affect who bears any guidelines
compliance costs.

Contracts

When the traditional forest industry contract model which accounts for perhaps half of
total statewide procurement, alogger first contracts with alandowner for harvest, at a stated
stumpage price. Once harvested, the wood is (if only temporarily) under the logger's ownership.
Then the logger (now aso a wood owner) contracts with amill at a stated delivery price, at which
time the mill takes over ownership.

This ownership model is said to be shifting to a new type. Here, the mill itself secures the
right to make the harvest and then subcontracts the work out to loggers. The logger is responsible
only for harvest and delivery (usualy by a specific date) to the mill. The mill owns no equipment
and (usually) no trucks, and the logger never has even temporary title to the wood.

In another variant, also said to be gaining force, amill first contracts with alogger for
delivery of a stated volume of wood, at a stated price. Only then does the logger contract with
landowners for harvest, either through cruised stumpage or scale-based contracts. Under these
terms, the logger knows the delivery price prior to knowing harvest costs (until contracts are
signed with owners).
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We have no consistent data on the specifics of any of these arrangements. We don't know
how flexible the terms are or who bears the risks of changesin the economic, physical, or
ingtitutional environments. Such data would help us assess the relative bargaining position of each
party, which would in turn help us estimate who ends up paying for guideline compliance.

Bidding

Stumpage prices are set by private negotiation or at public auction. In general, among
public landowners, the Forest Service uses sealed bids, the MDNR uses oral auctions, and the
counties a mixture. Smaller private owners (the only large private owners are forest product
corporations, which generaly hire loggers as contract employees and so are able to internalize all
prices) are said to rarely go to auction. Thisis not surprising, since such sales are likely to be rare
in the lifetime of any single owner. Auctions take time and money to run, and smaller owners may
decide that auctions are not work the trouble.

In asimilar fashion, smaller loggers who take intermediate ownership of the harvested
timber (the first model discussed above) can sell to the mill either by direct contract, though
auction, or by taking whatever the mill offers upon delivery. There appears to be few logger-to-
mill auctions in Minnesota, the loggers evidently preferring the certainty of an advance sale or the
low transaction cost of always delivering to the same mill.

Pricing

The price paid to landowners is determined by two methods: one based on the estimate of
what will be cut (stumpage) or one based on actual harvest (delivered or scale price). The first
method involves a professional forester evaluating and appraising the value of standing timber that
will be harvested. The logger and the landowner (or timber rights owner) then agree on a price
based on quantity (by species) that will be cut. The second method is to set no firm quantities
prior to harvest but to agree on a price for what is eventually delivered. These two pricing
arrangements can obviously have substantial different effects on the ultimate question of who
bears any extra costs from guideline compliance.

We have good stumpage price datafor public sales, published each year by the Minnesota
Department of Natural Resources (Table 2-2). On average, these prices have risen considerably
over the past few decades, exceeding inflation indexes (Table 2-3).

Use of these reported average prices may lead to the wrong inferences about pricesin
private sales. Because private sales are said to be less structured and to involve considerable lack
of information, particularly among landowners, we might expect there to be even more departure
from competitive market behaviors. Actua prices for private sales might be expected to vary
more widely about their mean, and the mean itself can probably not be expected to be consistent
with that from public sales.
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Table 2-2: 1999 Minnesota Stumpage Prices: All Public Agencies, Major Species

Sawtimber Volume (MBF) Average Price ($MBF)
Aspen 62,237 $86

Jack Pine 14,600 124
Red/White Pine 15,821 199
All Species 121,941 101
Pulpwood Volume (cords) Average Price ($/cord)
Aspen 684,398 $23

Birch 83,335 8

Balsam Fur 71,452 12
Black Spruce 83,702 21
Jack Pine 72,535 24

All Species 1,122,433 20
Fuelwood Volume (cords) Average Price ($/cord)
All Species 17,631 $6

Source: MDNR, 2000

Table 2-3: Minnesota Stumpage Price Index (1992=100)

Y ear I ndex
86 46.0
87 47.3
88 51.7
89 63.7
90 80.9
91 86.2
92 100.0
93 118.9
94 180.6
95 212.2
96 194.9
97 2179
98 241.3
99 249.4

Source: MDNR, 2000
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Owners' reaction to cost increases

If complying with practice guidelines imposes costs on some lands, these lands will be
shifted downward in the market's priority harvest list. Other, now relatively cheaper, lands will
take their place. But even the higher-cost lands will be harvested, eventually, so long as their total
harvest costs don't exceed the expected sales price (net of delivery cost). A stylized example
shows the extent of the loss attributed to guidelines compliance. (This and subsequent analysis
assumes that landowners, loggers, and mills make decisions strictly on the basis of net financial
position. All other considerations are left out for purposes of clarity.)

In aworld without guidelines, the owner would be paid stumpage price P. Complying with
the guidelines costs G, and some other income-producing use of the land results in a profit of S.
Without guidelines, G =0 and P > S, so the owner decides to harvest the land.

If the logger is able to shift the added costs of following new practice guidelines to the
owner, the reduced stumpage price will reflect the added cost. If the new price P— G < S, the
owner will choose not to harvest and will instead exercise the other use option and make S. In
that case, the loss to the owner is not the cost of the guideline, but rather the foregone income P -
S. So if we observe that an owner decides not to harvest, if guidelines apply, we can infer that the
unobserved cost of compliance, G, is greater than the owner'sloss, P - S. If, on the other hand,
we observe the owner going ahead and harvesting anyway, we can infer that the owner's loss from
the guidelinesis G.

It is clear from this that a landowner who has “close” income-generating alternatives will
be more likely to cancel harvest, and bear cost P— S, rather than bear the cost of guidelines
compliance. Conversely, an owner without close options (or an owner unfamiliar with making
these kind of decisions) will be more likely to harvest and, as aresult, bear the full cost of the
practice. This holds true no matter what the source of the increased cost—whether it be more
intensive equipment use, less wood harvested per acre, or higher management expenditures.

Logger’ s reaction to cost increases

Complying with voluntary price guidelines may change the timing of harvest on particular
parcels (because some parcels will be affected more by guidelines than will others), but the
changes will have no effect on who does the logging unless loggers differ by ability to actually
comply with new guidelines or by capacity to bear any increased costs that cannot be passed on.

Consider alogger who previously would have paid stumpage price P, to gain accessto a
stand of timber that is now subject to the guidelines. For technical/engineering reasons, it now
costs the logger (C + G) to cut the same amount of wood that would have been cut prior to the
guidelines at cost C.
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Why not pay the landowner new stumpage price P, = P, - G? This transfer would stick,
that is the owner would still decide to harvest and bear the cost G, if P— G > S, as discussed
above. But the owner might instead use the land for some other purpose, and earn S, or choose to
hold the timber off the market until a higher future offer (appropriately time-discounted) emerges
so that P- > P;. Or the landowner might sell to some other logger at a higher stumpage rate P, >
P1. In the latter two cases, the guidelines compliance cost is not shifted. Our logger would not
gain accessto that land.

Are either of these latter two actions likely? If the landowner expected timber prices to
increase at arate faster than whatever discount rate is used, then it would pay to wait things out,
because the present value of future sales, P, exceeds P,, the present price. Timber prices, aswe
saw in Table 3, above, areincreasing at such arate that P- will likely exceed P, a many
reasonable discount rates. So why would we observe any landowners deciding to harvest? Why
don’t they al wait until they can get P-? Perhaps because each landowner has a different discount
rate, a different cost of waiting. Someone who needs the money new, shown by avery high
discount rate, will prudently harvest now. Other financially prudent landowners, with lower
discount rates, are probably already holding their lands off the market in the expectation of higher
future prices.

Why might some other logger be able to bid a higher stumpage price, P,? Perhaps this
second logger has a different cost structure, one characterized by alower cost per unit harvested
C, < C. Thislogger can offer more money to the owner, and still make money: P, - (C, + G) > 0.

It could aso be the case that the second logger does not follow the practice guidelinein
the first place, it being voluntary with no penalty for noncompliance, so a higher stumpage price
can be offered because there is no compliance cost increase.

A third possibility is that the second logger has no viable aternative enterprisesin which
to employ own capital and labor. This logger may be willing to even take aloss, P,— (C; + G) <
0, (at least in the short run) in order to secure the contract and thereby stay in the business at least
alittle while longer. In conventional economic theory, costs include financial profit, areturn on
capital that could be otherwise invested, and returns to own labor. So our profit squeezing second
logger might cut first into own wages, then into financia profit, then into personal wealth (savings
and capital). Aslong as thislogger's returns cover at least average costs, this strategy is financialy
prudent in the short run, although it spells long time financial ruin.

I nfer ences from Observation

All wereally ever see (or can potentially see, given suitable investment in information) in a
timber market is the product type/grade, product volume, product price, sale location, and buyer
location. Everything else we wish to know about the functioning of the timber market we have to
infer from these rudimentary data.
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In a competitive market, properly defined by product substitutability within its boundaries,
it is economic distance aone that differentiates wood from different lands. (“ Distance” hereis
shorthand for harvest, delivery, and handling costs.) Costs should be inversely related to price. If
we observe this, then we can infer that at least some competition exists in the market.

If observed differences in stumpage prices are strictly afunction of geographic distance,
then we can further infer either that there are no additional costs from guideline compliance cost
or that such costs are being passed to the landowner or borne by the logger—but not shifted to
the mill. We might conclude that loggers cannot transfer costs if we observe that:

- different loggers exhibit different cost structures for the same level of harvest on the

same type of lands.

- some loggers do and some loggers don't follow the practice guidelines on similar

environmentally sensitive lands.

- some loggers are recording negative economic profits consistently in their awarded

contracts.

- environmentally sensitive lands, subject to the guidelines, are being held from harvest.

In a competitive market, too, we would expect there to be only one stumpage price across
all harvests. Otherwise, loggers and/or mills would flock to the lower price products, leaving
some landowners with no one to sell to. In the forest products industry, such a situation would
show up as asingle price for stumpage, once we adjust for product type/quality (or isolate on
single product type/quality) and distance to the mill. However, McDill et al. found no such
uniformity. Rather, they found timber prices to be relatively uniform across distance without
adjusting for hauling costs.

McDill inferred from this that the mills were price discriminating (paying more to some
sellers, presumably more distant sellers) in order to streamline delivery schedules. (This, if true, is
similar to the government-run milks marketing orders, which administer prices so that all milk
farmers are in effect at equal distance from the plant.) Mills are presumed to be able to price
discriminate because they have market power, so loggers can't pass guidelines—induced costs
upward to the mills—unless the mill is faced with a supply shortfall.

Applications of the Economic Story

Even thought we lack detailed market structure data, we can still apply economic logic to
contentions made about the dynamics of the Minnesota forest industry and about the implications
of proposed policies. We choose four such "stories.” The full list, of course, is endless. These,
however, represent several strands of the ongoing debate.
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Practice guidelines will lead to stumpage price increases

Some analysts assert that practice guidelines will not change the amount of land harvested
but will change volume recovery per acre and so increase per acre harvest costs. Thisin turn
would cause stumpage prices to increase. Under what market conditions might these events play
out? One first must assume that the amount of land harvested is not price sensitive, that owners
choose to harvest based on, perhaps, the age of the stand or on some non-price consideration. At
the same time, one must assume that mill demand is not price sensitive either, that volume
demands will not go down in the face of higher stumpage prices (if the mills see them) or that they
will not pay more for wood in the face of reduced production volumes.

Why wouldn't lower harvest levels and higher harvest costs instead |ead to lower, not
higher, stumpage prices? Perhaps some loggers cannot carry the higher costs without lowering
stumpage prices, while others can do so. Thiswill lead to less business for those loggers who
cannot make money at current stumpage prices. They will go out of business, leaving the industry
to those who can—and do—operate at lower profit margins. If, further, the remaining firms do
not expand their operations (because of capacity constraints) to take over all the harvests of the
existing firms, even those that do not require application of the price guidelines, then there will be
an overall reduction in the amount of wood harvested for market.

All the above isin the short run. In the longer run, in a competitive market, and in a
properly defined market without close product substitutes, any shortfall in wood production will
draw out of the mill an increase in the price paid which would lead to an increase in the stumpage
rate. Thiswill draw in a set of lands that were unprofitable to harvest under the previous lower
prices. If the mill has possibilities for substitution, on the other hand, lands on which guidelines
are applied will be even less desirable for production. On these, the stumpage price can be
expected to go down.

Public agencies need to lower the reserve prices to keep the industry going

It is sometimes argued that public agency foresters should periodically reduce auction
reserve prices (the minimum acceptable price) in order to "stimulate bidding." The underlying
rational hereisthat the original reserve price lies above the maximum that some or all loggers are
willing or able to bid. By lowering it, more loggers will enter the auction.

Does this make economic sense? It depends on whether or not the agency is trying to
cover its costs. A reserve price, if it isto meet the test of economics, should be set at alevel that
meets or exceeds the cost of growing the trees to a point where they are ready for market. This
should cover administration, management, input, and opportunity costs. If it acts like any
producer, the agency needsto at least cover its average costs in the short run and its presumably
(higher) marginal costs in the long run.

Lowering the reserve cost, then, can lead to a non-sustainable long-run financial position
for the agency. If thisis done only occasionally, then profits from other sales (or taxes) could
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cover these losses. In generd, it makes sense to lower the reserve priceif (1) it actually does lead
to some logger getting a bid that would otherwise not be awarded; (2) if the new contract keeps
that logger in business; (3) if the lost revenue (from the below-cost sale) is the most cost efficient
way to keep the logger in business; and (4) if society wants to keep loggers in business.

The concern about too few bidders (the flip side of the desire to help keep more loggersin
business) suggests that the agency worries that the outcome of a poorly attended auction,
however conducted, will be sub-optimal because the bidders might collude. Lowering the reserve
price helps in this situation only it entices so many new bidders that collusion is no longer
possible. But if only afew bidders were likely to cover the original reserve price, the addition of
higher cost bidders who have no chance of winning a bid may not be a sufficient to inhibit
collusion among the “serious’ bidders.

Mills use procurement zones to schedule product flows

It iswidely known that mills sometimes use a zone pricing scheme, under which owners of
timber farther away from the mill are paid a higher price to compensate for additional hauling
costs. Thisis done to stagger harvests so that material flow is smoothed over time. Wood that is
farther from the mill (in geographic distance) may be ready to harvest sooner than is closer wood,
S0 its "economic distance” is closer. As stands are harvested, as road conditions change, as mill
product mix changes, so does economic distance. So it makes sense to sometimes pay more for
wood from remote locations. (This points out the problems of only looking at stumpage prices
when we examine the industry—they're only a portion of the mill's procurement cost.)

Could amill exhibit such behavior if it did not have market power? If there were
competing mills, each trying to manage product flow over time, each would sometimes offer a
premium for geographically distant wood, depending upon its own calculation of its own
economic distances. The owner/logger of any given source of wood would face arange of price
offers and will presumably sell to that mill which offered the highest price at that location. Out-bid
mills would be adversely affected only if that source happened to be its priority (closest
economically) source as well.

At other locations, the same bidding would take place, with the highest bidder taking the
harvest. Aslong as there exist several possible wood sources, it could happen that no direct price
confrontation occurs, that each mill is able to satisfy its own product demands by working down
itsindividual ideal scheduling list. If, however, wood sources are few, relative to aggregate mill
demand, then some source could at some point be at the top of the lists of two or more mills.
Only then might we expect to see a competitive bidding up of the price. The bargaining position
of the landowner/logger is improved vis avis the mills. Each directly competing mill iswilling to
pay apremium, up to (but no more than) the difference between the economic distance costs of
the stand and the next stand down that mill's list. A mill with no "close seconds’ will be willing to
pay apremium higher than a mill with good options. The winning bid when there is "real"
competition of this sort, then, will be by the mill with fewer options, all else equal.
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Itisclearly in the mills joint interest, that, each be faced with as many separate wood
sources as possible, so asto minimize the situations in which direct competition is required to
secure product. Extending thislogic to situations in which loggers buy from the landowner and
sell to the mill, mills would prefer that there be more loggers rather than fewer, so that head-to-
head competition is minimized. (This, of course, will have to be balanced against the transaction
costs of dealing with more, presumably smaller transactions rather than afew large transactions).

If thereislittle or no inter-mill competition, if amill has substantial market power, it can
Set prices by procurement zones with impunity—within a range. Even a monopolist cannot set a
price lower than the landowners opportunity cost, else the stand will not be harvested at al.

Discounted stumpage prices won't help loggers

A variant of lowering the reserve price is for the agency to discount the stumpage price on
lands requiring the new practice guidelines. The discount could be a payment to the loggers or a
set reduction on the successful bid. A recent newspaper story reported that some loggers fedl that
this would not work, that the discounts would "quickly disappear since the auction price of timber
would simply go up accordingly.” (Thisis smilar to arguments that most agricultural subsides,
even if paid directly to farmer tenants, ultimately go to the landowner, because annua rentsrise
with the subsidy.)

L oggers who could not compete without the discount might decide to go ahead and bid if
the discount isto be paid to the winner. With no discount, the winning bidder would pay enough
to cover increased harvest costs from guideline compliance. A discount means that this same
bidder will simply make more profit. Previously unsuccessful bidders would indeed make of a
profit—if they win the bid. But they will not win. They will till finish behind the previously
successful bidder—unless the latter do not receive the discount for some reason of policy.

So adiscount will do nothing to change the ordering of bids. The winning bid will be
higher, of course, up to the amount of the discount, if that’s what it takes the previousy
successful bidder on top. Nor will a discount change the fact that the money would eventually end
up in the hands of the landowner unless the loggers could make more profit elsewhere, and so
mount a credible threat that they might not bid at al. A discount will do nothing to alter the
eventual orderings of bidders, athough it may increase the number of bidders.

Policiesto Compensate for Guidelines Compliance Costs

As we talked through these results with industry observers and participants, we frequently
heard the argument that the state should just go ahead and reimburse loggers a flat amount for
every cord/ton of wood they harvest. Embedded in this prescription is the "knowledge" that
loggers cannot pass additional harvest costs either up or down the wood processing chain. We
have discussed the conditions under which such cost sticking might occur, and we have argued
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that thereis essentially no empirical data that one could marshal to either support or refute its
existence.

Lack of evidence notwithstanding, some assert that a reimbursement mechanism should
simply be put in place while we await better data. If it is eventually proven that costs really do not
stick with loggers, then we are only out afew years worth of subsidy. And if it is eventually
proven that costs stick, then it is better that we act now, before even more loggers lose their jobs.
So goes the argument.

Let'slook briefly into how such areimbursement program actually might work. Here we
draw on the long history of subsidies to American farmers and on the sometimes perverse
outcomes they have engendered. Severa seemingly trivial questions need to be addressed if a
logger subsidy program is to be considered both cost-effective and fair.

If the payment is to be considered a reimbursement for actual costs incurred, then some
proof of extra cost may be required. But how? Do loggers have to show invoices, pay books,
etc.? Should there be different amounts paid depending on the type of land harvested, so only
wood from stands that require extra practicesis eligible for the payment? That would require that
the state monitor each sale/harvest so that lands are certified in some manner. Should payments
only go to smaller loggers, those presumed to be less able to bear additional operations costs?
What, then, isto be considered "small?"

Any payment will of course tend to favor that activity against which it is applied. So, for
example, a payment only to small loggers will provide an incentive for loggers to restructure (split
apart) their businesses to be able to meet the payment threshold. A payment only to wood from
environmentally sengitive lands, if higher than actual additional costs, will provide an incentive to
over-harvest sensitive lands. And a payment based on actua expenditures will favor the
development of a second set of account books into which firms load eligible expenditures. None
of these outcomes are cost effective or fair.

We suspect the state, for reasons of administrative practicality, would choose to
recommend aflat per-ton payment made to all loggers, regardiess of where they harvest or how
they harvest. Thiswill necessarily separate practice compliance from practice reimbursement. As a
result, some loggers will receive money they do not need. Others will get less than their actua
expenditures. But the lower administration and compliance costs of aflat rate payment scheme
may be felt to be of sufficient import to outweigh these distribution concerns. (Minnesota's
$4/cropland acre payment to farmersin 1999 is a good example of a policy designed to not
require much information and to be cheap to administer—at the cost of being very effective.)

The state might instead decide on a direct payment subsidy program to individuals who

meet certain eligibility criteria. For example, the state could pay a fixed amount to any logger who
gains certification by participating in some state or university management program. This way,
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operations would not receive larger payments simply because they are larger, and administration
costs are kept relatively low.

Or the state might focus public dollars on long run structural impediments to competition
in the timber industry. Possible foci include full price and volume reporting, improved job
relocation, more open auctions, subsidized equipment purchasing, mandated (not optional)
practices, and aregistry of certified loggers. The goal would be to increase competition by
reducing non-priced variability and increasing occupational flexibility.

These policy prescriptions call to mind the striking similarity between the forest industry
and the hog industry. In both there is an absence of publicly available price data, an increasing
proportion of production controlled by vertically integrated firms, and a lack of consistent
volume/quality information. To counter what it believes to be a structural imbalance in the hog
industry, Congress has just mandated a public price reporting system for hog daughter, with the
intent of better informing producers about marketing opportunities and to disclose evidence of
collision among meat packers, if any. Could the same be done for forest products? Another
example of policies designed to deal with problems of economic structure isin the canning crops
(sweet corn and peas) industry, where farmers are permitted to join together to collectively
bargain with vegetable processors. Could landowners and/or loggers use the same law
(appropriately revised) to bargain with mills for better terms of trade?

Summary

Are voluntary guidelines compliance costs borne by the logger? We do not know. But we
have shown that there are market structure conditions under which we might expect such cost
sticking to occur. Briefly, the less competitive is the market, the more likely it is that loggers will
bear compliance costs.

Are Minnesota forest product markets competitive? Again, we do not know. Based on the
limited market evidence we have on hand, however, we can make the following provisiona
judgments:

1. Itisunlikely that loggers would be able to pass compliance costs on to the millsin the
form of higher delivered prices, because the mills have too much market power (by virtue
of their large size and small numbers) and too many aternative wood sources both within
and outside the state.

2. ltislikely that loggers would be able to pass compliance costs on to landowners in the
form of lower stumpage prices, however.

a) Small private landowners do not have many aternative income options from their
lands. If they need money, they need to harvest. Production will gravitate to non-
sengitive sites to the extent that owners of sensitive sites balk at lower stumpage
prices

b) Large public landowners will accept lower stumpage prices on their
environmentally sensitive lands without hesitation. To do otherwise would be an
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implicit argument that the broader public benefits of guidelines compliance do not
exceed the costs of compliance.

So, if we are pushed to pronouncement based on scattered data and on the economic

reasoning followed in this portion of the report, we would conclude that guidelines compliance
costs are likely to be borne ultimately by the landowner, not by the logger or the consumer.
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Objective 3: Methods used to Encourage Voluntary Compliance with Timber
Harvesting Practicesin the United States and Canada

As states and provinces devel op practices to mitigate impacts from forest management
activities, they may use one or more techniques to encourage implementation of the practices on-
the-ground. Some of the possible techniques include cost-share payments, technical assistance,
grants, loans, and educational programming. To better understand the range and utility of the
techniques, a survey was conducted of state and provincial forest land management organizations
in the United States and Canada.

Methods

A maliled survey of key state and provincial forest land management organizations was
conducted in 2000 to collect information related to methods used to encourage compliance with
timber harvesting practices. Several individuals reviewed drafts of the survey and cover letter
prior to mailing of the final questionnaire. The questionnaire was submitted to the Center for
Survey Research at the University of Minnesota and reviewed by the Human Subjects Committee
for approval before it was mailed. The final survey consisted of 13 questions as well as a cover
page that asked for information about the respondent. The survey questions addressed factors
such as the extent to which voluntary and regulatory approaches are used to implement timber
harvesting guidelines within the state or province; the topical or issue areas addressed by those
guidelines; the strategies that are used to encourage implementation of the guidelines by
landowners, foresters, and loggers, the effectiveness of various strategies to encourage
implementation; and an open-ended question to allow respondents to provide additional
information about the application of timber harvesting guidelines.

The final cover letter (Attachment 3-1) and questionnaire (Attachment 3-2) were mailed to
the 50 State Foresters in the United States as well as the department heads of provincial forest
management organizations in Canada on February 11. While the cover |etter was sent to those
organizational administrators, it requested them to give the survey to appropriate staff within their
organization to complete and return. On February 18, a post card (Attachment 3-3) was sent to
everyone on the mailing list to either thank them for returning their completed questionnaire or to
remind those who had not yet returned it. A second cover letter and copy of the survey were sent
to non-respondents on March 13. Follow up phone calls were made to non-responding states

beginning in May.
Information from the survey was summarized and key trends were highlighted. Individual

comments that were submitted to provide additional detail about a respondent’s answer to a
particular question are listed below the corresponding summary information.
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In addition to the mail survey, seven states (i.e., California, Florida, Indiana, Kansas, New
York, Virginia, and Washington) were contacted via the telephone to obtain more detailed
information about their incentive programs. Each of the selected states had a program that
appeared different from the norm. When selecting states, an attempt was made to identify statesin
different areas of the United States. Each contacted state was asked the questions noted below.
Information from those case studies is summarized by state.

1. What is the structure of the program and how does it work?

2. How much does the program cost annually?

3. How is the program funded?

4. Who implements the program?

5. Who is the program targeted at?

6. What is the effectiveness of this program?

7. Are there any drawbacks to this program?

8. Isthere any legidation for the program?

Results

Forty-five (45) states and five (5) Canadian provinces responded to the survey. All of the
responses were complete and could be used in the analysis. Despite repeated attempts, five states
did not provide survey results. Survey respondents generally tended to be individuals with
programmatic responsibility for overseeing development and implementation of best management
practices and other forest management guidelines on state or provincial forest lands.

Of the 51 responses, 50 (98 percent) have timber harvesting guidelines for their state or
province (Attachment 3-4, Question 1). Of the respondents, only the province of Prince Edward
Island does not have timber harvesting guidelines.

Fifty-two (52) percent of the responding states and provinces have voluntary timber
harvesting guidelines, 42 percent apply them within a regulatory framework, and 6 percent apply
them using both voluntary and regulatory approaches (Attachment 3-4, Question 2). A state’s or
province' s timber harvesting guidelines aren’t always applied across al land ownerships
(Attachment 3-4, Table 1). Tribal entities and landowners within the “Other” category do not
apply the state’s or province' s guidelinesin at least 40 percent of the cases. When guidelines are
applied, state and provincia forest lands and lands managed by the “ Other” category more
frequently apply them voluntarily. A regulatory approach is most frequently used for federal forest
land management, local units of government, private industry, nonindustria private land holdings,
and tribal entities. Application of the guidelines through regulatory approaches was most
frequently cited for nonindustria private and private industry lands. Coastal states tend to apply
the guidelines using regulatory approaches, especially those programs that address water quality.

Almost al of the respondents had timber harvesting guidelines that address water related
issues (Attachment 3-4, Table 2). Programs which address riparian zone management, water
quality, or wetlands protection existed for at least 90 percent of the respondents. At least 25
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percent of the respondents did not have timber harvesting guidelines that address soil
productivity, wildlife management, visual quality, or cultural resources. Regulatory approaches
are more prevalent for guidelines that address water quality and wetlands protection. Voluntary
approaches are most prevalent for visua quality, riparian zone management, cultural resources,
soil productivity, and wildlife management. While awide variety of issues were included within
the “Other” category (e.g., Slash management, old-growth forests, high elevation forests, fragile
ecosystems), regulatory approaches to implementation were most common.

A variety of approaches are used to encourage landowners, foresters, and loggers to apply
timber harvesting guidelines (Attachment 3-4, Table 3). While each strategy is targeted to at |east
one group, technical assistance and educational programming are clearly the most frequent
approach for each group and had the highest reported effectiveness (Attachment 3-4, Tables 3 -
6). At least 92 percent of the respondents noted that educational programming was used to
encourage each group to apply the guidelines (Attachment 3-4, Table 3). The effectiveness of
those programs was reported to be highest for foresters and loggers and the second highest for
landowners (Attachment 3-4, Tables 4 - 6). At least 73 percent of the respondents used technical
assistance as a strategy to target each group (Attachment 3-4, Table 3). That approach was most
effective with landowners and the second most effective with foresters and loggers (Attachment
3-4, Tables 4 - 6). While cost-share payments to landowners was the only other strategy that was
frequently cited as being used, there was negligible use of grants, loans, premiums paid for
products, or preferential access to contracts for any group (Attachment 3-4, Table 3). Cost-share
payments were reported to have a medium level of effectiveness for landowners (Attachment 3-4,
Table 4).

When asked to rate whether the benefits of the various strategies are worth the
investment, educational programming and technical assistance were again the most highly rated
(Attachment 3-4, Tables 7 - 9). While educational programming was rated as being the strategy
that was most worth the investment for foresters and loggers, technical assistance was rated
dightly higher than educational programming for landowners. Cost-share payments were rated as
providing amid-level of benefits as compared to costs for landowners.

Cdifornia, New Y ork, and Vermont reported discontinuing one or more strategies to
encourage compliance with timber harvesting guidelines within the last 5 years (Attachment 3-4,
Question 12). Information about those discontinued programs is noted below.

California— The state's cost-share program for landowners spent $30 million total
between 1986 and 1994. The program was canceled in 1995 during economic hard times
but restarted in 1999 at a funding level of approximately $2 million per year. Current
benefit-cost ratios for the program are perceived to be very high. However, other
strategies (i.e., tax credits and tax deductions) are even more favorable economically.
Politically though, the current program is acceptable.
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New York and Vermont — Termination of the federally funded Stewardship Incentives
Program (SIP) which was targeted to nonindustria private landowners has limited their
ability to provide technical assistance and cost-sharing and to get best management
practices properly applied on-the-ground. SIP funding was eliminated 2 years ago. The
benefits of SIP exceeded the investments. [ The authors note that termination of this
program had a similar effect in all states.]

Case Studies of I ncentive Programs

Information from the various case study states is summarized below. While each state was
asked all of the questions, they were not able to respond to all questions because of the range of
respondent programs.

California

The Cdlifornia Forest Improvement Program encourages private and public investment in,
and improved management of, Californiaforest lands and resources. Thisfocusis to ensure
adequate high quality timber supplies, related employment and other economic benefits, and the
protection, maintenance, and enhancement of a productive and stable forest resource system for
the benefit of present and future generations. The program is administered through the California
Department of Forestry and Fire Protection (CDF).

The program scope includes the improvement of all forest resources, including fish and
wildlife habitat, soil, and water quality. It provides technical assistance to private forest
landowners, forest operators, wood processors, and public agencies. Approximately $2.5 million
in funds is available as cost-share assistance to private forest landowners, Resource Conservation
Didtricts, and non-profit watershed groups. An additional $530,000 goes to cover salaries and
administration of the program through the CDF.

Forest landowners can be reimbursed up to 75 percent of their expenses for preparation of
amanagement plan, site preparation, tree purchase and planting, timber stand improvement, fish
and wildlife habitat improvement, and land conservation practices. The property must contain 20
to 5,000 acres having or be capable of supporting at least 10 percent tree cover and the zoning
must alow forest resource management. The 20-acre limit does not apply to erosion control or
fish and wildlife habitat improvement projects. Ninety percent cost-share rates are provided for
lands damaged by wildfire, insects, disease, wind, floods, landdides or earthquakes in the last 10
years. The minimum project size for tree planting or thin/release work is five acres. Any work
required under California s Forest Practice Act is not eligible for funding through the program.
Planting or thinning of trees for use as Christmas trees, greenery or firewood is not eligible. A
Registered Professional Forester must conduct project supervision. Information about the
program is available on the Internet at http://www.fire.cagov/improvement_program.html.



The aspects of the program that work well were determined when a study was contracted
to determine how landowners learn about how to manage their property. It was determined there
are four stages of learning, “I don’'t know that | don’t know”, “I know that | don’t know”, “I
know that | know”, and “I can just do it.” Asaresult the CDF attempt to gear their programs and
activities to these four levels of landowner learning. Their ultimate goal is to not do the work for
them but to teach landowners how to be good stewards of the land and continue improving their
land without CDF involvement.

Florida

A "Master Logger" Program is required for any logger who wishes to buy timber on state
lands. This program includes logger safety issues, as well as a best management practices (BMP)
training course. Costs are incurred by the loggers when taking the course. Annual re-certification
isrequired. Some Florida forest industries are requiring that the wood products they purchase
come from a"Master Logger".

Inspections are conducted every 2 years in the form of arandom survey of harvest sites.
Landowners are contacted and an evaluation of harvest activities on their property takes place.
The most recent survey was completed in 1999 and showed 96 percent compliance.

I ndiana

Logging operations are eligible to apply for cost-share dollars through the Indiana
Department of Natural Resources Division of Forestry that will help defray the expense of best
management practices (BMP) installations on harvest sites, depending on the location and timing
of the harvest. Limitations are based on specific grant parameters and available dollars. The
available cost-share on each harvest operation is 75 percent of the actual cost of implementing the
BMPs on the operation, not to exceed $650.00. Eligible cost-share expenses include:

Person hours (planning, layout, construction)
Equipment hours

Supplies (mulch seed, stone, culverts, etc.)
Equipment rental (timber bridge).

PwWdD PR

The program is funded through 1) the Indiana Department of Environmental Management
using Clean Water Act Section 319 funds through the US Environmental Protection Agency
(targeted to high priority watersheds) and 2) the Great Lakes Commission (targeted to 13
counties in the northern part of the state). It involves alogger initially contacting the Improved
Harvesting Practices Forester (IHP Forester), who works for the Indiana Department of Natural
Resources Division of Forestry, to schedules an on-site pre-harvest planning meeting. During that
meeting, they walkover the site and look at topographic maps to determine the best location for
infrastructure (e.g., forest roads, skid trails, landings) as well as stream crossings. The IHP
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Forester makes recommendations about the location and number of water diversions as well as
other practices to mitigate impacts to water quality.

Immediately prior to beginning the harvest, the logger is required to notify the IHP
Forester again who will visit the site during the actual harvest operation as well as during sale
closure. During closure, the IHP forester uses Indiana’ s implementation monitoring sheet to rate
each practice as well asits effectiveness. During that evaluation, the IHP Forester is able to
provide alot of one-on-one education about each practice which facilitates improving practicesin
the long-run. The logger then submits an invoice showing what was done on the site, the amount
of time required, and costs. The IHP Forester then makes a determination about the level of cost-
share payment to be given to the logger.

Indiana has waived the need to receive a stream crossing permit those instances where a
logger properly uses atemporary bridge to accomplish the crossing. That has resulted in an
increased use of bridges on crossings.

Kansas

Kansas has state and federally funded cost-share programs for landowners. The Kansas
State Conservation Committee funds the state program. Funding is designated for wetland and
riparian area recovery and management. The federal programs are the Conservation Reserve
Program (CRP) and the Wetlands Reserve Program (WRP), both funded by the Natural
Resources Conservation Service (NRCS). The Technical Service Agency of the Kansas State
Division of Forestry provides assistance to landowners implementing riparian and wetland
management practices.

Landowners who take part in these programs are supervised by the Technical Service
Agency aong with a member of the NRCS and/or the CRP if part of the funding comes from a
federal program. Inspections of the management plan are required to determine best management
practice compliance.

The cost-effectiveness of these programsis rated high with regards to water quality and
the establishment of permanent vegetation in riparian areas. An increase in program interest will
increase the cost-effectiveness. A recently passed state law awards landowners atax break if they
meet or exceed the minimum riparian management zone width of 150 feet. According to the
program, land that would otherwise be designated as “cropland” (which isin the highest tax
bracket) is treated as “wasteland” (which isin the lowest tax bracket) for tax purposes. The
effectiveness of this program has not yet been determined.

New York

Premiums are offered to loggers for their delivered products if they have completed a
Sustainable Forestry Initiative (SFI) course in logging safety and best management practices
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(BMP) training. The program is funded in part by the New Y ork State Forest Products
Association and in part from a grant from the Forest Service. Annual costs are approximately
$10,000 — $15,000. Close to 1200 loggers have gone through the course and nearly 400 have
been certified to receive the premiums.

Virginia

The Virginia Agricultural Best Management Practices Tax Credit Program provides an
incentive to landowners voluntarily install agricultural best management practices (BMPS) in
accordance with an approved conservation plan. The purpose of the program is to reduce the
amount of nonpoint source (NPS) pollution entering the state's streams, rivers and estuaries. The
program is administered through the Soil and Water Conservation Districts (SWCDs).

Any individua or corporation engaged in agricultural production for market who hasin
place a soil conservation plan approved by the local SWCD is allowed a credit against the tax
imposed by Sec. 58.1-320 of an amount equaling twenty-five percent of the first $70,000
expended for agricultural best management practices by the individual. "Agricultural best
management practice”" means a practice approved by the Virginia Soil and Water Conservation
Board which will provide a significant improvement to water quality in the state's streams and
rivers and the Chesapeake Bay, and is consistent with other state and federal programs that
address agricultural, nonpoint-source-pollution management. It includes forestry practices.

The program’ stax credit is alowed only for expenditures made by the taxpayer from
funds of his’her own sources. The amount of such credit cannot exceed $17,500 or the total
amount of the tax imposed by this chapter, whichever isless, in the year the project was
completed, as certified by the Board. If the amount of the credit exceeds the taxpayer's liability for
the taxable year, the excess may be carried over for credit against income taxes in the next five
taxable years until the total amount of the tax credit has been taken.

Washington

On July 3, 2000 Washington initiated the Small Forest Landowner Forestry Riparian
Easement Program (Chapter 222-21 WAC) to provide monies for up to 50 years to an individual,
partnership, or any non-governmental corporate or other legal entity that complies with the state’s
riparian management guidelines. The purpose of the program isto allow the state to acquire
easements from those forest landowners along riparian and other areas of value to the state for the
protection of aguatic resources. The compensation offered to the small landowner is 50 percent of
the fair market value of the qualifying timber that is lost by the landowner from the regulatory
requirement to provide leave trees. Program funds are appropriated by the legidature.

To participate in the program, alandowner must first complete an application. It isonly
after completion of harvest operations that the actual "set-up" of the easement can take place.
Someone from the Small Forest Landowner Office within the Washington Department of Natural
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Resources will then make routine inspections to the property over the next 50 years to ensure that
the landowner is complying with the state's riparian area guidelines. It is at that time the easement
valueis assigned for the next 50 years.

Asthisis new program, very few landowners have inquired about it. Employees were
recently hired to run the program so it will become better defined soon. However, there is much
optimism as to the future effectiveness of this program.

Summary and Conclusions

All but one of the 51 responding states and provinces have devel oped timber harvesting
guidelines. Voluntary approaches to implementation are used by dightly more than half of the
respondents. State and provincia organizations are more likely to implement their guidelines
through voluntary approaches. Federal, local units of government, private industry, nonindustrial
private, and tribal entities more frequently use regulatory mechanisms.

Guidelines that address water quality related issues (i.e., riparian management, water
quality, and wetlands) are the most common and tend to be implemented using regulatory
approaches. Soil productivity, wildlife management, visua quality, and cultural resources are less
frequently addressed and are generally implemented using voluntary approaches.

Technical assistance and educationa programming are used most frequently and have the
highest reported effectiveness in encouraging landowners, foresters, and loggers to apply timber
harvesting guidelines. Both of those methods also provide the highest level of benefits for the
level of investment. It is, perhaps, not surprising that respondents would report that technical
assistance and educational programming are effective and provide high levels of benefits given
that there appear to be few other programs which are being applied.

Cost-share payments are the only other incentive option that receives even a moderate
level of use. The forest products industry and government are both funding cost-share programs
with industry programs largely targeted to loggers and governmental programs targeted to private
landowners. The industry may have limited ability to fund such cost share-programs as they need
to compete within worldwide markets where similar incentives are generally not offered
elsewhere.

The case studies of individua states suggest that tax incentives and cost-share programs
are anew and emerging tool for encouraging application of forest management guidelines. Those
programs provide financia incentives to landowners to compensate them for benefits from
guideline application that largely accrue to society (e.g., clean water, visual quality, protection of
cultural resources). Cost-share programs could also compensate loggers for applying specific
guidelines that provide no direct benefit to the logging business owner (e.g., installation of water
diversions, selection harvesting in ariparian management zone). As guidelines largely provide
societal benefits, public funding of tax incentives and cost-share programs may be appropriate.
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Attachment 3-1: Survey Cover Letter

Office (612) 624-3788
E-mail: cblinn@forestry.umn.edu
February 11, 2000
Name
Address
City, State Zip

Dear Person’s name:

We are conducting a study to assess the financial effects associated with implementing Minnesota' s recently
updated timber harvesting guiddlines. As a part of the study, we are collecting and summarizing information
about how states and provinces encourage the voluntary use of timber harvesting practices (i.e., Best
Management Practices, guiddines, and regulations). A second part of our study involves summarizing some
of the key information about the various riparian management zone (RMZ), streamside management zone
(SM2), and shade strip guidelines for streams, |akes, wetlands, and other water bodies.

The enclosed survey will help usidentify and assess the various methods states and provinces use to
encourage voluntary compliance with their timber harvesting guidelines. We are aso interested in learning
about the incentives that are used by states and provinces to encourage compliance with regulatory and
voluntary programs. Please forward a copy of this survey to anyone that might provide input to our study.
Please return the completed survey by March 3. All responses will be kept confidential. A self-addressed
envelope is enclosed to facilitate the return of your completed survey.

To facilitate our summarizing the RMZ, SMZ, and shade strip guidelines, we would appreciate receiving a
copy of your current Best Management Practices or timber harvesting guidebook.

We appreciate your participation in this survey. We will be happy to provide a copy of the executive
summary of our final report if requested. If you have any questions about the survey, please contact us at
612-624-1224 (Marsha Mlinar) or 612-624-3788 (Charlie Blinn).

Sincerely,
Marsha Mlinar Charlie Blinn
Graduate Research Professor and Extension Specialist
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Attachment 3-2: Survey Respondent | nformation

Name:

Position Title:

Primary job responsibility:

Extent of your jurisdictional area (e.g., statewide, provincial):

Organization name:

Mailing address:

Telephone number:
FAX number:
E-mail address:
Date:
Would you like an executive summary of the results of this study? NO YES
Please return completed survey by March 3, 2000 to:
Marsha Mlinar
Department of Forest Resources — Box 35
University of Minnesota

1530 Cleveland Avenue North
St. Paul, MN 55108
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Assessment of M ethods used to Encourage Voluntary Compliance

with Timber Harvesting Practices

For each question below, please consider the state or province in which you work when answering the
guestion. Please use additional space if needed.

1 Does your state or province have timber harvesting guidelines? (Please check the most appropriate
response.)

U No (Please proceed to Question 13)

U Y es (Please proceed to Question 2)

2. In general, please characterize your state’ s or province' stimber harvesting guiddlines. Are they
generaly voluntary or regulatory? (Please check the most appropriate response.)

U Voluntary (i.e., avoluntary set of practices)

U Regulatory (i.e., the state or province has rules or regulations which govern the application of timber

harvesting practices)

3. In general, how are your state’ s or province' stimber harvesting guidelines applied on the ownerships
noted below. For each landowner group, indicate whether it generally applies the guidelines
voluntarily (V), through regulations (R), not at all (NA), or if you don’'t know (DK). (Please circle the
most appropriate response for each landowner group).

Landowner group Voluntary Regulatory Not applied Don’'t know

Federal land management agency V R NA DK

State or provincial \ R NA DK

Local (e.g., county) \ R NA DK

Private industry \ R NA DK

Nonindustrial private landowners V R NA DK

Tribal Y, R NA DK

Other (please specify) \ R NA DK
\Y, R NA DK
Y, R NA DK
\Y, R NA DK
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4, In general, what are the topical areas, issues, or programs that are addressed through your state’ s or

province' stimber harvesting guidelines? For each topical area, note whether it is generally applied
voluntary (V), through regulations (R), or if it does not apply (NA). (Please circle the most

appropriate response for each topical area, issue, or program.)

Topical area, issue, or program

Water quality

Wetlands

Visual quality (aesthetics)

Riparian management zones, streamside management zones

Cultural resources (e.g., archaeological sites, cemeteries) \%
Soil productivity \%
Wildlife habitat, wildlife management

Other (please specify) \%

Voluntary (V),

Regulatory (R), or

Not Applicable (NA)

<K<KV

R
R
R
R
NA
NA
R
NA
R
R

NA
NA
NA
NA

NA

NA
NA
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For those topical areas, issues, or programsidentified in Question 4, what strategies are used to

encourage compliance or implementation by landowners, foresters, and loggers? As each strategy
may or may not be targeted to all landowners, foresters, or loggers (e.g., landowners who own more
than some minimum number of acres or hectares; landowners, foresters, or loggers who belong to a
particular organization; landowners who have a management plan), please note any criteriathat will
help us better understand the focus of each strategy. Use additional paper as needed or provide other
documentation. (For each strategy, please check all target audiences that apply.)

----- Target audience - - - - -

Strategy used to encourage compliance Landowners Foresters Loggers
Cost-share payments Yes No Yes | No Yes No
Technical assistance Yes | No Yes | No Yes | No
Grants Yes No Yes | No Yes No
Loans Yes No Yes | No Yes No
Educationa programming Yes | No Yes | No Yes | No
Premium prices paid for products Yes | No Yes | No Yes | No
Preferential accessto contracts Yes | No Yes | No Yes | No
Other (please specify) Yes | No Yes | No Yes | No

Yes No Yes | No Yes No

Yes No Yes | No Yes No

Yes No Yes | No Yes No
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0. For those strategies which aretargeted to landowner s, how would you rate the effectiveness of
each strategy identified in Question 5 for increasing compliance with your timber harvesting
guidelines? (NA = Not applicable, 1 = Low effectiveness, 4 = High effectiveness)

Effectiveness

Strategy used to increase compliance NA Low High
Cost-share payments NA 1 2 3 4
Technical assistance NA 1 2 3 4
Grants NA 1 2 3 4
Loans NA 1 2 3 4
Educationa programming NA 1 2 3 4
Premium prices paid for products NA 1 2 3 4
Preferential access to contracts NA 1 2 3 4
Other (please specify) NA 1 2 3 4

NA 1 2 3 4

NA 1 2 3 4

NA 1 2 3 4
7. For those strategies which are targeted to forester s, how would you rate the effectiveness of each

strategy identified in Question 5 for increasing compliance with your timber harvesting guidelines?
(NA = Not applicable, 1 = Low effectiveness, 4 = High effectiveness)

Effectiveness

Strategy used to increase compliance NA Low High
Cost-share payments NA 1 2 3 4
Technical assistance NA 1 2 3 4
Grants NA 1 2 3 4
Loans NA 1 2 3 4
Educationa programming NA 1 2 3 4
Premium prices paid for products NA 1 2 3 4
Preferential accessto contracts NA 1 2 3 4
Other (please specify) NA 1 2 3 4

NA 1 2 3 4

NA 1 2 3 4

NA 1 2 3 4




8. For those strategies which are targeted to loggers, how would you rate the overal effectiveness

of each strategy identified in Question 5 for increasing compliance with your timber harvesting
guidelines? (NA = Not applicable, 1 = Low effectiveness, 4 = High effectiveness)

Effectiveness

Strategy used to increase compliance NA Low High
Cost-share payments NA 1 2 3 4
Technical assistance NA 1 2 3 4
Grants NA 1 2 3 4
Loans NA 1 2 3 4
Educationa programming NA 1 2 3 4
Premium prices paid for products NA 1 2 3 4
Preferential accessto contracts NA 1 2 3 4
Other (please specify) NA 1 2 3 4

NA 1 2 3 4

NA 1 2 3 4

NA 1 2 3 4
9. Considering the level of investment made in each strategy identified in Question 5 for increasing

compliance among landowner s, please rate whether the benefits are worth the investment. (NA =

Not applicable, 1 = Low effectiveness where the level of investment greatly exceeds the payoffs, 4 =
High effectiveness where the leved of payoffs greatly exceeds the investment)

Strategy used to increase compliance

Cost-share payments

Technical assistance

Grants

Loans

Educationa programming

Premium prices paid for products NA
Preferential accessto contracts

Other (please specify)

NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

Investment

exceeds
benefits

PRPRPPRPRPRURPRPRPRPRPR

NNNNNWNNNDNDDN

WWwWwwwapWwwwwow

Benefits
exceed

investment

DM

DM
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10. Considering the level of investment made in each strategy identified in Question 5 for increasing

compliance among for ester s, please rate whether the benefits are worth the investment. (NA = Not
applicable, 1 = Low effectiveness where the level of investment greatly exceeds the payoffs, 4 = High

effectiveness where the level of payoffs greatly exceeds the investment)

Strateqy used to increase compliance

Cost-share payments
Technical assistance
Grants

Loans

Educationa programming

Premium prices paid for products NA
Preferential accessto contracts

Other (please specify)

11. Considering the level of investment made in each strategy identified in Question 5 for increasing

Investment

exceeds
benefits

PRRPRPRPPRPURPRPRPRPR

NNNNNWNNNDNDDN

WWWwwwapWwwwwow

Benefits
exceed

investment

AN

DM DM

compliance among logger s, please rate whether the payoff isworth the investment. (NA = Not
applicable, 1 = Low effectiveness where the level of investment greatly exceeds the payoffs, 4 = High

effectiveness where the level of payoffs greatly exceeds the investment)

Strategy used to increase compliance

Cost-share payments

Technical assistance

Grants

Loans

Educationa programming

Premium prices paid for products NA
Preferential accessto contracts

Other (please specify)

NA
NA
NA
NA
NA
NA

NA
NA
NA

Investment

exceeds
benefits

PRPRPORPPRPRRPPR

NNNWNDNNDNDDN

WwWwppWwwwww

Benefits
exceed

investment

AN

A D
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12. Arethere any strategies that were discontinued within the last five years, which were previously used
to encourage compliance or implementation of timber harvesting guidelines by landowners, foresters,
or loggers within your state or province? If so, please A) briefly describe each program, B) indicate
when and why it was terminated, and C) describe whether the benefits from the program were worth
theinvestment.

U No (Please go to Question 13)

U Y es (Please provide the requested information about each program)

13. Isthere anything else that you would like us to know about the voluntary application of timber
harvesting guidelines within your state or province?

Thank you for your time and cooperation. Please return your completed survey as soon as possiblein the
enclosed return envel ope to the address noted below, or viaemail. Also, please send under separate cover a
copy of your current Best Management Practices or timber harvesting guidebook.
Marsha Mlinar
Department of Forest Resources — Box 35
University of Minnesota
1530 Cleveland Avenue North
St. Paul, MN 55108
Email: mlin0002@tc.umn.edu
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Attachment 3-3: Follow-up Post Card

February 18, 2000

Dear Forest Manager:

Recently we mailed you a survey regarding how your states, provinces, and other large
management organizations encourage the voluntary use of certain forest management practices.
We are very interested in hearing about your experiences and opinions with respect to these
iSsues.

If you have aready returned the survey, thank you. If not, we would like to encourage you to do so by March
3, 2000.

Thank you for your time.

Marsha Mlinar, Graduate Research Assistant
Charles R. Blinn, Professor and Extension Specialist
University of Minnesota, Department of Forest Resources
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Attachment 3-4: Summaries of each Survey Question

Question 1. Does your state or province have timber harvesting guidelines? (Please check the most
appropriate response.)

Number of respondents: 51
Yes: 98 percent
No: 2 percent

Additional comments: Georgia has both voluntary and regulatory guiddines. Where turbidity or water
temperature standards have been violated because best management practices (BM Ps) were not followed,
thereisaviolation of state law. State law in Georgia has determined certain sensitive siteswhere BMPs are
mandatory (river corridors, mountaintops, water supply watersheds). Hawaii’ s guidelines are voluntary on
private lands, regulatory on state lands. Montana' s Streamside Management Zone' s are both regulatory and
voluntary. Rhode Idand has voluntary guidelines, but when harvesting in wetlands or their buffers, regulatory
guidelines come into place. Virginiaindicated voluntary guiddines, but has alaw that restricts sediment
deposition to streams resulting from harvesting activities ("Bad Actor Law"). Nova Scotid s guidelines are
generaly voluntary, but provincia lands have mandatory guidelines by policy and not by regulation.

Question 2. In general, please characterize your stat€' s or province' s timber harvesting guidelines. Are they
generally voluntary or regulatory? (Please check the most appropriate response.)

Number of respondents: 51
Both: 6 percent
Voluntary: 52 percent
Regulatory: 42 per cent

Georgia— Their program is regulatory where turbidity or water temperature standards have been violated
because best management practices (BMPs) were not followed, is aviolation of state law. State law has
determined certain sensitive sites where BMPs are mandatory (river corridors, mountain tops, water supply
watersheds).
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Question 3. In general, how are your state’ s or province' s timber harvesting guidelines applied on the ownerships
noted below. For each landowner group, indicate whether it generally applies the guidelines voluntarily (V),
through regulations (R), not at all (NA), or if you don’'t know (DK). (Please circle the most appropriate
response for each landowner group.)

Table 1. Application method for timber harvesting guidelines by variouslandowner groups within
states and provinces.

Number of Responserate (per cent)

Landowner group respondents | Voluntary | Regulatory | Not Applied Don't Know
Federal land
management” 51 31 37 22 10
State/provincial® 51 57 41 2 0
Local (e.g., county) ® 51 39 45 16 0
Privateindustry” 51 41 51 6 2
Nonindustrial private

51 35 59 6 0
Tribal® 51 10 40 40 10
Other (specify) ° 2 33 0 67 0

'Alaska — Alaska's federal owners must meet or exceed state standards but are subject to state standard only through
Coastal Zone requirements.

Georgia— Through NEPA, the US Forest Service is required to meet or exceed state best management practices
(BMPs).

Oregon —Must meet or exceed state BMPs.

Quebec — The federal government applies their own laws and regulations on federa land in each province.

’Georgia— The state is required to follow Georgia Environmental Policy Act mandates.

Minnesota — Regarding state ownership: guidelines adopted as policy on DNR administered lands (but till voluntary in
law).

New Y ork —Regulatory guidelines applied via contract provisions on State Forest timber sales.

Nova Scotia — These lands are mandatory by policy, not regulation.

3Georgia—Many local governments require permits and implementation of BMPsin river corridors, mountaintops, and
water supply watersheds.

New York — Some localities have local timber harvesting regulations which vary widely. Some include certain BMPs.
Quebec — In municipalities and county regional municipalities, regulations are not applied at large.

*New Y ork — Some localities have local timber harvesting regulations which vary widely. Some include certain BMPs.
Quebec — Appliesto forest industries operating on public lands.

®Alaska — Native Corporations must meet the standards of the Forest Resources and Practices Act, but Native
allotments to individuals are federal trust land and not directly subject to the act.

Quebec — Native Nations.

®Alaska — State Trust Land.

California— All non-federal commercial timber lands. Large areas of wetlands, riparian zones, and oak woodlands have
tree crops, but are not commercial timber lands, so no regulations apply.

Minnesota — Regarding state ownership, the guidelines were adopted as policy on Department of Natural Resource
administered lands (but still voluntary in law).
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Question 4. In general, what are the topical areas, issues, or programs that are addressed through your state's
or province' stimber harvesting guidelines? For each topical area, note whether it is generally applied
voluntary (V), through regulations (R), or if it does not apply (NA). (Please circle the most appropriate
response for each topical area, issue, or program.)

Table 2. Topical areas, issues, or programs addressed through state or provincial timber harvesting
guidelines.

Number of Responserate (percent)
Topical area respondents | Voluntary Regulatory Not Applied Don't Know
Water quality’ 51 45 51 4 0
Wetlands® 51 41 49 10 0
Visual quality® 51 49 16 33 2
Riparian
management® 51 55 43 2 0
Cultural resources
4 51 39 26 33 2
Sail productivity 51 57 16 25 2
Wildlife
management® 51 47 24 29 0
Other ° 11 18 73 0 9

1T ennessee — The state has voluntary best management practices (BMPs). The Forestry Division provides technical
assistance to help loggers/foresters/landowners correctly apply BMPs. If pollution occurs from harvesting operations,
the Tennessee Department of Conservation has regulatory authority to enforce Tennessee’ s water quality laws. The
Forestry Division and the Tennessee Department of Environment and Conservation have Memorandums of
Understanding (MOUSs) to outline cooperative effortsin addressing water quality problems relative to silvicultural
activities.

“California— Wetlandsin commercial timber lands are regulated.

Minnesota — Wetlands and cultural resources — some aspects required by law.

3Alaska — Varies by landowner.

Geor gia— Some counties do not mandate uncut buffers adjacent to property lines and streams.

*Missouri — Cultural resources are under outside authority.

Oregon — Applied through another agency’ s authority.

®Alaska — Varies by landowner.

Quebec — Aquatic birds, bird colonies living on cliff, heron colonies, bird colonies living on idands, fish habitat,
specific mammals (like Caribou and Deer), muskrat and bear.

®California — Coastal Zone has extra set of regulations; Scenic highways and any park have special regulations; Wild,
Scenic, and Recreationa Rivers have specia regulations; fire hazard and fire protection are very important issues and
are regulated.

Georgia— Mountain tops; water supply reservoirs/watersheds.

Manitoba — General cutting practices; cut block design; buffers and buffer management; roads, trails and landings;
watercourse crossings, drainage; debris disposal; campsites, waste disposal, fuel storage; forest fire protection.
Montana — Both streamside management zone (SMZ) law and BM Ps address soil and water quality. SMZ law is
regulatory and BMPs are voluntary.

New Hampshire — High elevation forests; old-growth forests; rare plants and natural communities.

North Dakota — Grazing.

Northwest Territories— Tourism values; recreation resources and protected aress.

Nova Scotia — Soil losses due to site disturbance.
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Oregon — Treatment of dash; air quality; chemical use; high hazard landdlide sites; road construction and maintenance.
Quebec — Fragile ecosystem and ecologicd site.
South Dakota — Liability insurance; dash disposal.

Question 5. For those topical areas, issues, or programs identified in Question 4, what strategies are used to
encourage compliance or implementation by landowners, foresters, and loggers? As each strategy may or may
not be targeted to all landowners, foresters, or loggers (e.g., landowners who own more than some minimum
number of acres or hectares; landowners, foresters, or loggers who belong to a particular organization;
landowners who have a management plan), please note any criteriathat will help us better understand the
focus of each strategy. Use additional paper as needed or provide other documentation. (For each strategy,
please check all target audiences that apply.)

Table 3. Strategies used to encour age compliance or implementation of timber harvesting guidelines
by various groups within states and provinces.

Responserate by group (percent)

Number of Landowners Foresters Loggers
Strategy respondents | Yes No Yes No Yes No
Cost-shar e payments" 51 55 45 2 98 6 94
Technical assistance 2 51 92 8 73 27 76 24
Grants’ 51 18 82 4 96 14 86
L oans 51 2 98 0 100 0 100
Educational programming® 51 92 8 92 8 94 6
Premium pricespaid for
products 50 4 96 6 94 12 88
Preferential accessto
contracts’® 51 4 96 6 94 18 82
Other (specify) ° 6 60 40 70 30 80 20

!California— Cost-share programs are for reforestation, timber stand improvement, prescribed fire, soil conservation,
wildlife, fisheries, and road improvements only.

Minnesota — The cost-share monies for landowners are for reforestation and timber stand improvement. It requires a
Forest Stewardship Plan prepared by a certified plan writer which provides an opportunity to inform landowners of the
guidelines, but — no cost-sharing to implement guideline practices (e.g., aesthetics, water quality protection, etc.), only
for forest management activities such as tree planting or timber stand improvement.

North Dakota — 60/40 payment to landowners.

Nova Scotia — Cost-share payments for silviculture required: commitment to guidelines.

Tennessee — The cost-share monies are very limited and for practical purposes do not substantially address BMP
implementation.

*North Dakota — For all partiesinvolved — technical assistance with management plans.

3North Dakota — For foresters: grants for short-term contracts. Small Business Administration grants to loggers.
“*North Dakota — For all partiesinvolved —workshops.

°Oklahoma — Major timber companies are requiring that company and contract loggers attend best management
practices (BMP) training and comply with BMP guidelines. In some cases, contract and price preference are given to
those most in compliance. Thistrend is growing and is strongly encouraged, though not a part of the state’s BMPs.
®Maine - Preferential accessto contract for landowners, foresters and loggers, varies with company policies-not a state
mechanism (i.e., company purchasing wood requires training/certification of loggers).
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Oklahoma —Major timber companies are requiring that company and contract loggers attend BMP training and comply
with BMP guidelines. In some cases, contract and price preference are given to those most in compliance. Thistrend is
growing and is strongly encouraged, though not a part of the state’s BMPs.
South Dakota — The state maintains aregister of professional foresters. All referrals for professional forestry assistance
are made from this register. Professionals listed on the register release information regarding forest management
incentives and opportunities. Qualifications are aB.S. in forestry or 4 years experience writing forest management plans.
For specific programs, loggers are required to provide proof of liability insurance to be included on the state' s reference
list.
Tennessee — Some forest industries are requiring logger training before they buy wood.
"California—

A. Awards and recognition events: for landowners and foresters.

B. Forest Products Marketing Commission: for landowners.

C. Professional associations for each group: meetings and workshops.

D. University Co-op extension: for all parties.

E. State University workshops: for all parties.
Georgia— American Forest and Paper Association’s (AF& PA's) Sustainable Forestry Initiative master timber
harvesters list provided to landowners.
Manitoba — Timber inspections for loggers; Operational meetings, annual operating plan reviews, and regular
discussions (casud) for foresters.
New M exico — Law enforcement.
North Carolina— Preferential accessto some millsfor loggers.
Nova Scotia — Requirement by contract, license, lease agreement on Crown Land for loggers.



Question 6. For those strategies which are targeted to landowner s, how would you rate the effectiveness

of each strategy identified in Question 5 for increasing compliance with your timber harvesting guiddlines? (0

= Not applicable, 1 = Low effectiveness, 4 = High effectiveness)

Table 4. Effectiveness of various strategies used to increase landowner compliance with timber
harvesting guiddlines within states and provinces.

Responseratefor each level of

Average effectiveness (per cent)
Number of effectiveness | Level | Level | Level | Level | Leve

Strategy respondents rating 4 3 2 1 0
Cost-shar e payments’ 50 1.80 18 28 10 4 40
Technical assistance 51 2.80 27 53 4 4 12
Grants 51 0.54 4 8 6 2 80
L oans 51 0.04 0 0 0 4 96
Educational programming 51 2.50 12 53 21 2 12
Premium pricespaid for

products 51 0.20 2 2 2 2 92
Preferential accessto

contracts 51 0.10 0 2 2 0 96
Other (specify) 2 2 3.50 66 17 17 0 0

K entucky — Ranked it at an effectiveness of 2, because there is not enough money in the program.
New York —When SIP (Federal Stewardship Incentive Program) existed thiswas very effective, currently “Not

Applicable’.

Washington — New, not sure how effective it will be.

2New M exico — Law enforcement.
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Question 7. For those strategies which are targeted to foresters, how would you rate the effectiveness of each
strategy identified in Question 5 for increasing compliance with your timber harvesting guidelines? (0 = Not applicable,
1= Low effectiveness, 4 = High effectiveness)

Table 5. Effectiveness of various strategies used to increase forester compliance with timber
harvesting guiddlines within states and provinces.

Responseratefor each level of
Average effectiveness (per cent)

Number of | effectiveness | Level | Level | Level | Level | Leve
Strategy respondents rating 4 3 2 1 0
Cost-shar e payments 51 0.18 2 2 2 0 94
Technical assistance 51 2.24 22 35 16 0 27
Grants 51 0.20 2 4 0 0 94
L oans 51 0 0 0 0 0 100
Educational programming 51 2.73 23 53 10 0 14
Premium pricespaid for
products 51 0.12 0 4 0 0 96
Preferential accessto
contracts 51 0.18 0 6 0 0 94
Other (specify)* 4 3.09 46 18 36 0 0

note: Washington — Does not separate foresters as a distinct group. Their relationship with landowners as
employees or consultants directs all programs toward the landowner.

'California—
A. Awards and recognition events: for landowners and foresters.
B. Forest Products Marketing Commission: for landowners.
C. Professional associations for each group: meetings and workshops.
D. University Co-op extension: for all parties.
E. State University workshops: for all parties.
Georgia— Georgia Board of Registration for Foresters requires best management practices (BMPs).
Manitoba — 4-Casua discussions; 3-operational meetings; 2-annual operating plan reviews.
New M exico — Law enforcement.
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Question 8. For those strategies which aretargeted to logger s, how would you rate the overall

effectiveness of each strategy identified in Question 5 for increasing compliance with your timber harvesting
guidelines? (0 = Not applicable, 1 = Low effectiveness, 4 = High effectiveness)

Table 6. Effectiveness of various strategies used to increase logger compliance with timber harvesting
guidelineswithin states and provinces.

Responseratefor each level of

Number of Average effectiveness (per cent)

respondents | effectiveness | Level | Level | Level | Level | Level
Strategy rating 4 3 2 1 0
Cost-shar e payments 51 0.25 2 4 2 2 90
Technical assistance 51 241 21 39 16 6 18
Grants 51 0.39 4 4 6 0 86
L oans 51 0.02 0 0 0 2 98
Educational programming 51 2.61 22 39 27 2 10
Premium pricespaid for
products 51 0.39 6 4 2 0 88
Preferential accessto
contracts 51 0.69 12 6 2 0 80
Other (specify)* 6 3.60 70 20 10 0 0

note: Washington — Does not separate loggers as adistinct group. Their relationship with landowners as

employees or consultants directs all programs toward the landowner.

california—

A. Awards and recognition events: for landowners and foresters.

B. Forest Products Marketing Commission: for landowners.

C. Professional associations for each group: meetings and workshops.

D. University Co-op extension: for all parties.

E. State University workshops: for all parties.
Georgia— Sustainable Forestry Initiative logger complaint list.

Manitoba — Timber inspections.
New Mexico — Law enforcement.

North Carolina — Preferential accessto mills.
Nova Scotia — Contract requirement.

57




Question 9. Considering the level of investment made in each strategy identified in Question 5 for increasing
compliance among landowner s, please rate whether the benefits are worth the investment.

(0= Not applicable, 1 = Low effectiveness where the leve of investment greatly exceeds the payoffs, 4 =
High effectiveness where the leved of payoffs greatly exceeds the investment)

Table 7. Relative level of benefitsfor various strategies used to increase landowner compliance with
timber harvesting guidelines within states and provinces.

Average Responseratefor relative level of benefits
Number of benefit (per cent)
Strategy respondents level
4 3 2 1 0
Cost-shar e payments 50 1.68 16 30 4 6 44
Technical assistance 50 2.88 34 43 4 0 14
Grants 50 0.34 2 6 4 0 88
L oans 50 0.06 0 0 2 2 96
Educational programming 50 2.76 26 43 14 0 12
Premium pricespaid for
products 50 0.16 2 2 0 2 94
Preferential accessto
contracts 50 0.00 0 0 0 0 100
Other (specify)’ 2 3.67 83 0 17 0 0

note: Arkansas— Indicated that it was not possible to measure the relative level of benefits.

'California—
A. Awards and recognition events: for landowners and foresters.
B. Forest Products Marketing Commission: for landowners.
C. Professional associations for each group: meetings and workshops.
D. University Co-op extension: for all parties.
E. State University workshops: for all parties.
New M exico — Law enforcement.
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Question 10. Considering the level of investment made in each strategy identified in Question 5 for
increasing compliance among forester s, please rate whether the benefits are worth the investment. (0 = Not
applicable, 1 = Low effectiveness where the level of investment greatly exceeds the payoffs, 4 = High
effectiveness where the level of payoffs greatly exceeds the investment)

Table 8. Relative level of benefitsfor various strategies used to increase forester compliance with
timber harvesting guidelines within states and provinces.

Average Responseratefor relative level of benefits
Number of benefit (per cent)
Strategy respondents level
4 3 2 1 0
Cost-shar e payments 50 0.06 0 2 0 0 98
Technical assistance 50 2.24 18 44 10 0 28
Grants 50 0.16 2 0 4 0 94
L oans 50 0.00 0 0 0 0 100
Educational programming 50 2.96 34 46 8 0 12
Premium pricespaid for
products 50 0.20 2 2 2 2 92
Preferential accessto
contracts 50 0.16 0 4 2 0 94
Other (specify)* 3 3.00 56 11 22 0 11

note: Arkansas— Indicated that it was not possible to measure the relative level of benefits.

'California—

A. Awards and recognition events: for landowners and foresters.

B. Forest Products Marketing Commission: for landowners.

C. Professional associations for each group: meetings and workshops.

D. University Co-op extension: for all parties.

E. State University workshops: for all parties.
Maine — Casua discussions, operational meetings, and annual operating plan reviews.
New Mexico — Law enforcement.
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Question 11. Considering the level of investment made in each strategy identified in Question 5 for
increasing compliance among logger s, please rate whether the payoff isworth the investment. (0 = Not
applicable, 1 = Low effectiveness where the level of investment greatly exceeds the payoffs, 4 = High
effectiveness where the level of payoffs greatly exceeds the investment)

Table 9. Relative level of benefitsfor various strategies used to increase logger compliance with
timber harvesting guidelines within states and provinces.

Average Responseratefor relative level of benefits
Number of benefit (per cent)
Strategy respondents level
4 3 2 1 0
Cost-shar e payments 50 0.26 4 2 2 0 92
Technical assistance 50 242 22 42 14 0 22
Grants 50 0.18 0 2 6 0 92
L oans 50 0.00 0 0 0 0 100
Educational programming 50 2.88 32 44 14 0 10
Premium pricespaid for
products’ 50 0.48 8 4 2 0 86
Preferential accessto
contracts’® 50 0.68 10 8 2 0 80
Other (specify)® 5 2.00 22 0 56 0 22

note: Arkansas— Indicated that it was not possible to measure the relative level of benefits.

*Michigan — American Forest and Paper Association (AF& PA) members only.
M aine — Benefits exceed investment, but it causes some bad feelings in the logging community.
Manitoba — Timber inspections - as a part of cost-benefit realities and the forest management responsibilities of
License holders, we are exploring "audit" systems to replace periodic timber inspections.
Michigan — AF&PA member companies only.
3California—
A. Awards and recognition events: for landowners and foresters.
B. Forest Products Marketing Commission: for landowners.
C. Professional associations for each group: meetings and workshops.
D. University Co-op extension: for all parties.
E. State University workshops: for all parties.
Georgia— Sustainable Forestry Initiative logger complaint list.
Manitoba — Timber inspections - as aresult of cost-benefit realities and the forest management responsibilities of
License holders, we are exploring "audit" systems to replace periodic timber inspections.
New M exico — Law enforcement.
Nova Scotia — Contract requirement.
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Question 12. Are there any strategies that were discontinued within the last five years which were previously
used to encourage compliance or implementation of timber harvesting guidelines by landowners, foresters, or
loggers within your state or province? If so, please A) briefly describe each program, B) indicate when and
why it was terminated, and C) describe whether the benefits from the program were worth the investment.

Number of Respondents: 51
Yes. 6 percent
No: 94 per cent

California— The state’' s cost-share program spent $30,000,000 total between 1986 and 1994. It was
cancelled in 1995 during economic hard times. It was restarted in 1999, at about $2,000,000 per year.
Current benefit-cost ratios are perceived to be very high, but other strategies, (i.e., tax credits and tax
deductions) are even more favorable economically. Palitically though, the current program is acceptable.

New York — Federa Stewardship Incentive Program (SIP) cost-sharing was eliminated. That program had
been amajor benefit and motivator to encourage BMP use. Benefits definitely exceeded investments.

Vermont — Termination of the Federal cost-share program for Stewardship Incentive Practices
(SIP) has limited their ability to provide technical advice and get proper practices on the ground
during logging. SIP was removed from the federal budget 2 years ago.

Question 13. Isthere anything else that you would like us to know about the voluntary application of timber
harvesting guidelines within your state or province?

Alabama - Aswith many Government programs, money is limited. We could do much more to educate
landowners if we could devote more people to the task. We provide cost-share payments to landowners to
carry out some best management practices (BMPs) needs to be considered.

Arkansas - The effectiveness of implemented BMP guidelines.

California - New rules may become less flexible and more costly. Other agencies (i.e., water quality and
wildlife) are now collaborators and seek major new restrictions. Political climate favors such changes
after sixteen years of little change.

Colorado - For survey purposes it would be helpful to define "timber harvesting guidelines’. I'm not sure
you'll get consistent understanding of what you are asking otherwise. That may be purposeful.

Delawar e - 1. Mandated reduction or elimination of sediment in waters. 2.V oluntary BMP application by
forest product operators.

Florida - Program is semi-regulatory, with enforcement of violations of guidelines asthey relate to water
quality impact only.

Hawaii - Thetimber industry isjust developing at this time and the need for harvesting regul ations will
become more of aneed in the near future.

lowa - Thereisaneed to increase outreach to all audiences. Cost-share funds are good incentives for
landowners.

Manitoba - The forest practices initiative our branch has recently begun includes forest industry
representation on committees with government representatives to develop new guidelines for specific
practices. We are currently working on forest roads, understory protection, pre-harvest surveys, and
delimbing at the stump. Each forest management License holder submits Standard Operating Procedures
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(Practices) for approval with their long-term plans. These are approved by the Province and also guide
forestry operations.

Minnesota - Thereis public expectation that the logging and resource management community will
implement the guidelines as a cost of doing business without reimbursement.

New Jer sey - The guiddines themselves are voluntary, however they do have regulatory foundation
especially concerning waterways, wetlands and erosion control.

New York - Voluntary guiddines are backstopped by water quality and wetlands regulations and permit
requirements. If water quality is damaged (e.g., sedimentation, pollution with chemicals) then there'sa
violation and penalty. Based on performance (water quality) rather than use of BMPs.

Nova Scotia - The Nova Scotia Department of Natural Resourcesisin the process of regulating certain
aspects of the existing voluntary guidelines regarding harvesting (e.g.; establishment of riparian zones,
leaving wildlife clumps, coarse woody debris) on all private land, but it hasn't happened yet (target year:
2000).

Quebec - Timber harvesting guidelines (RNI) have been in operation (by law) since 1996. No
modifications since 1996.

Rhode | dland - Technical assistance appears to work the best in our state. Thisis primarily due to the
part that all logging operations (legdl, that is) are required to notify our Department prior to the start of
their operation. At this point, the serving forester personally meets with each forester or logger in charge
of operation and addresses the specific concerns for that site.

Saskatchewan — Most forest lands are owned and administered by the Provincial government. Private
forests are negligible. Federal forests are mostly National Park lands, where no harvesting occurs.

South Carolina - Our BMPs are voluntary in that my agency has no statutory authority to enforce them.
However, if asilvicultural operation causes an in-stream impact, the South Carolina Department of
Health and Environmental Control can initiate enforcement action. Also, through the Sustainable Forestry
Initiative, forest industry requires our BMP training for their contractors.

Tennessee - The answer to question 8 concerning preferential access to contracts as far asloggers go...it
isavery volatile topic in Tennessee.

Utah - Currently, there is no effective compliance monitoring and evaluative program addressing the
level of application and effectiveness of the state's Forest Water Quality Guidelines for non-point source
pollution. The state isin the initial stage of developing such a program. However, funding and staffing
constraints continue to be an on-going issue for program implementation.

Vermont - Acceptable management practices for water quality are implemented using a team approach
which includes loggers as amember of the team checking reported problems. This involvement of peers
works well to get voluntary compliance.

Virginia - Virginiagenerally has avoluntary BMP program for forestry. Thereisasilvicultural Water
Quality Law, which addresses the deposition of sedimentation to state water from timber harvesting
operations and requires corrective measures. Several localities in the Chesapeake Bay Area have adopted
the Chesapeake Bay Act, which allows an exemption for forestry operations if BMPs are utilized; thisis
alocality (county) issue.

Washington - Our program is regulatory in design, however, to make it more effective we use as many
educational opportunities as possible.

Wisconsin - While complianceislargely voluntary, complianceis required on Department properties,
such as State forests, and lands enrolled in the Managed Forest Law Program since 1995. In addition, all
29 counties enrolled in Wisconsin's County Forest Law program have adopted water quality BMPs. The
majority of Wisconsin’sindustrial forest land is enrolled in the Managed Forest Law Program and the
American Forest and Paper Association's Sustainable Forestry Initiative which requires water quality
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BMP compliance and logger training as a condition of membership. Forestry water quality BMPs are
currently being applied in forest management practices on over 7 million acres of Wisconsin's forest land.
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Objective 4: Summary of Riparian Timber Harvesting Guidelinesin the
United States

Riparian areas are among the most important and diverse parts of a forest ecosystem.
Some of the benefits associated with riparian areas include retaining nutrients and sediment and
maintaining water quality; flood control and regulation of stream flow; ground water recharge;
bank, channel, and shoreline stabilization; maintaining moderate temperatures through shading;
creation of structure through input of fallen trees; input of energy in the form of leaves, twigs,
fruit, and insects; wildlife travel corridors; unique and diverse habitats; recreational and scenic
opportunities; potential locations for cultural resources; and production of forest products.

States developed forest management Best Management Practices (BMPs) in response to
the federal Clean Water Act of 1972. Those BMPs included riparian management zone (RMZ2),
streamside (or special) management zone (SMZ), stream protection zones, and buffer strip
guidelines where management practices are modified to protect water quality adjacent to various
types of water bodies. While those BMPs do address impacts to water quality, they generally did
not consider the broader range of ecological functions associated with ariparian area. As aresult,
some states have revised their guidelines to address those additiona functions and values. The
purpose of thisreport isto summarize the current riparian timber harvesting guidelines within the
uUs.

Methods

To understand the range of riparian guidelines, the cover letter which accompanied the
guideline implementation incentives survey requested a copy of each state’ s forest management
guidelines. A second letter was sent to non-respondents on March 13 which reiterated that
request. Electronic mail messages were sent to non-respondents if they had returned their survey
but not a copy of their guidebook. For several of the states where it wasn't possible to obtain a
copy of their guidebook, information was obtained from a web site maintained by the Southern
Forestry Extension Service (www.usabmp.net). That site contains links to several of the various
state BMP guidebooks. For each state, where relevant information was obtained, it was
summarized to identify the water bodies that are addressed by the guidelines, the minimum width
of the management zone, the minimum amount of timber to leave after timber harvesting, any
additional timber harvesting considerations that are addressed within the guidelines, and other
considerations.

When compiling the summary, every attempt was made to focus the information presented
on the particular water bodies that each state defined as being a part of their RMZ, SMZ, stream
protection zone, or buffer strip guidelines. Where a guidebook contained information about water
bodies that were not included within their management zone definition, those additional water
bodies were excluded from the summary. As an example, Kentucky has separate sections within
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their guidebook for streamside management zones and sinkholes. As sinkholes are not included
within their definition of streamside management zones, the summary presented below for
Kentucky does not include any information about sinkholes.

Results

Guidelines are reported for 48 states in Tables 4-1 and 4-2 and Appendices 1 and 2 (at the
end of this document). The guidelines for California, Oregon, and Washington are presented in
Table 4-2 and Appendices 1 and 2 because the information for those states couldn’t be easily
summarized within Table 4-1. Guidelines for Arizona and Kansas were not available.

As stated in most guidebooks, the focus of their riparian guidelines is on the protection of
water quality. Several states noted consideration of additiona riparian functions and values.
Guidelines for those states generally have a wider management zone, higher residual timber
specifications, and/or other additional guidelines. Also, as some of the guidelines are only
contained within administrative rules, they are both lengthy and tedious to interpret.

Some states have written their guidelines to both specify the recommendation as well as
the associated rationale. The reason for putting both components close together may be to make
sure that readers understand the purpose of each guideline. Some states specify desired future
conditions within the riparian area. Few states have separate guidelines for even- and uneven-age
management or have regionally or landowner-specific guidelines. Many states provide values for
minimum width but note that the actual width should be determined during an on-site evaluation
which considers factors such as size and type of water body, topography, soils, vegetative cover,
and special site conditions.

All states have guidelines which address perennia streams. While most states also have
guidelines for intermittent streams, they are frequently less stringent than the perennial stream
guidelines. Ephemeral streams are rarely addressed within the guidelines. Designated trout
streams are identified separately in some states. Other water bodies which are addressed include
wetlands, lakes, ponds, and seeps.

A 50-foot minimum management zone width from either the edge of the water body or the
ordinary high-water mark was frequently noted. Filter strip widths may be the same, higher, or
lower than the management zone width. Most states increase the width of the management zone
and filter strip with increased dope. Some states also increase zone width with stream width or in
areas where domestic water supplies could be impacted. None of the states increase the width of
the management zone with decreasing stream size. Some states divide the management zone into
two different strips or zones where the one closest to the water’ s edge has additional management
restrictions (e.g., less timber can be removed, less equipment trafficking) as compared to the outer
strip or zone.
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Minimum residual basal area’ values were generally in the range of 50 - 75 ft2 per acre or
50 - 75 percent crown closure?. A few states do not specify a minimum residual basal area,
leaving that determination up to the managing forester to decide on-the-ground. An even
distribution was usually noted where there was a guideline indicating how to distribute residual
timber within the management zone.

Many states specify one or more additional guidelines that are designed to limit operations
within the riparian management zone. While some of those guidelines are found in most
guidebooks (e.g., locate roads, skid trails, landings, and sawmills outside of the management zone
whenever possible; establish fueling and maintenance areas outside of the management zone
whenever possible; minimize stream and wetland crossings; cross streams at a right angle to the
channel; maintain sufficient ground cover to trap sediment; do not move sash into or pile lash
within the management zone; keep slash away from water bodies and other areas where it might
be moved into the water body; prescribed burning, aeria application of herbicides, and mechanica
Site preparation are not allowed), others were found in less than half the cases but more than ten.
While the most frequent guidelines are not included in Table 1, some of the more unique but still
relatively common guidelines are highlighted below. Some of those relatively common guidelines
include:

use directional felling techniques to direct tree falling away from the water body,
avoid felling trees directly into the water body

'Basal areaisthe cross-sectional area of alivetree at 4.5 feet above ground. Basal area
may be measured in square feet per tree or square feet per acre.

“Crown closure identifies the degree to which the forest floor is shaded by tree crowns
when the sun is directly overhead. Complete crown closure occurs when the crowns of trees
touch and effectively block sunlight from reaching the forest floor.
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use a cable skidder or cable yarder to move the tree out of the management zone,
keep all heavy equipment out of the management zone whenever possible,

retain trees that provide bank stabilization or shade directly to the water body,
do not use a stream channel as a skid trail or road, and

promote long-lives tree species appropriate to the site.
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Table 4-1. Summary of timber harvesting riparian guidelinesin the United States

Minimum
width (ft) for Minimum residual
Water bodies timber basal area Operational
State addressed harvesting* considerations Additional considerations
Alabama Perennia streams 35 50 percent crown cover — Widths should be increased to account
for erodibility of soil and steepness of
dope. If wildlifeisamajor objective, a
minimum width of 50 feet is
recommended.
Intermittent streams 35 Maintain filter strip — Widths should be increased to account
for erodibility of soil and steepness of
dope. If wildlifeisamajor objective, a
minimum width of 50 feet is
recommended.
Alaska’ Privatelandsalong a 66 No harvesting allowed — Slope stability standards apply to 100
Type A water body feet from the water body
within the coastal
spruce or hemlock
forest region
Privatelandsalonga | 100 feet to the No harvesting allowed — Slope stability standards apply to 100
Type B water body stream or the feet from the water body
within the coastal break of the

89

spruce or hemlock
forest region

dope, whichever
areaissmaller




Table 4-1. Summary of timber harvesting riparian guidelinesin the United States

Minimum
width (ft) for Minimum residual
Water bodies timber basal area Operational
State addressed harvesting* considerations Additional considerations
Privatelandsalonga | 100 feet to the Retain timber that is — Slope stability standards apply to 100
Type C water body stream or the uneconomical to harvest and feet from the water body
within the coastal break of the market
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spruce or hemlock
forest region where
the width of the water
body is> 13 feet at the
ordinary high water
mark or > 8 feet at the
ordinary high water
mark if the channdl is
incised

dope, whichever
areaissmaller

Privatelandsalong a
Type D water body
within the coastal
spruce or hemlock
forest region where
the width of the water
body is> 13 feet at the
ordinary high water
mark or > 8 feet at the
ordinary high water
mark if the channdl is
incised

50 feet to the
stream or the
break of the
dope, whichever
areaissmaller

Retain timber that is
uneconomical to harvest and
market

Slope stability standards apply to 50
feet from the water body

Private lands within
the Interior spruce-
hardwood region
north of the Alaska
Range

100

Not specified.

Harvests within the management zone
must protect fish habitat and surface
water quality from significant adverse
effects.




Table 4-1. Summary of timber harvesting riparian guidelinesin the United States

Minimum
width (ft) for Minimum residual
Water bodies timber basal area Operational
State addressed harvesting* considerations Additional considerations
Private lands within 100 Not specified. — Harvests within the management zone
the Interior spruce- must protect fish habitat and surface
hardwood region water quality from significant adverse
north of the Alaska effects.
Range
State lands within the 100 No harvesting allowed — Slope stability standards apply within
coastal spruce or within 100 feet adjacent to 100 feet from the water body on
hemlock forest region an anadromous or high anadromous and high vaue resident
value resident fish water fish waters and tributaries to these
body. Between 100 and 300 waters with < 12 percent gradient and
feet from the water body, within 50 feet of other tributaries to
timber harvest must be anadromous and high vaue resident
consistent with the fish waters.
mai ntenance of important
fish and wildlife habitat.
State lands within the 100 No harvesting allowed — Slope stability standards apply within

0L

Interior spruce-
hardwood region
north of the Alaska
Range

adjacent to an anadromous
or high value resident fish
water body unlessthe
Division determines that
adequate protection remains
for the fish habitat.

100 feet from the water body on
anadromous waters and within 50 feet
of other tributaries to anadromous
waters.




Table 4-1. Summary of timber harvesting riparian guidelinesin the United States

Minimum
width (ft) for Minimum residual
Water bodies timber basal area Operational
State addressed harvesting* considerations Additional considerations
State lands within the 300 No harvesting allowed — Slope stability standards apply within
Interior spruce- within 100 feet adjacent to 100 feet from the water body on
hardwood region an anadromous or high anadromous and high vaue resident
south of the Alaska value resident fish water fish waters and tributaries to these
Range body. Between 100 and 300 waters with < 12 percent gradient and
feet from the water body, within 50 feet of other tributaries to
timber harvest must be anadromous and high vaue resident
consistent with the fish waters.
mai ntenance of important
fish and wildlife habitat.
Other public lands 100 No harvesting allowed — Slope stability standards apply within
within the coastal adjacent to an anadromous 100 feet from the water body on
spruce or hemlock or high value resident fish anadromous and high vaue resident
forest region water body fish waters and tributaries to these
waters with < 12 percent gradient and
within 50 feet of other tributariesto
anadromous and high vaue resident
fish waters.
Other public lands 100 No harvesting allowed — Slope stability standards apply to 100
within the Interior adjacent to an anadromous feet from the water body on
spruce-hardwood or high value resident fish anadromous waters and within 50 feet
region north of the water body unless of tributaries to anadromous waters
Alaska Range permission is granted by the
Commissioner
Other public lands 100 No harvesting allowed — Slope stability standards apply to 100
within the Interior adjacent to an anadromous feet from the water body on
spruce-hardwood or high value resident fish anadromous waters and within 50 feet
region south of the water body of tributaries to anadromous waters
Alaska Range
Arizona No information available
N
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Table 4-1. Summary of timber harvesting riparian guidelinesin the United States

Minimum
width (ft) for Minimum residual
Water bodies timber basal area Operational

State addressed harvesting* considerations Additional considerations

Arkansas Perennial and Site specific, as | Not designated. Leave — Use selection harvesting practices.
intermittent streams determined by enough trees and understory

forester vegetation to prevent an
increase in water
temperature

Cdlifornia Streams and lakes (at SeeTable 2 SeeTable 2 SeeTable 2 SeeTable 2
least one acrein size)

Colorado Perennial and 50 feet fromthe | Not specified. Directionally fell trees Width extends beyond 50 feet to
intermittent streams, ordinary high away from the water include wetlands along the stream
lakes, and ponds water mark body. Limb or top trees | bottom and in areas of steep slopesor

above the high-water erosive soils. Leave hardwoods, and
mark. Do not operate shrubs.

equipment on stream

banks. Suspend the lead

end of alog during

skidding whenever

possible. Use cable

skidders when ground-

based equipment is

employed.

Connecticut Perennial and 30 Not specified. Avoid use of ground- Widths should be increased for slope
intermittent streams based equipment up to a 100-foot wide zone

Delaware Perennial and 50 60 ft¥/acre equally divided — Widths should be increased for slopes

intermittent streams

among diameter classes (or
60 percent of the overstory)
that is well-distributed
through the management
zone.

exceeding 10 percent.
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Table 4-1. Summary of timber harvesting riparian guidelinesin the United States

Minimum
width (ft) for Minimum residual
Water bodies timber basal area Operational
State addressed harvesting* considerations Additional considerations
Florida Perennia streams, Primary zone: Primary zone: 50 percent of | Primary zone: Notrees | Primary zone widths should be
perennial lakes, and 35 feet afully stocked stand. can be harvested in increased for stream widths of 20 feet
perennia sinkholes stream channels or on or more. Secondary zone width
Secondary zone: | Secondary zone: No the immediate bank of increases with increasing slope.
10 feet for harvesting restrictions the water body. Maximum total management zone
streamsless than width is 300 feet where slope exceeds
20 feet wide or Secondary zone: No 12 percent. Repeated entry into a
wheredopeis3 roads or landings. harvested Primary zone in short time
- 7 percent intervals for additional harvesting is
prohibited.
Intermittent streams, Primary zone: Not specified. Leave trees Minimize heavy Secondary zone width increases for
intermittent lakes, and | Not specified on or near the bank. equipment operationin | slopes exceeding 2 percent upto a
intermittent sinkholes or around the water. maximum of 300 feet when slope
Secondary zone: exceeds 12 percent. Favor retaining
35 feet hardwood species, and potential den
trees and snags.
Outstanding Florida Primary zone: Primary zone: 50 percent of | Primary zone: Notrees | Maximum total management zone
Waters, Outstanding 200 feet afully stocked stand. can be harvested in width is 300 feet where slope exceeds
National Resource stream channels or on 12 percent. Repeated entry into a
Waters, and Class | Secondary zone: | Secondary zone: No the immediate bank of harvested Primary zone in short time
Waters (sources of 100 feet for harvesting restrictions the water body. intervals for additional harvesting is
domestic water streams where prohibited.
supply) slope exceeds Secondary zone: No
12 percent roads or landings.
Georgia® Perennia streams 40 50 ft¥/acre or 50 percent — Widths should be increased for slopes
canopy cover exceeding 20 percent. Avoid cutting
stream bank trees.
Intermittent streams 20 25 ft¥/acre or 25 percent — Widths should be increased for slopes

€L

canopy cover

exceeding 20 percent. Avoid cutting
stream bank trees.
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Minimum
width (ft) for Minimum residual
Water bodies timber basal area Operational
State addressed harvesting* considerations Additional considerations
Trout streams 100 Option A: First 25feetisa | Avoid any activity within | Widths should be increased for slopes
no-harvest zone and the 25 feet of the stream exceeding 20 percent. Avoid cutting
remaining 75 feet has 50 stream bank trees.
ft’/acre or 50 percent
canopy cover
OR
Option B: 50 ft?/acre evenly
distributed if aqudified
professional is consulted
Ephemera streams — — Minimize soil —
disturbance
Hawaii Perennial and Slightly erodible | 50 ft*/acre or 50 percent of — Widths should be increased for slopes

intermittent streams,
ponds, perennial
flowing natural
springs, and all
springs and reservoirs
serving as domestic
water supplies

soil: 35 feet

Erodible soil: 35
- 50 feet

the original crown cover,
evenly distributed.
Clearcutting is prohibited.

exceeding 5 percent.

v/




Table 4-1. Summary of timber harvesting riparian guidelinesin the United States

Minimum
width (ft) for Minimum residual
Water bodies timber basal area Operational
State addressed harvesting* considerations Additional considerations
Idaho Perennial and 75 feet from 75 ft¥/acre Usedirectiona fallingto | Width should be increased beyond 75
intermittent streams high-water mark keep timber out of feet above major domestic water
and lakes foraClass| creeks. Do not limb trees | intakes. For each 1,000 of stream
stream or lake inor over streams. Near | length, certain minimum numbers of
streams use whole tree trees and snags by diameter classes are
30 feet from skidding. Skidding required within 50 feet of Class| and
high-water mark equipment isnot allowed | 30 feet of Class|| streams. An
for aClassl| within the management | approved site-specific riparian
stream (few if zone. Use cableon management prescription is required
any fish-no tractors/skidders or prior to conducting activities within the
domestic use) cable yarding systems. management zone around a lake.
lllinois Perennia streams and 50 Not specified Operate wheeled or Widths should be increased on areas of

=7

lakes

tracked harvesting
equipment within the
management zone only
when the ground is dry
or frozen. If the ground
isnot dry, restrict
equipment use to roads
and stream crossings
while working within the
management zone.

highly erodible soil or where dopes
exceed 9 percent.
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Minimum
width (ft) for Minimum residual
Water bodies timber basal area Operational
State addressed harvesting* considerations Additional considerations
Intermittent streams 25 Not specified Operate wheeled or Widths should be increased on areas of
tracked harvesting highly erodible soil or where dopes
equipment within the exceed 9 percent.
management zone only
when the ground is dry
or frozen. If the ground
isnot dry, restrict
equipment use to roads
and stream crossings
while working within the
management zone.
Indiana Perennia streams Streams under Retain 50 percent canopy Directionally fell trees —
20 feet wide: 50 | cover that iswell- away from water and
feet distributed. Cut few, if any | winch them to askid
treeswithin 15 feet of the trail located outside of

Streams 20 - 40 | water'sedge. the management area

feet wide: 75 when necessary.

feet

Streams > 40

feet wide: 200

feet

Intermittent streams 25 — Directionally fell trees —

9/

and sinkhole openings

away from water and
winch them to askid
trail located outside of
the management area
when necessary.
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Minimum
width (ft) for Minimum residual
Water bodies timber basal area Operational
State addressed harvesting* considerations Additional considerations
Water supply 75 Retain 50 percent canopy Directionally fell trees —
reservoirs and their cover that iswell- away from water and
perennia streams distributed. Cut few, if any | winch them to askid
treeswithin 15 feet of the trail located outside of
water's edge. the management area
when necessary.
Other lakes and ponds 35 Retain 50 percent canopy Directionally fell trees —
cover that iswell- away from water and
distributed. Cut few, if any | winch them to askid
treeswithin 15 feet of the trail located outside of
water's edge. the management area
when necessary.
Ephemera streams None None Minimize soil —
disturbance, crossings,
and channel blockages.
Avoid diverting runoff
from skid trails and
roads into the channel.
lowa Perennial and 50 Not designated. Minimize Limit use of wheeled Widths should be increased for streams
intermittent streams harvesting. equipment within the wider than 20 feet.
and lakes management zone.
Kansas No information available
Kentucky Perennial and 25 50 percent of original tree Minimal disturbance to —

LL

intermittent streams,
lakes, and ponds (< 15
percent slope next to
bank)

overstory

understory trees and
shrubs
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Minimum
width (ft) for Minimum residual
Water bodies timber basal area Operational
State addressed harvesting* considerations Additional considerations
Perennial and 55 50 percent of original tree Minimal disturbance to —
intermittent streams, overstory understory trees and
lakes, and ponds (> 15 shrubs
percent slope next to
bank)
Cold water aquatic 60 75 percent of original tree No disturbance to —
(designated waters overstory understory trees and
having the potentia to shrubs
carry trout)
Perennia streams, 50 50 percent of original tree Minimal disturbance to —
ponds, and doughsin overstory understory trees and
wetlands shrubs
Intermittent streams 0 0 percent of original tree Minimal disturbance to —
overstory understory trees and
shrubs
Louisiana Perennia streams, 50 Not designated. Providean | Do not remove trees Increase width to 100 feet when stream
bayous, and lakes adequate canopy to maintain | from banks, beds, or sizeis more than 20 feet wide.
normal water and shade steep slopesif removal
conditions. will destabilize soil and
degrade water. Consider
using wide-tire skidders,
forwarders, cable
skidders, and tracked
equipment to minimize
soil disturbance.
Intermittent streams 35 Not specified — —
Ephemeral streams Not specified Not specified — —
Maine Perennia streams Not specified Not specified — Width is determined by the forester

based on on-site conditions
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Minimum
width (ft) for Minimum residual
Water bodies timber basal area Operational
State addressed harvesting* considerations Additional considerations
Maryland Perennial and Not specified. 100 ft¥/acre evenly Directionaly fell trees —
intermittent streams, Dependent on distributed treeswhich are 6 | away from the stream
rivers, lakes, ponds, thedopeof the | inchesor greater in bank.
bogs, and marshes land adjacentto | diameter. A buffer
the water body. | management plan must be
prepared by aregistered
professional forester.
Massachusetts | All water bodies and 50 50 percent of the overstory | Operational Additional considerations: Widths
certified vernal pools basal areathat iswell- considerations: No should be increased to 100 feet for
distributed equipment can operate | slopes of 30 percent or greater. For
within 50 feet of the perennial and intermittent streams
water’s edge. No dash greater than 25 feet in width, ponds
can remain within 25 greater than 10 acresin size,
feet of any perennia designated scenic rivers, and along
stream or any lake, pond, | Outstanding Resource Waters and their
or domestic water tributaries (excluding vernal pools),
supply. the management width is based on
dope with widths increasing beyond
50 feet where slope exceeds 9 percent.
A waiting period of five years or more
must elapse between harvests within
the management zone.
Michigan Perennial and 100 Retain a sufficient number Avoid equipment use Increase widths for slope, where

intermittent streams,
lakes, and ponds

of treesto maintain shading
and to leave a stable,
undisturbed forest floor

within the zone. Do not
operate equipment when
the soils are saturated.

domestic water supply could be

impacted, and adjacent to federal
“Natural” and “Wild and Scenic
Rivers’.

6L
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Minimum
width (ft) for Minimum residual
Water bodies timber basal area Operational

State addressed harvesting* considerations Additional considerations

Minnesota Designated trout 150 60 ft¥/acre Relatively even Concentrate | eave trees adjacent to the
streams and their distribution of residual RMZ in clumps, strips, or islands with
tributaries: Even-age basal area or gaps and aminimum size of 1/4-acre and
management clumps occupying aminimum or 5 percent of

the area adjacent to the harvest RMZ
Designated trout 200 80 ft¥/acre Relatively even —
streams and their distribution of residual
tributaries: Uneven- basal area or gaps and
age management clumps
Non-trout perennial 100 25 - 80 ft*/acre Relatively even Concentrate | eave trees adjacent to the
and intermittent distribution of residual RMZ in clumps, strips, or islands with
streams > 10 feet basal area or gaps and aminimum size of 1/4-acre and
wide: Even-age clumps occupying aminimum or 5 percent of
management the area adjacent to the harvest RMZ
Non-trout perennial 50 25 - 80 ft*/acre Relatively even Concentrate | eave trees adjacent to the
and intermittent distribution of residual RMZ in clumps, strips, or islands with
streams 3 - 10 feet basal area or gaps and aminimum size of 1/4-acre and
wide: Even-age clumps occupying aminimum or 5 percent of
management the area adjacent to the harvest RMZ
Non-trout perennial 50 25 - 80 ft*/acre Relatively even Concentrate | eave trees adjacent to the
streams < 3 feet wide: distribution of residual RMZ in clumps, strips, or islands with
Even-age management basal area or gaps and aminimum size of 1/4-acre and
clumps occupying amini mum or 5 percent of
the area adjacent to the harvest RMZ

Non-trout intermittent | Not applicable Not applicable — Protect the forest floor through use of a

08

streams < 3 feet wide:
Even-age management

filter strip.
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Minimum
width (ft) for Minimum residual
Water bodies timber basal area Operational
State addressed harvesting* considerations Additional considerations

Non-trout lakes and 100 25 - 80 ft*/acre Relatively even Concentrate | eave trees adjacent to the

open-water wetlands distribution of residual RMZ in clumps, strips, or islands with

at least 10 acresin basal area or gaps and aminimum size of 1/4-acre and

size: Even-age clumps occupying aminimum or 5 percent of

management the area adjacent to the harvest RMZ

Non-trout lakes and 50 25 - 80 ft*/acre Relatively even Concentrate | eave trees adjacent to the

open-water wetlands distribution of residual RMZ in clumps, strips, or islands with

<10 acresinsize: basal area or gaps and aminimum size of 1/4-acre and

Even-age management clumps occupying aminimum or 5 percent of
the area adjacent to the harvest RMZ

Non-trout perennial 200 80 ft¥/acre Relatively even —

and intermittent distribution of residual

streams > 10 feet basal area or gaps and

wide: Uneven-age clumps

management

Non-trout perennial 100 80 ft¥/acre Relatively even —

and intermittent distribution of residual

streams 3 - 10 feet basal area or gaps and

wide: Uneven-age clumps

management

Non-trout perennial 50 80 ft¥/acre Relatively even —

streams < 3 feet wide: distribution of residual

Uneven-age basal area or gaps and

management clumps

Non-trout intermittent | Not applicable Not applicable — Protect the forest floor through use of a

18

streams < 3 feet wide:
Uneven-age
management

filter strip.
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Minimum
width (ft) for Minimum residual
Water bodies timber basal area Operational
State addressed harvesting* considerations Additional considerations
Non-trout lakes and 200 80 ft¥/acre Relatively even —
open-water wetlands: distribution of residual
Uneven-age basal area or gaps and
management clumps
Mississippi Perennia streams 30 50 ft¥/acre Harvesting treesonthe | Widths should be increased for slopes
edge of astream channel | exceeding 5 percent.
must minimize impact to
the stream bank.
Intermittent streams 30 Not specified. Must Harvesting treesonthe | Experience and judgment dictate
maintain water quality. edge of astream channel | whether widths should be increased
must minimizeimpact to | under certain conditions.
the stream bank.
Missouri Perennial and Primary strip: 25 60 ft¥/acre Primary strip: Logs must —
intermittent streams, feet be removed using a
caves, springs, and cable skidder. Avoid use
lakes Secondary strip: of wheeled or tracked
Twicethe dope equipment.
percentage of

the surrounding
land

Secondary strip: Careful
use of wheeled or
tracked equipment

é8
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Minimum
width (ft) for Minimum residual
Water bodies timber basal area Operational
State addressed harvesting* considerations Additional considerations
Montana Perennial and 50 feet fromthe | Not specified Usedirectional felling. Width extends beyond 50 feet to
intermittent streams, ordinary high- Limb or top treesabove | include wetlands along the stream
lakes, reservairs, water mark the high-water mark. Do | bottom and in areas of steep slopes or
springs, and seeps not operate equipment erosive soils. Leave hardwoods,
on stream banks. unmerchantable conifers, snags, and
Suspend thelead end of | defective and submerchantable trees.
alog during skidding
whenever possible. Use
cable skidders when
ground-based equipment
is employed.
Nebraska Perennia streams 50 Not specified Cablelogs out of Streams 20 feet and wider have awider
management zone. management zone. If the width is 20 -
40 feet, width is 75 feet. For streams
wider than 40 feet, the width is 200
feet. Trees growing on the stream bank
should not be harvested. Use single-
tree selection (not clearcutting) when
harvesting cottonwood a ong major
streams.
Nevada Perennia streams, 200 50 percent of the shade Directionally fell trees —
lakes, and reservoirs producing canopy away from the water's
edge. No skidding
equipment allowed
within the management
zone.
New Intermittent streams: Management 70 percent crown closure or — Manage using an uneven-aged system
Hampshire® Recommended zone: 100 full stocking

o
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Minimum
width (ft) for Minimum residual
Water bodies timber basal area Operational
State addressed harvesting* considerations Additional considerations
First and second order | Management 70 percent crown closure or — Manage using an uneven-aged system
streams: Legally zone: 50 full stocking
required
First and second order | Management 70 percent crown closure or — Manage using an uneven-aged system
streams: zone: 100 full stocking
Recommended
Third order streams: Management 70 percent crown closure or — Manage using an uneven-aged system
Legally required zone: 50 full stocking
Third order streams: No-harvest 70 percent crown closure or — Manage using an uneven-aged system
Recommended zone: 25 full stocking within the
management zone

Management

zone: 300
Fourth order and Management 70 percent crown closure or — Manage using an uneven-aged system
larger streams: zone: 150 full stocking
Legally required
Fourth order and No-harvest 70 percent crown closure or — Manage using an uneven-aged system
larger streams: zone: 25 full stocking within the
Recommended management zone

Management

zone: 600
Ponds < 10 acres: Management 70 percent crown closure or — Manage using an uneven-aged system
Legaly required zone: 50 full stocking
Ponds < 10 acres: Management 70 percent crown closure or — Manage using an uneven-aged system
Recommended zone: 100 full stocking
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Minimum
width (ft) for Minimum residual
Water bodies timber basal area Operational
State addressed harvesting* considerations Additional considerations
Great ponds > 10 Management 70 percent crown closure or — Manage using an uneven-aged system
acres. Legaly zone: 150 full stocking
required
Great ponds > 10 No-harvest 70 percent crown closure or — Manage using an uneven-aged system
acres: Recommended | zone: 25 full stocking within the
management zone
Management
zone: 300
Non-forested wetland | Management 70 percent crown closure or — Manage using an uneven-aged system
<10 acres: zone: 100 full stocking
Recommended
Non-forested wetland | No-harvest 70 percent crown closure or — Manage using an uneven-aged system
> 10 acres: zone: 25 full stocking within the
Recommended management zone
Management
zone: 300
New Jersey Perennial and 25feet on Not specified Limit equipment use Widths should be increased for slopes
intermittent streams, dightly erodible within the management | exceeding 10 percent. Protect trees that
ponds, lakes, and soils and 50 feet zone. provide streambank stabilization and
marshes on severely shade.
erodible soils
New Mexico Streams Not specified Protect the shading and Directionally fell trees —
filtering effects provided by | away from the stream.
overstory trees and Skid trees away from

understory stream bank
vegetation

Streams.
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98

intermittent streams

20 feet: 60 feet

Stream width
20-40 feet: 75
feet

Stream width >
40 feet: 150 feet

problem trees within the
first 15 feet from the
ordinary-high water mark.

away from water.
Suspend the lead end of
logs during skidding
whenever possible. Do
not operate equipment
on streambanks.

Minimum
width (ft) for Minimum residual
Water bodies timber basal area Operational
State addressed harvesting* considerations Additional considerations
New York Perennia streams, 50 Not specified. Directionally fell treesso | Avoid cutting trees within 10 feet of
ponds, and marshes tops land away from a the stream bank.
stream. Keep skidders at
least 50 feet from the
water. Winch logs out of
the management zone.
Keep skidders at |east
100 feet away from the
water when slope
exceeds 10 percent.
North Perennial and 50 75 percent of the pre- Directionally fell trees Width increases adjacent to perennial
Carolina intermittent streams harvest shade on the stream | away from the water trout streams where for sopes
and other perennial channel body. Timber must be exceeding 5 percent.
water bodies removed by a cable
skidder that cannot enter
the management zone.
North Dakota Perennial and Stream width < | Not specified. Remove only | Directionaly fell trees Widths should be increased for slopes

exceeding 10 percent. Retain trees
necessary for bank stabilization.
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Minimum
width (ft) for Minimum residual
Water bodies timber basal area Operational
State addressed harvesting* considerations Additional considerations
Lakes 60 Not specified. Removeonly | Directionally fell trees Widths should be increased for slopes
problem trees within the away from water. exceeding 10 percent. Retain trees
first 15 feet from the Suspend thelead end of | necessary for bank stabilization.
ordinary-high water mark. logs during skidding
whenever possible. Do
not operate equipment
on streambanks
Ohio Perennial and 25 Not specified. A light cut No skidding alowed in | Retain all trees casting shade on the
intermittent streams can be performed management zone stream
Oklahoma Streams 50 Landowner’s objectives Keep skidders away Widths should be increased for slope
from streambanks. Keep | and other site conditions.
heavy equipment out
during wet conditions.
Use acable skidder if it
isavailable.
Oregon Perennial and See Attach. 1 See Attach. 1 See Attach. 1 See Attach. 1

intermittent streams,
|akes, and wetlands
(including seeps and

springs)

.8
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State

Water bodies
addressed

Minimum
width (ft) for
timber
harvesting*

Minimum residual
basal area

Operational
consider ations

Additional considerations

Pennsylvania

Temporary ponds and

spring seeps

50

50 percent crown cover

Directionally fell trees
away from ponds and
seeps. Do not remove
treeswithin 10 feet of
seep or pond banks.
Winch logs out of the
zone rather than enter it
with equipment. Avoid
making ruts deeper than
6 inches within 200 feet
of avernd pond.

Perennia streams

50

50 percent crown cover

Directionally fell trees
away from streams. Use
cable skidders when
possible. Minimize skid
trails by maximizing
cable length.

Rhode Idand

Streams

15

Not specified

No soil disturbance from
harvesting equipment
within management
zone.

Wetlands

Not specified

60 percent stocking

Width isrelated to dope, depth to
water table, soil type, type of
vegetation, and intensity of
management in surrounding areas

Vernal pools

Primary zone:
25 feet

Secondary zone:

25 feet

Primary zone: No
harvesting allowed

Secondary zone: 60 percent
stocking

Avoid making ruts
greater 6 inches deep
within 200 feet of the
verna pool.
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Minimum
width (ft) for Minimum residual
Water bodies timber basal area Operational

State addressed harvesting* considerations Additional considerations

South Perennia streams 40feet in 50 ft*/acre evenly spaced Directionally fell trees Where dopeisat least 5 percent, the

Carolina primary zone. away from the stream. width increasesin a secondary zone by
40 feet (5 - 20 percent slope), 80 feet
(21 - 40 percent slope), and 120 feet
(> 40 percent dope). All silvicultural
systems are suitable and more mineral
soil exposureis alowed within the
secondary zone.

Intermittent streams 40feet in No minimum aslong as Directionally fell trees Where dopeisat least 5 percent, the
primary zone. filter strip is maintained. away from the stream. width increasesin a secondary zone by

40 feet (5 - 20 percent slope), 80 feet
(21 - 40 percent slope), and 120 feet
(> 40 percent dlope). All silvicultural
systems are suitable and more mineral
soil exposureis alowed within the
secondary zone.

Trout streams 40 feet where No minimum. Maintain a Directionally fell trees Where dlopeisat least 5 percent, the
thedopeisless | shadecover. away from the stream. width increasesin a secondary zone by
than 5 percent 40 feet (5 - 20 percent slope), 80 feet
and 80 feet (21 - 40 percent slope), and 120 feet
elsawhere (> 40 percent dope). All silvicultural

systems are suitable and more mineral
soil exposureis allowed within the
secondary zone.

Ephemera streams Not specified Not specified — Protect the forest floor through use of a

filter strip.
South Dakota All water bodies 50 Hardwoods, Directionally fell trees —

unmerchantabl e timber

away from the water

body
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Minimum
width (ft) for Minimum residual
Water bodies timber basal area Operational
State addressed harvesting* considerations Additional considerations
Tennessee Perennid, 25 50 percent of the tree crown | Avoid using equipment | Widths should be increased for slope.
intermittent, and canopy that cast shade on within the zone. When From the base width of 25 feet at 0
ephemeral streams streams possible, remove logsby | percent slope, width increases by 20
winching them out. feet for every 10 percent increasein
Harvesting should be dope. Do not harvest trees on the
stopped or delayed when | banks or channels if removal would
wheel ruts greater than destabilize the soil.
10 inches deep devel op.
Texas Perennial and 50 50 percent of the original — —
intermittent streams, canopy
lakes, ponds, naturally
flowing springs, and
reservoirs
Utah Perennial and 75 feet fromthe | Avoid clearcutting Avoid driving heavy Increase width 100 feet when slope
intermittent streesmsor | ordinary high- equipment within the exceeds 35 percent. Establish
other bodies of water | water mark zone. Use directional undisturbed strip 15 feet wide from

06

used for domestic
water supply and/or
spawning, rearing, or
migration of fish.
Perennial streams that
contribute significant
flow to downstream
fisheries

felling or aboom feller-
buncher. Use cable
skidders.

ordinary high water mark. Leave a
diversity of tree species and age
classes. Promote the retention of long-
lived species aong perennial streams.
L eave an adequate number of mature
treesto avoid potential regeneration
problems.
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Minimum
width (ft) for Minimum residual
Water bodies timber basal area Operational
State addressed harvesting* considerations Additional considerations

All other intermittent | 35 feet fromthe | Avoid clearcutting Avoid driving heavy Increase width 50 feet when slope

or perennia streams ordinary high- equipment within the exceeds 35 percent. Establish

and lakesor ponds> | water mark zone. Use directional undisturbed strip 15 feet wide from

0.10 acres that do not felling or aboom feller- | ordinary high water mark. Leave a

support fish or buncher. Use cable diversity of tree species and age

provide domestic skidders. classes. Promote the retention of long-

water supply lived species aong perennial streams.
L eave an adequate number of mature
treesto avoid potential regeneration
problems.

Vermont Streams and lakes 50 Not specified. Only light — Add 20 feet of width for each
thinning or selection additional 10 percent of side dope
harvesting can occur so that
breaks made in the canopy
areminimal and a
continuous cover is
maintai ned.

Virginia Warm water perennial 50 50 percent of the crown Limited to cable or Widths should be increased for slopes

streams and wetlands cover winch systems. exceeding 10 percent. Partial
clearcutting is not acceptable.
Cold water (trout) 60 50 percent of the crown Limited to cable or Widths should be increased for slopes
perennia streams cover winch systems. exceeding 10 percent. Partial
clearcutting is not acceptable.
Municipal water 100 50 percent of the crown Limited to cable or Widths should be increased for slopes
supplies (streams or cover winch systems. exceeding 10 percent. Partial
lakes) clearcutting is not acceptable.
Intermittent stream 25 50 percent of the crown Limited to cable or Widths should be increased for slopes
cover winch systems. exceeding 10 percent. Partial
clearcutting is not acceptable.
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Minimum
width (ft) for Minimum residual
Water bodies timber basal area Operational
State addressed harvesting* considerations Additional considerations
Washington Streams, lakes, and See Attach. 2 See Attach. 2 See Attach. 2 See Attach. 2
wetlands (including
bogs)
West Virginia Perennial and 100 No-harvest or light-harvest | Limit equipment —
intermittent streams; aslong as adequate shading | operation.
all lakes, ponds, of the water body is
perennia flowing retained.
natural springs, and all
springs and reservoirs
serving as a domestic
water supply
Ephemera streams 25 No-harvest or light-harvest | Limit equipment —
aslong as adequate shading | operation.
of the water body is
retained.
Wisconsin Lakes and navigable 100 feet from 60 ft¥/acre of basal area Do not operate ground- | Selective harvesting at intervals of 10
perennia streams ordinary high- evenly distributed based equipment within | yearsor longer. Promote long-lived
water mark 50 feet of the ordinary tree species appropriate to the site
high-water mark.
Navigable intermittent | 35 feet from 60 ft¥/acre of basal area Operate ground-based Selective harvesting at intervals of 10
streams ordinary high- evenly distributed equipment within 15 feet | years or longer. Promote long-lived
water mark of the ordinary high- tree species appropriate to the site.

b

water mark only when
the ground is frozen or

dry.
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Minimum
width (ft) for Minimum residual
Water bodies timber basal area Operational

State addressed harvesting* considerations Additional considerations
Non-navigable 35 feet from — Operate ground-based —
perennial and ordinary high- equipment within 15 feet
intermittent streams water mark of the ordinary high-

water mark only when
the ground is frozen or
dry.

Wyoming Perennial and 100 Not specified Directionally fell trees Widths should be increased for slopes
intermittent streams, away from the stream. exceeding 20 percent. Operations on
lakes, reservairs, Limb or top treesabove | slopes greater than 40 percent need
springs, and seeps the high-water mark. Do | special consideration. Leave

not operate equipment hardwoods, unmerchantable conifers,
on stream banks. snags, and defective and

Suspend thelead end of | submerchantable trees.

alog during skidding

whenever possible. Use

cable skidders when

ground-based equipment

isemployed.

Unless specified otherwise, the width represents the minimum width in feet from the water' s edge landward. The width is applied on both sides of streams.

?Alaska hasidentified Type A, Type B, and Type C water bodies. A Type water body is Anadromous stream or river with average gradient of 8 percent or less, banks
held in place by vegetation, channels that are not incised, and a substrate composed of rubble, gravel, sand, or silt; anadromous wetlands and lakes. A Type B water
body is an anadromous fish stream or river having an average gradient of 8 percent or less, achannel that isincised and contained by the geomorphology and not be
vegetation, and a substrate that ranges from rubble to bedrock. A Type C water body is a stream that is tributary to anadromous waters and that isincised greater than
28 degrees, has an average gradient of greater than 8 percent, is narrower than 20 feet between ordinary high water marks, has a substrate of rubble and bedrock, and
isamountain slope stream at the upper end of the watershed. A Type D water body is one that is not anadromous, that istributary to a Type A or Type B water body,
and that has a gradient greater than 12 percent.

3Georgia guidelines for lakes, ponds, and other bodies of flowing water are the same as for perennial streamsif those other water bodies could potentially move
sediments or other pollutants off-site. Seeps and springs are treated as perennia streamsif they flow all year long or intermittent otherwise. Sloughs are treated as
perennia or intermittent streamsiif they could potentially move sediment or other pollutants off-site. For governmentally owned impoundments or intakes occurring

within awatershed that is 100 square miles or larger, the management width becomes 150 feet adjacent to all reservoirs and 100 feet adjacent to al perennial streams
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within a seven-mile radius above intakes. For governmentally owned impoundments or intakes occurring within a watershed that is smaller than 100 square miles, the
management width is 100 feet adjacent to perennial streams within a seven-mile radius and 50 feet adjacent to perennia streams above the seven-mile radius.

*New Hampshire has both Legally Required and Recommended guidelines. While their Legally Required guidelines are designed to address water quality protection,
the Recommended guidelines also address wildlife habitat protection and scenic objectives. The No-harvest zone, which is only noted for the Recommended
guiddlines, isthe area directly adjacent to the water body where no cutting should take place. Where aNo-harvest Zone is identified, the associated Management Zone
begins directly adjacent to the No-harvest Zone. Where a No-harvest Zoneis not identified, the Management Zone is the area directly adjacent to the water body. This
summary only reports values where there are L egally Required and/or Recommended guidelines for awater body.

6



Table 4-2. Summary of timber harvesting riparian guidelinesin California.

1) Domestic supplies, including 1) Fish always or seasonally No aquatic life present, Man-made watercourses,
springs, on- site and/or within 100 present off-site within 1000 feet watercourse showing usually downstream,
feet downstream of the operations downstream and/or evidence of being capable established domestic,
areaand/or of sediment transport to agricultural.
2) Aquatic habitat for moonfish Class| and Il watersunder | Hydroelectric supply or
2) Fish dways or seasonally present | aguatic species normal high water flow other beneficial use.
Water class on-site, includes habitat to sustain conditions after completion
characteristics or key fish migration and spawning 3) Excludes Class |11 waters that of timber operations.
indicator of beneficial aretributary to Class| waters.
use
Water class Class| Classli Classlli| ClassIV
Slope class (percent) Width (feet) Protection Protection Width Protection Width Protection
measures' Width (feet) measures' (feet) measures™? (feet) measures™?
<30 75 BDG 50 BEI CFH CHl
30-50 100 BDG 75 BEI CFH CFl
> 50 150° ADG 100* BEI CFH CFI

'Protection measures:

“A" — Watercourse and lake protection zone shall be clearly identified on-the-ground by the Registered Professional Forester who prepared the plan, or his designee,
with paint, flagging, or other suitable means, prior to the preharvest inspection.

“B” — Watercourse and lake protection zone shall be clearly identified on-the-ground by the Registered Professional Forester who prepared the plan, or his designee,
with paint, flagging, or other suitable means, prior to the start of timber operations.

“C" — In site-specific cases, the Registered Professional Forester may provide in the plan, or the Director of Forestry and Fire Protection may require, that the
watercourse and lake protection zone be clearly identified on-the-ground with flagging or by other suitable means prior to the start of timber operations.

“D" — To ensure retention of shade canopy filter strip properties of the watercourse and lake protection zone and the maintenance of a multi-storied stand for
protection of specific values (i.e., water temperature control, streambed and flow modification by large woody debris, filtration of organic and inorganic material,
upslope stability, bank and channel stabilization, vegetation structure diversity for fish and wildlife habitat), a base mark below the cutline of residual or harvest trees
within the zone shall be done in advance of preharvest inspection by the registered professional forester who prepared the plan, or his designee. Sample marking is
satisfactory in those cases where the Director of Forestry and Fire Protection determines it is adequate for plan eval uation. When sample marking has been used, all
marking shall be done in advance of falling operations within the watercourse and lake protection zone.
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“E" — To ensure retention of shade canopy filter strip properties and the maintenance of wildlife values (i.e., vertical diversity; migration corridor; nesting, roosting,
and escape; food abundance; microclimate modification; snags; surface cover), abase mark shall be placed below the cutline of the residual or harvest trees within the
zone and shall be done in advance of timber falling operations by the registered professional forester who prepared the plan, or his designee.

“F" — Residud or harvest tree marking within the watercourse and lake protection zone may be stipulated in the timber harvest plan by the registered professional
forester or required by the Director of Forestry and Fire Protection in site-specific cases to ensure retention of filter strip properties or to maintain soil stability of the
zone. The registered professiona forester shall state in the timber harvesting plan if marking was used in these zones.

“G" — To protect water temperature, filter strip properties, upsope stability, and fish and wildlife values, at least 50 percent of the overstory and 50 percent of the
understory canopy covering the ground and adjacent waters shall be left in awell distributed multi-storied stand composed of a diversity of species similar to that found
before the start of operations. The residual overstory canopy shall be composed of at least 25 percent of the existing overstory conifers. Species composition may be
adjusted consistent with the above standard to meet on-site conditions when agreed to in the timber harvesting plan by the registered professional forester and the
Director of Forestry and Fire Protection.

“H" — At least 50 percent of the understory vegetation present before timber operations shall be left living and well distributed within the watercourse and |ake
protection zone to maintain soil stability. This percentage may be adjusted to meet on-site conditions when agreed to in the timber harvesting plan by the registered
professional forester and the Director of Forestry and Fire Protection. Unless required by the Director of Forestry and Fire Protection, this shall not be construed to
prohibit broadcast burning with a project type burning permit for site preparation.

“1" — To protect water temperature, filter strip properties, upsope properties, and fish and wildlife values, at least 50 percent of the total canopy covering the ground
shdll beleft in awell-distributed multi-storied stand configuration composed of a diversity of species similar to that found before the start of operations. The residual
overstory canopy shall be composed of at least 25 percent of the existing overstory conifers. Dueto variability in Class |1 watercourses these percentages and species
composition may be adjusted to meet on-site conditions when agreed to by the Registered Professional Forester and the Director of Forestry and Fire Protection in the
timber harvesting plan.

The protection and watercourse and lake protection zones for Class |11 and |V waters shall prevent the degradation of the downstream beneficial use of water and shall
be determined on a site-specific basis. (1) When necessary to protect the beneficial use of water, the registered professional forester shall designate and the Director of
Forestry and Fire Protection may require a watercourse and lake protection zone or equipment limitation zone for Class |11 and Class 1V waters. Required protection
measures may include surface cover retention, equipment limitations, and timber falling limitations. (2) The width of the watercourse and lake protection zone for
Class 11 and 1V waters shall be determined from on-site ingpection. Minimum protection measures required when Class 111 and IV protection zones are necessary are
contained in Table 2. (3) Soil deposited during timber operationsin a Class 111 watercourse other than that at atemporary crossing shall be removed and debris
deposited during timber operations shall be removed or stabilized before the conclusion of timber operations, or before October 15. Temporary crossings shall be
removed before the winter period, or as approved by the Director of Forestry and Fire Protection. (4) When approved by the Director of Forestry and Fire Protection
on an individual plan basis, Class |V waters shall be exempted from the required protection when such protection is inconsistent with the management objectives of
the owner of the manmade watercourse.

3Subtract 50 feet width for cable yarding operations.

“Subtract 25 feet width for cable yarding operations.
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Objective 5: Recommendations for Further Study and Next Steps

While compiling information about how atimber harvester’s operational efficiency, labor
and capital requirements, cost structure, and profitability are impacted by applying forest
management guidelines (Objective 1), who pays for guideline implementation and the extent to
which those costs are passed on to landowners and wood consuming mills (Objective 2), and how
states and Canadian provinces encourage the use of timber harvesting and forest management
practices (Objective 3), gaps in the knowledge and areas deserving more study were identified.
Follow-up studies and next steps are described below.

Impact of Forest Management Guidelineson Timber Harvesters (Objective 1)

Because of the variability in logging businesses (e.g., differencesin types of equipment,
level of mechanization, labor requirements and associated benefits, equipment age, productivity)
and site and stand conditions (e.g., terrain, soils, timber) across Minnesota, it is not possible to
define one value which represents the total additional cost of guideline application under all
situations. To get atrue picture of the costs to logging contractors in Minnesota, very detailed
on-the-ground study of individual sites and practicesis necessary.

While there are a number of ways to approach a more detailed study, oneisto use the
results from the state’ s implementation monitoring program to first identify the guidelines which
occur most frequently. Detailed time and motion studies could then be conducted to identify the
marginal cost of applying each guideline. Given the variability in logging businesses and site and
stand conditions, arelatively large amount of data would need to be collected across a range of
logging businesses and site, stand, and seasona conditions. Results could then be used to develop
Spreadsheet tools or regression models that would predict guideline application costs across a
range of equipment and operating conditions.

To properly estimate real Minnesota harvest cost differences attributable to the
employment of particular harvest practices, a study would have to examine costs incurred by each
of several categories of loggers on each of several categories of land (terrain, species) under both
frozen and non-frozen soil conditions for each of the practices in question. At the same time,
analysts would have to estimate how many acres of land would be subject to each of the practices
and which category of logger would be expected to harvest each category of land. From these
two complex—and probably expensive—studies, the analyst could then calculate a
land/logger/practice weighted average cost of the voluntary guidelines compliance.

Who Paysfor Implementation and How are Those Costs Passed Along (Objective 2)

Were budget and time no obstacles, here are some elements of a strong structural study of
Minnesota's forest industry. One would first create a sample of markets across the region
stratified by mill, wood type, major landscape, etc. The proper stratification would depend upon97



the results of yet another study, one that thoroughly monitored both the industry and the
landscape, especially with respect to the need for practices and to actual current practices.

For each sampled firm/site, we would collect complete descriptions of both their physical
and economic characteristics. For a selected set of loggers, we would collect complete harvest
and transport cost data, as well as volume and price data for all sales. For one or more markets
we would try to assemble a compl ete-as-possible description of dl timber market activity over
time—all sales, volumes, prices, practices, costs, destinations, etc.

Even dl this, however, would not get us to a point where we could easily generalize about
cost incidence. In order to scale up the results of one or afew markets to al markets, we would
need considerable assurance that the activities we observed in detail are representative of the
entire set of Minnesota timber markets. A careful sampling strategy can help here, but there are so
many factors that influence the behaviors of market participants that one can never be sure.

Even if the State were to invest substantially in aforest industry performance monitoring
system such as that described below, it is unlikely that we would ever be able to see cost-sticking
to any extent, even if it exists. There is smply too much "noise" for our statistics-based market
evauation tools to penetrate. And, of course, even if we could observe instances of sticking, we
may not be able to determine if these were avoidable and, hence, perhaps less deserving of policy
attention.

Next steps

The Council might proceed along three major lines explored in this report. First, it could
commission further studies, elaborating on those highlighted and sketched above. In particular,
thereis aneed for consistent field-based engineering studies of arange of practices on a range of
typica Minnesota timber landscapes and stands. There presently exists too little Minnesota-
specific information on which to base targeted policies.

The second phase is monitoring what is going on now. The need for thisis highlighted
throughout the report. We know surprisingly little about Minnesota's forest industry as practiced,
especialy on private lands. We also are unprepared to answer even basic questions such as how
much timber is being cut on environmentally sensitive lands.

The third phase, policy development, depends in part on the Council's posture toward the
first two. If it elects to pursue them extensively, it will find itself—at some future time—with
information suitable to administer a reasonably fine tuned program. If it instead decides the cost of
this additional information is too expensive—and it will be expensive—then it can design policies
that do not require so much information, such as those discussed in objective 2.

98



Literature Cited

Aldentun, Yvonne. 1991. Nature conservation in practical forestry - mainly a case of planning.
Swedish Univ. of Agric. Sci., Skogsarbeten results No. 1. 4 p.

Bates, Charles V. 1995. Portable wood skidder bridges for temporary stream crossings. American
Pulpwood Association, Washington, DC. Technical Release 95-R-13. 2 p.

Benson, Robert E. and Michael J. Niccolucci. 1985. Costs of managing nontimber resources when
harvesting timber in the northern Rockies. USDA Forest Service, Intermountain Research
Station, Research Paper INT-351. 22 p.

Blinn, Charles R., Rick Dahlman, Lola Hidop, and Michagl A. Thompson. 1998. Temporary
stream and wetland crossing options for forest management. USDA Forest Service, North
Central Research Station, Genera Technical Report NC-202. 125 p.

Blinn, Charles R. and Rick Dahlman. 2000. Timber harvester perceptions of costs and benefits
from applying water quality BMPs in north-central USA. International Journal of Forest
Engineering. (In press)

Brummel, Kenneth R. 1993. Timber harvesting costs and group selection silviculture. American
Pulpwood Association, Washington, DC. Technical Release 93-R-42. 2 p.

Cubbage, Fred and Peter Lickwar. 1991. Estimating the costs of water quality protection on
private forest lands in Georgia. Research Division, Georgia Forestry Commission, Georgia
Forest Research Paper No. 86. 9 p.

Desrochers, Luc. 1999. Redistribution of delimbing slash on the cutover using grapple skidders.
Forest Engineering Research Institute of Canada, Field Note No.: Silviculture-116. 2 p.

Ellefson, Paul V. and Raph E. Weible. 1980. Economic impact of prescribing forest practicesto
improve water quality: A Minnesota case study. Minnesota Forestry Research Notes No.
274. 4 p.

Ellefson, Paul V. and Patrick D. Miles. 1984. Economic implications of managing nonpoint forest
sources of water pollutants: A midwestern perspective. pp. 107-118. In Peters, Penn A.
and John Luchok (editors) Mountain Logging Symposium Proceedings, June 5-7, 1984,
West Virginia University. 372 p.

Ellefson, Paul V. and Patrick D. Miles. 1985. Protecting water quality in the Midwest: Impact on
timber harvesting costs. Northern Journal of Applied Forestry 2:57-61.

99



Gasser, Donald P. 1985. Impacts of forest practice regulation in California. pp. 11-15. In Forest
Operationsin Politically and Environmentally Sensitive Areas: A proceedings of the
Council on Forest Engineering, Tahoe City, California, August 18-22, 1985. 162 p.

Gillies, Clayton. 1999. Using an erosion control blanket and hand seeding as an alternative for
rock riprap to armour severa cross ditches in Deneau Creek Watershed, B.C. Forest
Engineering Research Ingtitute of Canada, Western Division, Watershed Restoration
Compendium, Operations. Roads and Bridges No. 36. 2 p.

Gingras, J. -F. 1997. Harvesting with residual blocks or leave strips. an economic comparison.
Forest Engineering Research Institute of Canada, Technical Note TN-263. 8 p.

Grabinski, T. 1993. Construction of a portable bridge, west engineering zone, Three Rivers
District, Kootenal National Forest. USDA Forest service, Engineering Field Notes 25:33-
38.

Hancock, John. 1987. Inexpensive logging access bridge. American Pulpwood Association,
Washington, DC. Technical Release 87-R-45. 2 p.

Haney, Judy C. 1998. Costs of silvicultural best management practices on private forest land in
East Texas. Master of Science Thesis, Stephen F. Austin State University, Texas. 84 p.

Hislop, Lola E. 1996. Improving access and environmental sensitivity with portable surfaces on
low volume roads. USDA Forest Service, Technology and Development Program
Publication 9624 1211-SDTDC. 11 p.

Hornbeck, James W., C. Wayne Martin, and C. Tattersall Smith. 1986. Protecting forest streams
during whole-tree harvesting. Northern Journal of Applied Forestry 3:97-100.

Huyler, Neil K. and Chris B. LeDoux. 1985. Estimating the cost of applying Vermont’'s
acceptable management practices to logging on moderate slopes. pp. 165-171. In
Sustainability, Forest Health & Meeting the Nation’s Needs for Wood Products
Proceedings, Cashiers, North Carolina, June 5-8, 1995. 280 p.

Jamieson, Scott. 1996. When the going gets wet, the smart get planning. Canadian Forest
Industries, March. p. 9-10, 12, 14, 46.

Keegan, CharlesE. |11, Carl E. Fiedler, and Fred J. Stewart. 1995. Cost of timber harvest under
traditional and “New Forestry” silvicultural prescriptions. Western Journal of Applied
Forestry 10(1):36-42.

Kittredge, David B. Jr., Mark G. Rickenbach, and Stephen H. Broderick. 1999. Regulation and

stumpage prices: A tale of two states. Journal of Forestry 97(10):12-16. 100



Kittredge, David B. and Clairborne Woodall. 1997. Massachusetts loggers rate portable skidder
bridges. The Northern Logger and Timber Processor 46(4):26-27, 36.

Kluender, Richard A., Bryce J. Stokes, and Richard A. Williams. 1992. Effect of harvesting
intensity on cost per volume. American Pulpwood Association, Washington, DC.
Technical Release 92-R-50. 2 p.

Kluender, Richard and Bryce Stokes. 1999. The effect of removal intensity and tree size on
harvesting cost. American Pulpwood Association, Washington, DC. Technical Release 99-
R-3.2p.

Krag, R. K., J. Mansell, and W. J. Watt. 1991. Planning and operational strategies for reducing
soil disturbance on steep slopes in the Cariboo Forest Region, British Columbia. Forest
Engineering Research Institute of Canada, Technical Report TR-103. 26 p.

Larsson, Gerhard and Olof Rydstern. 1968. Economic design of motor truck haul road systemsin
forest areas. Acta Polytechnica Scandinavica, Civil Eng. and Building Constr. Series No.
52.85p.

Leatherberry, E. C., J. S. Spencer Jr., T. L. Schmidt and M. R. Carroll. 1995. An analysis of
Minnesota s fifth resources Inventory 1990. USDA Forest Service, North Central Forest
Experiment Station Resource Bulletin, NC 165. St. Paul.

Lickwar, Peter, Clifford Hickman, and Frederick W. Cubbage. 1992. Costs of protecting water
quality during harvesting on private forestlands in the southeast. Southern Journal of
Applied Forestry 16:13-20.

MacGregor, Douglas T. and Y ves Provencher. 1993. Recycling used truck tires into road building
mats. Forest Engineering Research Institute of Canada, Field Note No.: Roads & Bridges-
33.2p.

Maynard, Abigail A. and David E. Hill. 1992. Vegetative stabilization of logging roads and skid
trails. Northern Journal of Applied Forestry 9(4):153-157.

McDill, Marc E. and Howard M. Hoganson. 1994. Modeling Spatial Price Relationshipsin
Minnesota Stumpage Markets. A report to Charles K. Blanden Foundation. Grand Rapids.
33p.

McKee, W. H., Jr., G. E. Hatchell, and A. E. Tiarks. 1985. Managing site damage from logging.
USDA Forest Service, Southeastern Forest Experiment Station, General Technical Report
SE-32. 21 p.

101



Minnesota Department of Natural Resources. 1999. Minnesota Primary Forest Products
Directory. St. Paul. 118 p.

Minnesota Department of Natural Resources. 2000. 1999 Stumpage price index. St. Paul. 8p.

Minnesota Forest Resources Council. 1999. Sustaining Minnesota forest resources. Voluntary
site-level forest management guidelines for landowners, loggers and resource managers.
Minnesota Forest Resources Council, St. Paul, MN.

Minnesota Forestry Association and Minnesota Logger Education Program. 2000. Minnesota
Forest Resource Management Directory. Naylor Publications, Inc. Sacramento. 78 p.

Moll, Jeffrey E. 1996a. The plastic road. USDA Forest Service, Technology and Devel opment
Program, Publication 9624 1206-SDTDC. 12 p.

Moall, Jeffrey E. 1996b. A guide for road closure and obliteration in the Forest Service. USDA
Forest Service, Technology and Development Program Publication 9677 1205. 49 p.

Moall, Jeff, Ed Lider, Robert Harper, and John Neirinckx. 1996. Full recontouring and channel
crossing restoration techniques for closure and obliteration of low-volume roads.
Engineering Field Notes 28(1):23-33.

Niccolucci, Michadl J. and Ervin G. Schuster. 1990. Influence of nontimber resources on timber
sale characteristics in the intermountain west. USDA Forest Service, Intermountain
Research Station, Research Paper INT-422. 12 p.

Patterson, D. L. 1997. The cost of regulation in the interior of British Columbia. Canadian Forest

Industries. April/May: 52, 54, 56.

Phillips, Michadl J., Richard Rossman, and Rick Dahlman. 1994. Best management practices for
water quality evaluating BMP compliance on forest lands in Minnesota: A three-year
study. St. Paul, MN: Minnesota Department of Natural Resources, Division of Forestry.
50 p.

Ploetz, Bob. 1998. Silt fence use around logging jobs. American Pulpwood Association,
Washington, DC. Technical Release 98-R-27. 2 p.

Puettmann, K., C. Blinn, H. Mclver, and A. Ek. 1998. Status of Minnesota timber harvesting and

slvicultural practice in 1996. A report to the Minnesota Forest Resources Council. St.
Paul: Minnesota Forest Resources Council Report #MP0O698.

102



Ray, Rebecca J., Dennis J. Cengel, W. F. Watson, James D. Clark, Donald G. Hodges, and Victor
A. Rudis. 1994. A benefit-cost comparison of providing scenic beauty in the Ouachita
National Forest. pp. 39 - 51. In Sessions, John and Loren Kellogg (editors) Advanced
Technology in Forest Operations: Applied Ecology in Action Proceedings, Council on
Forest Engineering, Portland/Corvallis, Oregon, July 24-29, 1994. 351 p.

Rothwell, R. L. 1983. Erosion and sediment production at road-stream crossings. Forestry
Chronicle 23:62-66.

Sage, R. W., Jr. and W. C. Tierson. 1975. Establishing vegetation cover along logging access
roads. Techniques-costs-benefits. Northern Logger 24(4):16-17, 33-34, 38.

Shaffer, Robert M. and Gregory S. Meade. 1997. Evaluation of harvest planning training. Forest
Products Journal 47(7/8):69-71.

Shaffer, R. M., H. L. Haney, Jr., E. G. Worrell, and W. M. Aust. 1998. Forestry BMP
implementation costs for Virginia. Forest Products Journal 48(9):27-29.

Shaffer, Robert M., Kenneth R. Brummel, Thomas W. Reisinger, and Bryce J. Stokes. 1993.
Impact of group selection silviculture on timber harvesting productivity and cost in
Appalachian hardwood timber stands. Northern Journal of Applied Forestry. 10(4):170-
174.

Smidt, Mathew. 2000. Predicting costs for best management practices. University of Kentucky,
College of Agriculture, Cooperative Extension Service, Lexington, KY, The Kentucky
Logjam 6(1):2-4.

Taylor, Steven. 1994. Portable timber bridge for temporary stream crossings. American Pulpwood
Association, Washington, DC. Technical Release 94-R-7. 2 p.

Taylor, S. E., M. A. Ritter, J. M. Franklin, P. A. Morgan, and K. P. Keliher. 1999a. Portable
timber bridge systems for forest roads. |n Forestry Engineering For Tomorrow
Proceedings, Edinburgh, Scotland, June 28-30,1999. 19 p.

Taylor, Steven E., Robert B. Rummer, Kyung H. Yoo, Richard A. Welch, and Jason D.
Thompson. 1999b. What we know - and don’t know - about water quality at stream
crossings. Journal of Forestry 97(8):12-17.

Thibodeau, Don. 1995. Putting a price tag on the code. Can. Forest Ind., April/May:52, 54-56.

103



Thibodeau, E. Don. 1994. Effects of environmental protection on forest management costs in the
Nehalliston Creek Watershed: An analysis. Forest Resource Devel opment Agreement
Working Paper WP-6-008, Forest Engineering Research Institute of Canada, Specia
Report SR-95. 55 p.

Vasievich, J. Michael and Chris Edgar. 1998. Economic implications of proposed forest
management guidelines for Minnesota. Minnesota Forest Resources Council, St. Paul,
Minnesota, MFRC Report #SE-0998. 77 p.

Veverka, Christina. 1998. Using native grasses to revegetate after logging. Land and Water
42(3):36-39.

Weigand, James F. and A. Lynn Burditt. 1992. Economic implications for management of
structural retention on harvest units at the Blue River Ranger District, Willamette National
Forest, Oregon. USDA Forest Service, Pacific Northwest Research Station, Research
Note PNW-RN-510. 17 p.

Woodman, James N. and Frederick W. Cubbage. 1994. Potential costs of mandatory best
management practices in Georgia. pp. 309-322. In David H. Newman and Mary Ellen
Aronow (editors) Forest Economics on the Edge: Proceedings of the 24th Annual
Southern Forest Economics Workshop, Savannah, Georgia, March 27-29, 1994. 418 p.

Zawacki, Mark. 1991. ADM portable bridges. American Pulpwood Association, Washington,
DC. Tech. Rel. 91-R-49. 2 p.

104



Attachment 1. Timber Harvesting Riparian Guidelinesin Oregon

Oregon Department of Forestry
Forest Practice Administrative Rules

DIVISION 630 -- HARVESTING

629-630-000 Purpose

629-630-100 Skidding and yarding Practices

629-630-200 Landings

629-630-300 Drainage Systems

629-630-400 Treatment of Waste Materias

629-630-500 Harvesting on High Risk Sitesin Western Oregon
629-630-600 Felling; Remova of Slash

629-630-700 Yarding' Cable Equipment Near Waters of the State
629-630-800 Yarding; Ground-based Equipment Near Waters of the State

629-630-000 - Purpose

(1) Harvesting of forest tree speciesis an integral part of forest management by which wood for
human use is obtained and by which forests are established and tended.

(2) Harvesting operations result in atemporary disturbance to the forest environment.

(3) The purpose of the harvesting rules is to establish standards for forest practices that will
maintain the productivity of forestland, minimize soil and debris entering waters of the state, and
protect wildlife and fish habitat.

(4) OARs (Oregon Administrative Rules) 629-630-000 through 629-630-800 shall be known as
the harvesting rules.

(5) The harvesting rules shall apply to all forest practices regions unless otherwise indicated.
629-630-100 - Skidding and Yarding Practices

(1) For each harvesting operation, operators shall select alogging method and type of equipment
appropriate to the given slope, landscape, and soil properties in order to minimize soil
deterioration and to protect water quality.

(2) Operators shall avoid ground based yarding on unstable, wet, or easily compacted soils and on
slopes which exceed 35 percent unless operations can be conducted without damaging soil
productivity through soil disturbance, compaction or erosion.

(3) Operators shall locate skid trails where sidecasting is kept to a minimum. 105



(4) Operators shall locate skid trails on stable areas so as to minimize the risk of materia entering
waters of the state.

(5) Operators shall avoid excavating skid trails on umps or dides.

(6) Operators shall limit cable logging to uphill yarding whenever practical. When yarding across
high risk sites in the Northwest Oregon Region or Southwest Oregon Region, or when downhill
cable yarding in any region is necessary, operators shall use alayout and system which minimizes
soil displacement.

629-630-200 - Landings
(1) Operators shall minimize the size of landings to that necessary for safe operation.

(2) Operators shall locate landings on stable areas so as to minimize the risk of material entering
waters of the state.

(3) Operators shall avoid locating landings in riparian management areas. When no feasible
aternative landing locations exist, operators shall obtain prior approva of the State Forester
before locating landings in riparian management aress.

(4) Operators shall not incorporate slash, logs, or other large quantities of organic material into
landing fills.

(5) Operators shall deposit excess material from landing construction in stable locations well
above the high water level.

629-630-300 - Drainage Systems

(1) The purpose of thisrule isto provide and maintain a drainage system for each landing, skid
trail, and fire trail that will control and disperse surface runoff to minimize sediment entering
waters of the state.

(2) Operators shall construct dips, grade reversals or other effective water diversionsin skid trails
and fire trails as necessary to minimize soil displacement and to ensure runoff water is filtered
before entering waters of the state.

(3) Operators shall drain skid trails by water barring or other effective means immediately
following completion of the operation and at all times during the operation when runoff is likely.

(4) Operators shall establish effective drainage on landings during and after use.
629-630-400 - Treatment of Waste Materials

(1) Operators snall leave or place al debris, dash, sidecast and other waste material associated
with harvesting in such a manner to prevent their entry into waters of the state.

(2) Where sidecast material or exposed soils are potentially unstable or erodible, the operator shall
stabilize it by pullback, spreading out, seeding or other effective means. 106



(3) Operators shall remove from the forest all petroleum product related waste material associated
with the operation including, but not limited to, crankcase ail, filters, grease and oil containers.

(4) Operators shall dispose of all other debris such as machine parts, old wire rope, and used
tractor tracks so that such materials do not enter waters of the state.

629-630-500 - Harvesting on High Risk Sitesin Western Oregon

(1) In the Northwest Oregon and Southwest Oregon regions, operators shall obtain prior approval
from the State Forester before conducting harvesting operations on high risk sites.

(2) Written plans, where required for harvesting on high risk sites, will describe how harvesting
operations will be conducted to minimize impact upon soil and water resources.

629-630-600 - Felling; Removal of Slash

(1) Operators shall fell, buck, and limb trees in ways that minimize disturbance to channels, soils
and retained vegetation in riparian management areas, streams, lakes and all wetlands greater than
one-quarter acre, and that minimize slash accumulations in channels, significant wetlands and
lakes.

(2) During felling operations operators shall:

(8) Whenever possible, fell all conifer trees away from riparian management aress,
streams, lakes and significant wetlands, except for trees felled for approved stream
improvement projects.

(b) On steep dopes, use felling practices such as jacking, line pulling, high stumps,
whole tree yarding, or stage-cutting as necessary and feasible to prevent damage to
vegetation retained in riparian management aress, soils, streams, lakes and
significant wetlands.

(c) When hardwoods must be felled into or across streams, lakes or significant
wetlands, operators shall:

(A) Buck and yard the trees to minimize damage to beds, banks and
retained vegetation.

(B) When it can be done consistently with protecting beds and
banks, yard hardwood trees or logs away from the water before
limbing.

(3) Operators shal minimize the effects of dlash that may enter waters of the state during felling,
bucking, limbing or yarding by:

(a) Removing dash from Type F and Type D streams, lakes and significant
wetlands as an ongoing process (remova within 24 hours of the material entering
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(b) Not alowing slash to accumulate in Type N streams, lakes or wetlands in
guantities that threaten water quality or increase the potential for mass debris
movement.

(c) Placing any dash that is removed from streams, lakes, or wetlands above high
water levels where it will not enter waters of the state.

629-630-700 - Yarding; Cable Equipment Near Waters of the State

(1) Operators shall maintain the purposes and functions of vegetation required to be retained in
riparian management areas and minimize disturbance to beds and banks of streams, lakes, all
wetlands larger than one-quarter acre, and retained vegetation during cable yarding operations.

(2) Operators shal minimize the yarding of logs across streams, lakes, significant wetlands, and
other wetlands greater than one-quarter acre whenever harvesting can be accomplished using
existing roads or other practical alternatives.

(3) Operators may use yarding corridors through retained streamside trees as long as the numbers
and widths of yarding corridors are minimized. Operators shall obtain prior approval of the State
Forester when yarding across streams classified as Type F or Type D, any large or medium Type
N streams, lakes, or significant wetlands.

(4) When yarding across Type F or Type D streams, any large or medium Type N streams, lakes,
or significant wetlands is necessary, it shall be done by swinging the yarded materia free of the
ground in the aquatic areas and riparian aress.

(5) Cable yarding across streams classified as small Type N or other wetlands greater than one-
guarter acre shall be done in ways that minimize disturbances to the stream channel or wetland
and minimize disturbances of retained streamside vegetation.

629-630-800 - Yarding; Ground-based Equipment Near Waters of the State

(1) Operators shall maintain the purposes and functions of vegetation required to be retained in
riparian management areas, and minimize disturbances to beds and banks of streams, lakes, all
wetlands larger than one-quarter acre, and retained vegetation during ground-based yarding
operations.

(2) Operators shall not operate ground-based equipment within any stream channel except as
allowed in the rules for temporary stream crossings.

(3) Operators shall minimize the number of stream crossings.
(4) For crossing streams that have water during the periods of the operations, operators shall:

(a) Construct temporary stream crossing structures such as log crossings, culvert
installations, or fords that are adequate to pass stream flows that are likely to
occur during the periods of use. Structures shall be designed to withstand erosion
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(b) Choose locations for temporary stream crossing structures which minimize cuts
and fills or other disturbances to the stream banks.

(c) Minimize the volume of material in any fills constructed at a stream crossing.
Fills over eight feet deep contain such alarge volume of material that they can be a
considerable risk to downstream beneficial uses should the material move
downstream by water. For any fill for atemporary crossing that is over eight feet
deep, operators shall obtain approval by the State Forester of awritten plan that
includes a description of how the fills would be constructed, passage of water, and
the length of time the fills would be in the stream.

(d) Design temporary structures so that fish movement is not impaired on Type F
streams.

(e) Remove all temporary stream crossing structures immediately after completion
of operations or prior to seasonal runoff that exceeds the water carrying capacity
of the structures, whichever comes first. When removing temporary structures,
operators shall place fill material where it will not enter waters of the state.

(5) For stream crossings where the channels do not contain water during the periods of the
operations, operators are not required to construct temporary crossings as long as disturbances
are no greater than what would occur if structures were constructed. Soil that enters the channels
during the yarding operations must be removed after completion of the operation or prior to
stream flow, whichever comes first. When removing such materials from the channels, operators
shall place the materialsin locations where they will not enter waters of the state.

(6) Operators shall construct effective sediment barriers such as water bars, dips, or other water
diversion on stream crossing approaches after completion of operations, or prior to rainy season
runoff, whichever comes first.

(7) Machine activity near (generally within 100 feet) streams, lakes, and other wetlands greater
than one-quarter acre shall be conducted to minimize the risk of sediment entering waters of the
state and preventing changes to stream channels. Operators shall only locate, construct, and
maintain skid trailsin riparian management areas consistent with the harvesting rules.

(8) Operators shall minimize the amount of exposed soils due to skid trails within riparian
management area. Except at stream crossings, operators shall not locate skid trails within 35 feet
of Type F or Type D streams. Operators shall provide adequate distances between all skid trails
and waters of the state to filter sediment from runoff water.

(9) Operators shall locate and construct skid trails so that when high stream flow occurs water
from the stream will not flow onto the skid trail.
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DIVISION 635 - WATER PROTECTION RULES: PURPOSE, GOALS,
CLASSIFICATION AND RIPARIAN MANAGEMENT AREAS

629-635-000 Riparian Management Goals

629-635-100 Water Protection Rules; Purpose and Goals

629-635-110 Water Protection Rules; Applicability and Monitoring

629-635-120 Watershed Specific Practices for Water Quality Limited Watersheds and
Threatened or Endangered Aquatic Species

629-635-130 Written Plans For Streams, Lakes, Wetlands and Riparian Management Areas

629-635-200 Water Classification

629-635-210 Designation of Waters; Notice to Landowners; Reconsideration

629-635-220 Geographic Regions

629-635-300 Riparian Management Areas and Water Quality Protection Measures

629-635-310 Riparian Management Area Widths for Streams

Tablel Riparian Management Area Widths for Streams of Various Sizes and Beneficial
Uses

629-635-000 - Riparian Management Goals

The definitions in OAR 629-600-100 apply to the Water Protection Rules, unless otherwise
defined in the specific rules.

629-635-100 - Water Protection Rules, Purpose and Goals

(1) The leading use on private forestland is the growing and harvesting of trees, consistent with
sound management of soil, air, water, fish and wildlife resources. There is a unique concentration
of public resource values in and near waters of the state because these areas are critical for the
overall maintenance of fish and wildlife and for maintaining water quality. Consequently, the
policies of the Forest Practices Act, including encouraging economically efficient forest practices,
are best achieved by focusing protection measures in riparian management aress.

(2) OAR 629-635-000 through 629-660-060 shall be known as the "water protection rules."

(3) The purpose of the water protection rules is to protect, maintain and, where appropriate,
improve the functions and values of streams, lakes, wetlands, and riparian management aresas.
These functions and values include water quality, hydrologic functions, the growing and
harvesting of trees, and fish and wildlife resources.

(4) The water protection rules include general vegetation retention prescriptions for streams, lakes
and wetlands that apply where current vegetation conditions within the riparian management area
have or are likely to develop characteristics of mature forest stands in a"timely manner."
Landowners are encouraged to manage stands within riparian management areas in order to grow
trees in excess of what must be retained so that the excess may be harvested.
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(5) The water protection rules also include alternative vegetation retention prescriptions for
streams to allow incentives for operators to actively manage vegetation where existing vegetation
conditions are not likely to develop characteristics of mature conifer forest standsin a"timely
manner."

(6) OARs 629-640-400 and 629-645-020 allow an operator to propose site-specific prescriptions
for sites where specific evaluation of vegetation within a riparian management area and/or the
condition of the water of the state is used to identify the appropriate practices for achieving the
vegetation and protection goals.

(7) The overall goal of the water protection rulesis to provide resource protection during
operations adjacent to and within streams, lakes, wetlands and riparian management areas so that,
while continuing to grow and harvest trees, the protection goals for fish, wildlife, and water
quality are met.

(a) The protection goal for water quality (as prescribed in ORS 527.765) isto
ensure through the described forest practices that, to the maximum extent
practicable, non-point source discharges of pollutants resulting from forest
operations do not impair the achievement and maintenance of the water quality
standards.

(b) The protection goal for fish isto establish and retain vegetation consistent with
the vegetation retention objectives described in OAR 629-640-000 (streams), OAR
629-645-000 (significant wetlands), and OAR 629-650-000 (lakes) that will
maintain water quality and provide aguatic habitat components and functions such
as shade, large woody debris, and nutrients.

(c) The protection goal for wildlife is to establish and retain vegetation consistent
with the vegetation retention objectives described in OAR 629-640-000 (streams),
OAR 629-645-000 (significant wetlands), and OAR 629-650-000 (lakes) that will
maintain water quality and habitat components such as live trees of various species
and size classes, shade, snags, downed wood, and food within riparian
management areas. For wildlife species not necessarily reliant upon riparian aress,
habitat in riparian management areas is also emphasized in order to capitalize on
the multiple benefits of vegetation retained along waters for a variety of purposes.

629-635-110 - Water protection Rules; Applicability and Monitoring

(1) Except as described below, the water protection rules shall become effective on September 1,
1994 and shall be applied as follows:

(a) Operations for which a notification has been received after April 22, 1994,
must comply with the water protection rulesin all portions of the operation that
have not been felled prior to September 1, 1994.

111



(2)

(3)

(b) Operations for which a notification has been recelved and a written plan has
been approved by the State Forester on or before April 22, 1994, shall continue to
comply with the written plan and the rules that were in effective April 21, 1994,
through December 31,1994, unless the operator has requested and the State
Forester has approved a change to the water protection rules as alowed in
subsection (1)(d).

(c) After December 31, 1994 the water protection rules shall apply fully to all
operations.

(d) Operators may request to have the water protection rules apply to an operation
at any time following April 22, 1994. The State Forester shall approve such
requests so long as the operator will fully apply the water protection rules on the
operation.

(a) For the purposes of the Oregon Forest Practices Act (ORS 527.610 to ORS
527.770, and related sections, Chapter 919, Oregon Laws 1991), Type F and Type
D streams classified under OAR 629-635-200 are equivaent to "Class | streams.”

(b) For the purposes of ORS 215.730(1)(b)(c), Type N Streams classified under
OAR 629-635-200 are equivalent to "Class Il streams.”

(a) Monitoring and evaluation of the water protection rules are necessary because
of the innovative approach taken in the rules. Monitoring and evaluation are
needed to increase the level of confidence of all concerned that the rules will
maintain and improve the condition of the riparian vegetation and waters of the
state over time.

(b) In cooperation with state and federal agencies, landowners and other interested
parties, the department shall conduct monitoring on a continuing basis to evaluate
the effectiveness of the water protection rules. The monitoring shall determine the
effectiveness of the rules to meet the goals of the Forest Practices Act and the
purposes stated in the rules, as well as their workability and operability.

(c) It isthe Board of Forestry's intent that the department and its cooperators place
a high priority on assessing the monitoring needs and securing adequate resources
to conduct the necessary monitoring. The department shall work with its
cooperators and the L egislature to secure the necessary resources, funding and
coordination for effective monitoring.

(d) The department shall report to the Board of Forestry annually about current
monitoring efforts and, in atimely manner, present findings and recommendations
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for changes to practices. The Board of Forestry shall consider the findings and
recommendations and take appropriate action.

629-635-120 - Water shed Specific Practices for Water Quality Limited Water sheds and
Threatened or Endangered Aquatic Species

(1) The objective of thisruleis to describe a process for determining whether additional
watershed specific protection rules are needed for watersheds that have been designated as water
quality limited or for watersheds containing threatened or endangered aquatic species.

(2) The Board of Forestry shal appoint an interdisciplinary task force, including representatives of
forest landowners within the watershed and appropriate state agencies, to evaluate a watershed, if

the board has determined based on evidence presented to it that forest practices in awatershed are
measurably limiting to water quality achievement or species maintenance, and either:

(8) The watershed is designated by the Environmental Quality Commission as
water quality limited; or

(b) The watershed contains threatened or endangered aquatic species identified on
lists that are adopted by rule by the State Fish and Wildlife Commission, or are
federdly listed under the Endangered Species Act of 1973 as amended.

(3) The board shall direct the task force to analyze conditions within the watershed and
recommend watershed-specific practices to ensure water quality achievement or species
maintenance.

629-635-130 - Written Plans For Streams, L akes, Wetlands And Riparian M anagement
Areas

(1) Operators shall obtain written approval from the State Forester of awritten plan before
conducting any operation requiring notification under OAR 629-605-140(1) within:

(a) 100 feet of fish use or domestic water use streams (classified as Type F or Type
D under OAR 629-635-200), except as described in section (3) of thisrule;

(b) 300 feet of significant wetlands; or
(c) 100 feet of large lakes.

(2) In addition to the written plan requirements in OAR 629-605-170(6), operators shall
specifically describe in the written plan for operations within 100 feet of domestic water use
portions of Type F or D streams the practices and methods that will be used to prevent sediment
from entering waters of the state.

(3) The State Forester may waive, in writing, the requirement for a written plan within 100 feet of
aTypeF or Type D stream, if the State Forester determines the intended forest practice will not
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directly affect the physical components of the riparian management area. "Physica components'
means materials such as, but not limited to, vegetation, snags, rocks, and soil. "Directly affect”
means that physical components will be moved, disturbed, or otherwise altered by the operation
activity, even if only temporarily.

(4) Written plans required under section (1) of this rule are subject to the process required for a
written plan pursuant to ORS 527.670(8) through (12), and appeal pursuant to ORS 527.700.

(5) The operator shall comply with all provisions of an approved written plan.
629-635-200 - Water Classification

(2) The purpose of this water classification system is to match the physical characteristics and
beneficia uses of awater body to a set of appropriate protection measures.

(2) For the purposes of applying appropriate protection measures, waters of the state shall be
classified as either streams, wetlands, or lakes.

(3) Streams shall be classified further according to their beneficial uses and size.
(4) Streams shall be classified into one of the following three beneficial use categories:

(a) Streams that have fish use, including fish use streams that have domestic water
use, shall be classified as Type F.

(b) Streams that have domestic water use, but not fish use, shall be classified as
TypeD.

(c) All other streams shall be classified as Type N.

(5) For purposes of classification, a stream is considered to have domestic water use only if a
domestic water use permit has been issued by the Oregon Water Resources Department.

(6) A channel is considered to have domestic water use upstream of an intake for the distances
indicated below:

(a) For domestic water use that is acommunity water system (as defined under
OAR 333-61-020), Type D classification shall initially apply to the length of
stream that was designated as Class | under the classification system that was in
effect on April 22, 1994, which is that shown on district water classification maps
at the time of adoption of thisrule.

(b) For domestic water use that is not a community water system, Type D
classification shall beinitially applied for the shortest of the following distances:

(A) The distance upstream of the intake to the farthest upstream
point of summer surface flow;

(B) Half the distance from the intake to the drainage boundary; or
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(C) 3000 feet upstream of the intake.

(c) Type D classification shall apply to tributaries off the main channel aslong as
the conditions of subsections (6)(a) and (b) of this rule apply.

(7)

(a) A representative of acommunity water system or other domestic use water
permit holder may request that the department designate additional lengths of
channels upstream of a domestic water intake or reservoir as Type D. The
representative or permit holder must present evidence that the additional stream
protection is needed. The department will decide whether or not to extend Type D
classification to these other channels based on evidence presented by the
regquesting party showing that protection measures associated with Type N
classification would be insufficient to prevent adverse detrimental temperature
increases, turbidity increases, or other adverse water quality changes at the
domestic water use intake or reservoir.

(b) The process and criteria described in subsection (7)(a), and the criteria under
section (6) of this rule will be used to evaluate the extent of Type D classification
for new community water systems.

(c) The department will decide whether or not to extend the length of Type D
classification within 30 days of the presentation of evidence.

(8) The domestic water use classification may be waived by the department at the request of a
landowner who is the sole domestic water use permit holder for an intake and who owns all the
land along upstream channels that would be affected by the classification related to that intake.
Thiswaiver shall not affect the classification related to downstream domestic water use intakes.

(9) A stream or lake will be considered to have fish use if inhabited at any time of the year by
anadromous or game fish species or fish that are listed as threatened or endangered species under
the federal or state endangered species acts.

(10) The fish use classification does not apply to waters where fish were introduced through afish
stocking permit that includes documentation that the stream had no fish prior to stocking.

(11) The department, with assistance from the Oregon Department of Fish and Wildlife, will
conduct a comprehensive field survey to identify fish use on non-federal forestland in Oregon.
However, this survey will take a number of years to complete. In the interim, the following
procedures apply to determining which unsurveyed waters are designated Type F:

(a) The department will assume that waters have fish use if they were Class | under
the previous classification system. Waters that were Class | solely because of
domestic water use are excluded.
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(b) If waters within the boundaries of a proposed operation were not Class |
(under the previous classification system) and fish use is unknown, then:

(A) The department will conduct afield survey for fish after a
notification of operation is received; or

(B) The department will approximate the upstream extent of fish
use in awatershed by considering the connection of the water with
downstream waters where fish use is known. Fish use will be
assumed to occur upstream of the known fish use until the first
natural barrier to fish use is encountered.

(c) Where fish use is unknown, an operator may request that the department
conduct afield survey for fish use for reaches of a stream that will be included
within an operation that is scheduled to start at least 12 months following the
request. The operator shall limit such requests to operations that are part of a
landowner's planned harvest schedule and will be conducted during the following
year. The department, with assistance from the Oregon Department of Fish and
Wildlife when needed, shall attempt to complete such surveys within 12 months
following the request. If the survey cannot be conducted in the time indicated, the
stream will be considered to have no fish use. However, if the operation has not
commenced within six months of the time the operation was scheduled to begin,
the stream will again be considered to have unknown fish use.

(d) The department may use other reliable fish survey information when
determining whether or not a stream has fish use. This information could include
surveys done by landowners, federal or state agencies, universities, or other
persons or entities. The department will determine whether such information is
reliable.

(12) For each of the three beneficial use categories (Type F, Type D, and Type N), streams shall
be categories further according to three size categories: large, medium, and small. The size
categories are based on average annual flow.

(a) Small streams have an average annual flow of two cubic feet per second or less.

(b) Medium streams have an average annual flow greater than two and less than
ten cubic feet per second.

(c) Large streams have an average annual flow of ten cubic feet per second or
greater.

(13) The assignment of size categories to streams on forestland will be done by the department as
follows:
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(a) The department will index average annual flow to the upstream drainage area
and average annual precipitation. The methodology is described in Technical Note
FP1 dated April 21, 1994.

(b) Actual measurements of average annual flow may substitute for the calculated
flows described in the technical note.

(c) Any stream with a drainage area less than 200 acres shall be assigned to the
small stream category regardless of the flow index calculated in subsection (13)(a).

(14) Wetlands shall be classified further as indicated below.
(a) The following types of wetlands are classified as "significant wetlands':
(A) Wetlands that are larger than eight acres,
(B) Estuaries,
(C) Bogs, and
(D) Important springs in eastern Oregon.

(b) Stream-associated wetlands that are less than eight acres are classified
according to the stream with which they are connected.

(c) All other wetlands, including seeps and springs are classified according to their
Size as either "other wetlands greater than one-quarter acre” or "other wetlands
less than one-quarter acre.”

(15) Lakes shall be classified further as indicated below:
(a) Lakes greater than eight acres are classified as "large lakes."
(b) All other lakes are classified as "other lakes."
629-635-210 - Designation of Waters; Noticeto Landowners; Reconsider ation

(1) The State Forester shall maintain a map showing the classification of waters of the statein
each Department of Forestry unit office where notice of operations required by ORS 527.670(6)
may be submitted. The map shall show streams, lakes, and significant wetlands of known
classification within the geographic area of responsibility for that unit office. For streams, the
maps shall indicate the size class and, when known, extent of fish use and domestic water use
classification.

(2) Once awater of the state has been classified according to OAR 629-635-200, the State
Forester shall not change the classification without written notice to the landowners immediately
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adjoining the portion(s) of water to be reclassified. Notice to landowners shall include the reason
for the change of classification and applicable rules.

(3) Any landowner whose land immediately adjoins the water to be reclassified, any landowner
who has received a water right or was granted an easement affecting the water classification, or
any state resource agency may request reconsideration of classifications of waters of the state by
the department. Such a request shall be in writing and shall identify on a map the portion of the
stream or water of the state which should be reconsidered. The request shall present evidence that
the current classification is not consistent with OAR 629-635-200 "Water Classification."

(4) The department shall have up to 14 days to provide afinal decision on arequest for
reconsideration of water classification. Until such a decision is provided, operators shall conduct
any operation based upon the most protective potential water classification.

629-635-220 - Geographic Regions

For the purposes of assigning protection measures to waters of the state, seven geographic
regions have been delineated for forested areas within the state. The boundaries and names of the
geographic regions are displayed in Figure 1. Precise boundaries are found on maps at department
field offices. Geographic regions are not "forest regions' established pursuant to ORS 527.640(1).

629-635-300 - Riparian M anagement Areas and Water Quality Protection Measur es

(1) Riparian management area widths are designated to provide adequate areas along streams,
lakes, and significant wetlands to retain the physical components and maintain the functions
necessary to accomplish the purposes and to meet the protection objectives and goals for water
quality, fish, and wildlife set forth in OAR 629-635-100.

(2) Specified protection measures, such as for site preparation, yarding and stream channel
changes, are required for operations near waters of the state and within riparian management
areas to maintain water quality.

3)

() Operators shall apply the specified water quality protection measures and
protect riparian management areas along each side of streams and around other
waters of the state as described in OAR 629-635-310 through 629-660-060.

(b) Operators may vary the width of the riparian management area above or below
the average specified width depending upon topography, operationa requirements,
vegetation, fish and wildlife resources and water quality protection as long as
vegetation retention and protection standards are met. However, the average width
of the entire riparian management area within an operation must equal or exceed
the required width.
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629-635-310 - Riparian Management Area Widthsfor Streams

(1)

(a) The riparian management area widths for streams are designated for each
stream type as shown in Table 1.

(b) Except asindicated in section (2), operators shall measure the riparian
management area width as a dope distance from the high water level of main

channels.

(c) Notwithstanding the distances designated in subsection (1)(a), where wetlands
or side channels extend beyond the designated riparian management area widths,
operators shall expand the riparian management area as necessary to entirely
include any stream-associated wetland or side channel plus at least 25 additional

feet. This provision does not apply to small Type N streams.

(2) In situations where the slope immediately adjacent to the stream channel is steep exposed soll,
arock bluff or talus slope, operators shall measure the riparian management area as a horizontal
distance until the top of the exposed bank, bluff or talus dope is reached. From that point, the
remaining portion of the riparian management area shall be measured as a dope distance.

Table 1. Riparian Management Area Widths for Streams of Various Sizes and Beneficial Uses

(OAR 629-635-310.)

TypeF TypeD TypeN
|[Large 100 feet 70 feet 70 feet
M edium 70 feet 50 feet 50 feet
Apply specified water quality
Small 50 feet 20 feet protection measures, and see

629-640-200.
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DIVISION 640 -- WETLANDS AND RIPARIAN MANAGEMENT AREAS

629-640-000 Vegetation Retention Goals for Streams; Desired Future Conditions
629-640-100 General Vegetation Retention Prescription for Type F Streams
629-640-110 Live Tree Retention Credit for Improvement of Type F Streams
629-640-200 General Vegetation Retention Prescription for Type D and Type N Streams
629-640-300 Alternative Vegetation Retention Prescriptions

629-640-400 Site Specific Vegetation Retention Prescriptions for Streams and Riparian

Management Areas

629-640-500 Reforestation Within Stream Riparian Management Areas

Table 2 General Prescription for Type F Streams: Streamside Tree Retention for Harvest
Type 2 or 3 Units (OAR 629-640-100)

Table 3 General Prescription for Type F Streams: Streamside Tree Retention for Harvest
Type 1, Partial Harvest, or Thinning Units (OAR 629-640-100)

Table4 Basal Areafor Various Diameter Classes (OAR 629-640-100)

Tableb5 V egetation Retention for Specified Small Type N Streams (OAR 629-640-200)

Table 6 General Prescription for Type D, and Large and Medium Type N Streams.
Streamside Tree Retention for Harvest Type 2, or Type 3 Units (OAR 629-640-
200)

Table7 General Prescription for Type D, and Large and Medium Type N Streams.
Streamside Tree Retention for Harvest Type 1, Partial Harvest, or Thinning (OAR
629-640-200)

629-640-000 - Vegetation Retention Goalsfor Streams; Desired Future Conditions

(1) The purpose of this rule isto describe how the vegetation retention measures for streams were
determined, their purpose and how the measures are implemented. The vegetation retention
requirements for streams described in OAR 629-640-100 through OAR 629-640-400 are designed
to produced desired future conditions for the wide range of stand types, channel conditions, and
disturbance regimes that exist throughout forestlands in Oregon.

(2) The desired future condition for streamside areas along fish use streams is to grow and retain
vegetation so that, over time, average conditions across the landscape become similar to those of
mature streamside stands. Oregon has a tremendous diversity of forest tree species growing along
waters of the state and the age of mature streamside stands varies by species. Mature streamside
stands are often dominated by conifer trees. For many conifer stands, mature stands occur
between 80 and 200 years of stand age. Hardwood stands and some conifer stands may become
mature at an earlier age. Mature stands provide ample shade over the channel, an abundance of
large woody debris in the channel, channel-influencing root masses aong the edge of the high
water level, snags, and regular inputs of nutrients through litter fall.

(3) Therule standards for desired future conditions for fish use streams were developed by
estimating the conifer basal areafor average unmanaged mature streamside stands (at age 120) for
each geographic region. This was done by using normal conifer yield tables for the average 120



upland stand in the geographic region, and then adjusting the basal areafor the effects of riparian
influences on stocking, growth and mortality or by using available streamside stand data for
mature stands.

(4) The desired future condition for streamside areas that do not have fish use is to have sufficient
streamside vegetation to support the functions and processes that are important to downstream
fish use waters and domestic water use and to supplement wildlife habitat across the landscape.
Such functions and processes include: maintenance of cool water temperature and other water
quality parameters; influences on sediment production and bank stability; additions of nutrients
and large conifer organic debris; and provision of snags, cover, and trees for wildlife.

(5) Therule standards for desired future conditions for streams that do not have fish use were
developed in amanner similar to fish use streams. In calculating the rule standards, other factors
used in developing the desired future condition for large streams without fish use and al medium
and small streams included the effects of trees regenerated in the riparian management area during
the next rotation and desired levels of instream large woody debris.

(6) For streamside areas where the native tree community would be conifer dominated stands,
mature streamside conditions are achieved by retaining a sufficient amount of conifers next to
large and medium sized fish use streams at the time of harvest, so that halfway through the next
rotation or period between harvest entries, the conifer basal area and density is similar to mature
unmanaged conifer stands. In calculating the rule standards, a rotation age of 50 years was
assumed for even-aged management and a period between entries of 25 years was assumed for
uneven-aged management. The long-term maintenance of streamside conifer standsis likely to
require incentives to landowners to manage streamside areas so that conifer reforestation occurs
to replace older conifers over time.

(7) Conifer basal area and density targets to produce mature stand conditions over time are
outlined in the general vegetation retention prescriptions. In order to ensure compliance with state
water quality standards, these rules include requirementsto retain all trees within 20 feet and
understory vegetation within 10 feet of the high water level of specified channels to provide
shade.

(8) For streamside areas where the native tree community would be hardwood dominated stands,
mature streamside conditions are achieved by retaining sufficient hardwood trees. As early
successiona species, the long-term maintenance of hardwood streamside stands will in some cases
require managed harvest using site specific vegetation retention prescriptions so that reforestation
occurs to replace older trees. In order to ensure compliance with state water quality standards,
these rules include requirements in the general vegetation retention prescription to retain all trees
within 20 feet and understory vegetation within 10 feet of the high water level of specified
channels to provide shade.

(9) In many cases the desired future condition for streams can be achieved by applying the genera
vegetation retention prescriptions, as described in OAR 629-640-100 and OAR 629-640-200. In
other cases, the existing streamside vegetation may be incapable of developing into the future
desired conditionsin a"timely manner." In this case, the operator can apply an alternative 121



vegetation retention prescription described in OAR 629-640-300 or develop a site specific
vegetation retention prescription described in OAR 629-640-400. For the purposes of the water
protection rules, "in atimely manner" means that the trees within the riparian management area
will meet or exceed the applicable basal areatarget or vegetation retention goal during the period
of the next harvest entry that would be normal for the site. Thiswill be 50 years for many sites.

(20) Where the native tree community would be conifer dominant stands, but due to historical
events the stand has become dominated by hardwoods, in particular, red alder, disturbance is
allowed to produce conditions suitable for the re-establishment of conifer. In this and other
situations where the existing streamside vegetation is incapable of developing characteristics of a
mature streamside stand in a"timely manner,” the desired action is to manipulate the streamside
area and woody debris levels at the time of harvest (through an alternative vegetation retention
prescription or site specific vegetation retention prescription) to attain such characteristics more
quickly.

629-640-100 - General Vegetation Retention Prescription For Type F Streams
1)

(a) Operators shall apply the vegetation retention requirements described in this
rule to the riparian management areas of Type F streams.

(b) Segments of Type F streams that are different sizes within an operation shall
not be combined or averaged together when applying the vegetation retention
requirements.

(c) Treesleft to meet the vegetation retention requirements for one stream type
shall not count towards the requirements of another stream type.

(2) Operators shall retain:
(& All understory vegetation within 10 feet of the high water level;
(b) All trees within 20 feet of the high water level; and
(c) All treesleaning over the channel.

(3) Operators shall retain within riparian management areas and streams al downed wood and
snags that are not safety or fire hazards. Snags felled for safety or fire hazard reasons shall be
retained where they are felled unless used for stream improvement projects approved by the State
Forester.

(4) Notwithstanding the requirements of section (2) of thisrule, vegetation, snags and trees within
20 feet of the high water level of the stream may be felled, moved or harvested as allowed in other
rules for road construction, yarding corridors, temporary stream crossings, or for stream
improvement.

(5) Operators shall retain at least 40 live conifer trees per 1000 feet dong large streams and 30 192



live conifer trees per 1000 feet along medium streams. This includes trees left to meet the
requirements described in section (2) of thisrule. Conifers must be at least 11 inches DBH for
large streams and 8 inches DBH for medium streams to count toward these requirements.

(6) Operators shall retain trees or snags six inches or greater DBH to meet the following
requirements (this includes trees left to meet the requirements of sections (2) and (5) of thisrule):

() If live conifer tree basal areain the riparian management areais greater than the
standard target shown in Table 2 where the harvest unit will be a harvest type 2 or
type 3 unit (as defined by ORS 527.620(2)), or Table 3 where the harvest unit will
be a harvest type 1, partial harvest, or thinning, operators shall retain live conifer
trees of sufficient basal area to meet the standard target.

(b) If live conifer tree basal areain the riparian management areais less than the
standard target (as shown in Table 2 where the harvest unit will be a harvest type 2
or type 3 unit, or Table 3 where the harvest unit will be a harvest type 1, partia
harvest, or thinning) but greater than one-half the standard target shown in Table
2, operators shall retain all live conifer trees six inches DBH or larger in the
riparian management area (up to a maximum of 150 conifers per 1000 feet along
large streams, 100 conifers per 1000 feet along medium streams, and 70 conifers
per 1000 feet along small streams).

(c) If live conifer tree basal areain the riparian management area is less than one-
half the standard target shown in Table 2:

(A) Operators may apply an aternative vegetation retention
prescription as described in OAR 629-640-300 where applicable, or
develop a site specific vegetation retention prescription as described
in OAR 629-640-400; or

(B) Operators shall retain all conifersin the riparian management
area and all hardwoods within 50 feet of the high water level for
large streams, within 30 feet of the high water level for medium
streams, and within 20 feet of the high water level for small
streams.

(7) Inthe Coast Range, South Coast, Interior, Western Cascade, and Siskiyou geographic
regions, hardwood trees and snags six inches or greater DBH may count toward the basal area
requirements in subsection (6)(a) of this rule as follows:

(@) All cottonwood and Oregon ash trees within riparian management areas that
are beyond 20 feet of the high water level of large Type F streams, may count
toward the basal area requirements.

(b) Up to 10 percent of the basal area requirement may be comprised of sound
conifer snags at least 30 feet tall and other large live hardwood trees, except red
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alder, growing in the riparian management area more than 20 feet from the high
water level and at |least 24 inches DBH.

(8) In the Eastern Cascade and Blue Mountain geographic regions, hardwood trees, dying or
recently dead or dying trees and snags six inches or greater DBH may count toward the basal area
requirements in subsection (6)(a) of this rule as follows:

(8) The basal area of retained live hardwood trees may count toward meeting the
basal area requirements.

(b) Up to 10 percent of the basal area retained to meet the basal area requirement
may be comprised of sound conifer snags at least 30 feet tall.

(c) For small Type F streams, the maximum required live conifer tree basal area
that must be retained to meet the standard target is 40 square feet. The remaining
basal arearequired may come from retained snags, dying or recently dead trees, or
hardwoods if available within the riparian management area.

(9) Notwithstanding the requirements indicated in this rule, operators may conduct precommercia
thinning and other release activities to maintain the growth and survival of conifer reforestation
within riparian management areas. Such activities shall contribute to and be consistent with
enhancing the stand's ability to meet the desired future condition.

(20) When determining the basal area of trees, the operator may use the average basal areafor a
tree's diameter class, as shown in Table 4, or determine an actual basal area for each tree. The
method for determining basal area must be consistent throughout the riparian management area.

(11)

(@) For large and medium Type F streams, live conifer trees retained in excess of
the active management target and hardwoods retained beyond 20 feet of the high
water level of the stream that otherwise meet the requirements for leave trees may
be counted toward requirements for leave trees within clearcuts (pursuant to
Section 9, Chapter 9, Oregon Laws 1996 Special Session).

(b) For small Type F streams, al retained live trees that otherwise meet the
requirements for leave trees may count toward requirements for leave trees within
harvest type 2 or harvest type 3 units (pursuant to Section 9, Chapter 9, Oregon
Laws 1996 Special Session).

(12) Trees on islands with ground higher than the high water level may be harvested as follows:

(@) If the harvest unit is solely on an island, operators shall apply all the vegetation
retention requirements for alarge Type F stream described in thisrule to ariparian
management area along the high water level of the channels forming the idand.

(b) Otherwise, operators shall retain al trees on idands within 20 feet of the high
water level of the channels forming the island and al trees leaning over the channels. In 124



this case, conifer trees retained on islands may count toward the basal area
requirement for adjacent riparian management areas so long as the trees are at least

11 inches DBH for large streams and eight inches DBH for medium streams.

(13) When applying the vegetation retention requirements described in this rule to the riparian
management aress, if an operatorcannot achieve the required retention without leaving live trees
on the upland side of aroad that may be within the riparian management area and those trees pose
a safety hazard to the road and will provide limited functional benefit to the stream, the State
Forester may modify the retention requirements on a site specific basis.

Table 2. General Prescription for Type F streams. Streamside Tree Retention for

Harvest Type 2 or 3 Units (OAR 629-640-100)

Geographic Squar e Feet of Basal Area per 1000 Feet of Stream, Each Side
Region Large TypeF Medium Type F Small Type F
RMA = 100 feet RMA = 70 feet RMA = 50 feet
Active Active Active
Standard Management Standard Management Standard Management
Target Target Target Target Target Target
Coast Range and South| 4 170 120 9 40 20
Coast
Interior and Western
C e 270 200 140 110 40 20
Siskiyou 220 170 110 20 40 20
Eastern Cascade and
|BI S “axa 170 130 9 70 50(1) 50(2)
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Table 3. General Prescription for Type F Streams. Streamside Tree Retention for

Harvest Type 1, Partial Harvest, or Thinning Units (OAR 629-640-100)

Geographic Squar e Feet of Basal Area per 1000 Feet of Stream, Each Side
Region Large TypeF Medium Type F Small Type F
RMA = 100 feet RMA = 70 feet RMA = 50 feet
Active Active Active
Standard Management Standard Management Standard Management
Target Target Target Target Target Target
Coast Range and South | 5, 270 160 140 50 30
Coast
Interior and Western
Cascade 350 310 180 160 50 30
Siskiyou 290 260 140 120 50 30
Eastern Cascade and
|BI iy 220 200 120 100 500 | 502
Table 4. Basal Areafor Various Diameter Classes (OAR 629-640-100)
Diameter Breast Basal Area Diameter Breast Basal Area
Heig_;ht (inches) (squar e feet) Heig_;ht (inches) (squar e feet)
6to 10 0.3 41 to 45 10.1
11to 15 0.9 46 to 50 12.6
16 to 20 1.8 51to 55 15.3
21to 25 29 56 to 60 18.3
26to 30 4.3 61 to 65 21.6
31to 35 59 66 to 70 25.2
36to 40 7.9 71to 75 29.0

629-640-110 - Live Tree Retention Credit For Improvement of Type F Streams

(2) Many Type F streams currently need improvement of fish habitat because they lack adequate
amounts of large woody debrisin channels, or they lack other important habitat elements.

(2) Thisrule alows operator incentives to place conifer logs in channels or to take other

enhancement actions to create immediate improvements in fish habitat.

(3) Subject to prior approval of the State Forester, operators may place conifer logs or downed
treesin Type F streams and receive basal area credit toward meeting the live tree retention
requirements in a stream'’s riparian management area.

(4) For each conifer log or tree the operator placesin alarge or medium Type F stream, the basal
area credit is twice the basal area of the placed log or tree.
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(5) For each conifer log or tree the operator placesin asmall Type F stream, the basal area credit
isequal to the basal area of the placed log or tree.

(6) Basal area credit will be determined by measuring the cross-sectional area of the large end of a
log or by measuring the point on a downed tree that would be equivalent to breast height.

(7) Toreceive basal area credit for downed trees or conifer logs placed in a stream, the operator
shall comply with the guidance and restrictions for placing logs or trees prescribed by the State
Forester.

(8) Operators may propose other stream enhancement projects for basal area credit such as
creation of backwater alcoves, riparian grazing exclosures (such as fencing), and placement of
other instream structure such as boulders and rootwads. When a project is approved by the
department through consultation with the Oregon Department of Fish and Wildlife, basal area
credit shall be given toward meeting the live tree requirements within riparian management aress.
The basal area credit shall be negotiated between the department, operator and Oregon
Department of Fish and Wildlife.

(9) Basal area credit may be given to an operation for enhancement projects conducted at
locations other than at the operation site so long as the project is in the same immediate vicinity as
the operation site (for instance, within one or two miles of the operation).

(10) Basal area credit may be given to an operation for improvement projects conducted at a later
date (this may be necessary to avoid operating under high water conditions or to protect spawning
areas), but the project must be completed within six months of the completion of the operation.

(11) In granting basal area credit, the standing tree basal area retained within riparian management
areas of Type F streams shall not be reduced to |ess than the active management targets shown in
Table 2 or Table 3, as applicable.

(12) For small Type F streams in the Eastern Cascade and Blue Mountain geographic regions, the
live conifer tree basal area may be reduced to 30 sgquare feet for the active management target.
The remaining portion of the basal area requirement must come from snags, dying or recently
dead trees, or hardwood trees if available in the riparian management area.

(13) Operators shall notify the State Forester of the completion of live tree retention credit stream
improvement projects that were planned for locations other than on the operation site under
section (9) of thisrule or that were planned to be completed at another date under section (10) of
thisrule.
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629-640-200 - General Vegetation Retention Prescription For Type D and Type N Streams

(1)

(a) Operators shall apply the vegetation retention requirements described in this
rule to the riparian management areas of Type D and Type N streams.

(b) Segments of Type D or Type N streams that may be of a different size within
an operation shall not be combined or averaged together when applying the
vegetation retention requirements.

(c) Treesleft to meet the vegetation retention requirements for one stream type
shall not count toward the requirements of another stream type.

(2) Operators shall retain along al Type D, and large and medium Type N streams:
(& All understory vegetation within 10 feet of the high water level;
(b) All trees within 20 feet of the high water level; and
(c) All treesleaning over the channel.

(3) Operators shall retain all downed wood and snags that are not safety or fire hazards within
riparian management areas and streams. Snags felled for safety or fire hazard reasons shall be
retained where they are felled unless used for stream improvement projects approved by the State
Forester.

(4) Notwithstanding the requirements of section (2), vegetation, snags and trees within 20 feet of
the high water level of the stream may be felled, moved or harvested as alowed in the rules for
road construction, yarding corridors, temporary stream crossings, or for stream improvement.

(5) Operators shall retain at least 30 live conifer trees per 1000 feet along large Type D and Type
N streams and 10 live conifer trees per 1000 feet along medium Type D and Type N streams. This
includes any trees |eft to meet the requirements described in section (2) of thisrule. Conifers must
be at least 11 inches DBH for large streams and eight inches DBH for medium streams to count
toward these requirements.

(6) Operators shall retain al understory vegetation and non-merchantable conifer trees (conifer
trees less than six inches DBH) within 10 feet of the high water level on each side of small
perennial Type N streamsindicated in Table 5.

(a) The determination that a stream is perennia shall be made by the State Forester
based on a reasonable expectation that the stream will have summer surface flow
after July 15.

(b) The determination in subsection (6)(a) of this rule can be made based on a site
inspection, data from other sources such as landowner information, or by applying

judgment based upon stream flow patterns experienced in the general area. 128



(c) Operators are encouraged whenever possible to retain understory vegetation,
non-merchantable trees, and leave trees required within harvest type 2 or harvest
type 3 units (pursuant to Section 9, Chapter 9, Oregon Laws 1996 Special
Session) along al other small Type N streams within harvest units.

(7) Operators shall retain trees six inches or greater DBH to meet the following requirements (this
includes trees | eft to meet the requirements of sections (2) and (5) of thisrule):

(@) If the live conifer tree basal areain the riparian management area is greater than
the standard target shown in Table 6 where the harvest will be a harvest type 2 or
type 3 unit (as defined by ORS 527.620), or in Table 7 where the harvest unitisa
harvest type 1, partial harvest, or thinning, operators shall retain along al Type D,
and medium and large Type N streams live conifer trees of sufficient basal areato
meet the standard target.

(b) If the live conifer tree basal areain the riparian management area is less than
the standard target (as shown in Table 6 where the harvest will be a harvest type 2
or type 3 unit or Table 7 where the harvest unit is a harvest type 1, partial harvest,
or thinning), but greater than one-half the standard target shown in Table 6,
operators shall retain along al Type D, and medium and large Type N streams all
conifers 6 inches DBH or larger in the riparian management area (up to a
maximum of 100 conifers per 1000 feet along large streams, and 70 conifers per
1000 feet dong medium streams).

(c) If the live conifer tree basal areain the riparian management area is less than
one-haf the standard target shown in Table 6:

(A) Operators may apply an aternative vegetation retention
prescription as described in OAR 629-640-300, where applicable,
or develop a site specific vegetation retention prescription as
described in OAR 629-640-400; or

(B) Operators shall retain along al Type D, and medium and large
Type N streams all conifersin the riparian management area and all
hardwoods within 30 feet of the high water level for large streams
and within 20 feet of the high water level for medium streams.

(8) In the Coast Range, South Coast, Interior, Western Cascade, and Siskiyou geographic
regions, hardwood trees and snags six inches or greater DBH may count toward the basal area
requirements in subsection (7)(a) of this rule as follows:

(@) All cottonwood and Oregon ash trees within riparian management areas that
are beyond 20 feet of the high water level of large Type D and N streams, may
count toward the basal area requirements.

(b) For large Type D and N streams, up to 10 percent of the basal area
requirement may be comprised of sound conifer snags at least 30 feet tall and other 129



large live hardwood trees, except red ader, growing in the riparian management
area more than 20 feet from the high water level and at least 24 inches DBH.

(c) For medium Type D and N streams:

(A) Up to 30 square feet of basal area per 1000 feet of stream may
be comprised of hardwood trees.

(B) Up to five percent of the basal area retained may be comprised
of sound conifer snags that are at least 30 feet tall.

(9) In the eastern Oregon and Blue Mountain geographic regions:

(8) The basal area of al retained live hardwood trees may count toward meeting
the basal area requirements.

(b) For large Type D and N streams, up to 10 percent of the basal area
requirement may be comprised of sound conifer snags at least 30 feet tall.

(c) For medium Type D and N streams, up to five percent of the basal area
retained may be comprised of sound conifer snags that are at least 30 feet tall.

(10) Notwithstanding the requirements indicated in this rule, operators may conduct

precommercial thinning and other release activities to maintain the growth and survival of conifer

reforestation within riparian management areas. Such activities shall contribute to and be

consistent with enhancing the stand's ability to meet the desired future condition.

(11) When determining the basal area of trees along streams in a harvest unit, operators may use

the average basal areafor atree's diameter class, as shown in Table 4 in OAR 629-640-100, or
determine an actual basal areafor each tree. The method for determining basal area must be

consistent throughout the riparian management area.

(22) All live trees retained along Type D and N streams that otherwise meet the requirements for
leave trees may count toward requirements for leave trees within harvest type 2 or harvest type 3

units (pursuant to Section 9, Chapter 9, Oregon Laws 1996 Special Session).

(13) Trees on islands with ground higher than the high water level may be harvested as follows:

(@) If the harvest unit is solely on an island, operators shall apply all the vegetation
retention requirements for alarge Type F stream described in thisrule to ariparian

management area along the high water level of the channels forming the idand.

(b) Otherwise, operators shall retain al trees on idands within 20 feet of the high
water level of the channels forming the island and al trees leaning over the

channels. In this case, conifer trees retained on islands may count toward the basal
area requirement for adjacent riparian management areas so long as the trees are at

least 11 inches DBH for large streams and 8 inches DBH for medium streams.

130



(c) All merchantable trees may be harvested from islands within small Type N
streams.

(24) When applying the vegetation retention requirements described in this rule to the riparian
management areas, if an operator cannot achieve the required retention without leaving live trees
on the upland side of aroad that may be within the riparian management area and those trees pose
a safety hazard to the road and will provide limited functional benefit to the stream, the State
Forester may modify the retention requirements on a site specific basis.

Table 5. Vegetation Retention for Specified Small Type N Streams (OAR 629-640-200)

|Geo - aphic Redion |Retain Understory Vegetation and Unmer chantable Conifers 10
grap d Feet Each Side of Stream for:
Eastern_Cascades and Blue All perennial streams,
Mountains
South Coast Portions of perennial streams where the upstream drainage areais
greater than 160 acres.
, Portions of perennial streams where the upstream drainage areais
{Interior
greater than 330 acres.
Siskivou Portions of perennial streams where the upstream drainage areais
y greater than 580 acres.
Coast Range and Western . .
C s No retention required.

Table 6. General Prescription for Type D, and Large and Medium Type N Streams: Streamside
Tree Retention for Harvest Type 2, or Type 3 Units (OAR 629-640-200)

Squar e Feet of Basal Area Per 1000 Feet of Stream, Each Side
- Large Medium Small
Gelggrﬁ)pnhlc TypeD and N TypeD and N TypeD and N
g RMA = 70 feet RMA = 50 feet RMA = 20 feet
Standard Target Standard Target Standard Targ_]et
Coast Range and South
Coast 90 50 (1) 0
Interior and Western
C e 110 50 (1) 0
Siskiyou 90 50 (1) 0
Eastern Cascade and
Blue Mountain 0 0 0
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Table 7. Genera Prescription for Type D, and Large and Medium Type N Streams. Streamside
Tree Retention for Harvest Type 1, Partial Harvest, or Thinning (OAR 629-640-200)

Squar e Feet of Basal Area Per 1000 Feet of Stream, Each Side
. Large Medium Small
h
Gesgrﬁ)pn ¢ TypeD and N TypeD and N TypeD and N
€9 RMA = 70 feet RMA = 50 feet RMA = 20 feet
Standard Target Standard Target Standard Target
Coast Range and South
Coast 140 60 (1) 0
Interior and Western
c e 160 60 (1) 0
Siskiyou 120 60 (1) 0
Eastern Cascade and
|BI ue Mountain 100 0w 0

629-640-300 - Alternative Vegetation Retention Prescriptions

(2) Alternative prescriptions are intended to apply to Situations where the existing streamside
stand is too sparse or contains too few live conifers to maintain fish, wildlife, and water quality
resources over time. Future desired streamside stand conditions are achieved through immediate
manipulation of vegetation, including reforesting the riparian management area with conifers.

(2) Sections (3) and (4) of thisrule are alternative vegetation retention prescriptions that
operators may apply if the conifer basal areain the riparian management area is no more than one-
half of the standard target indicated in either Table 2 of OAR 629-640-100 or Table 6 of OAR
629-640-200, as may be applicable, and conditions described in the alternative prescription are
applicable.

(3) Alternative V egetation Retention Prescription 1 (Catastrophic Events). This aternative
prescription applies to streamside stands that have been damaged by wildfire or by catastrophic
windthrow, insect or disease mortality. Such mortality must occur at the stand level and shall not
include normal endemic mortality. The prescription isintended to provide adequate stream shade,
woody debris, and bank stability for the future while creating conditions in the streamside area
that will result in quick establishment of anew and healthy stand. Operators shall:

(a) Retain trees that have fallen in the stream. Only portions of these trees that are
outside the high water levels and do not contribute to the ability of the downed
tree to withstand movement during high flows may be harvested.

(b) Retain al live and dead trees within 20 feet of the high water level of large and
medium streams and 10 feet of the high water level of small streams.

(c) For Type F streams, retain live trees, dying or recently dead trees, and downed

logs sufficient to satisfy the active management target shown in Table 2. 130



(d) For Type D and N streams, retain live trees, dying or recently dead trees, or
downed logs sufficient to satisfy the standard target shown in Table 6.

(e) Live conifers shall be retained first to meet the target. If live conifers are too
few to satisfy the target, then the target shall be met as much as possible by
including windthrown trees within the channel and dying or recently dead trees.

(f) For purposes of this prescription the basal area of a windthrown tree in the
channel or aretained dying or recently dead tree contributes two times its basal
areatoward meeting the target.

(4) Alternative Vegetation Retention Prescription 2 (Hardwood Dominated Sites). This
alternative prescription applies to streamside sites that are capable of growing conifers, and where
conifer stocking is currently low and unlikely to improve in a"timely manner" because of
competition from hardwoods and brush. If portions of such riparian management areas currently
contain abundant conifer basal areg, it is intended that these areas of good conifer basal area be
segregated and managed using the general vegetation retention prescription while the remainder is
managed according to this alternative prescription. The alternative prescription is intended to
provide adequate stream shade, some woody debris, and bank stability for the future while
creating conditions in the streamside area that will result in quick establishment of a conifer stand.
The operator shall:

(a) Evaluate the stand within the riparian management area and, where they exist,
segregate segments (200 feet or more in length) that are well-stocked with conifer,
asidentified from an aerial photograph, from the ground or through other
appropriate means. The general vegetation retention prescription for vegetation
retention shall be applied to these segments.

(b) For the remaining portion of the riparian management area that has lower
conifer basal area, the riparian management area shall be divided into conversion
blocks and retention blocks.

(c) No more than half of the total stream length in the harvest unit can be included
within conversion blocks. Conversion blocks can be no more than 500 feet long
and must be separated from each other by at least 200 feet of retention block or by
at least a 200 foot segment where the general vegetation retention prescription is

applied.
(d) Within conversion blocks the operator shal retain:

(A) All trees growing in the stream or within 10 feet of the high
water level of the stream.

(B) All trees leaning over the channel within 20 feet of the high
water level of large streams.
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(e) Within retention blocks the operator shall retain:

(A) For large streams, all conifer trees within 50 feet of the high
water level of the stream and al hardwood trees within 30 feet of
the high water level of the stream.

(B) For medium streams, all conifer trees within 30 feet of the high
water level of the stream and al hardwood trees within 20 feet of
the high water level of the stream.

(C) For small streams, all trees within 20 feet of the high water
level of the stream.

629-640-400 - Site Specific Vegetation Retention Prescriptions For Streams and Riparian
Management Areas

(1)

(a) Operators are encouraged to develop site specific vegetation retention
prescriptions in an dternate plan.

(b) A primary aim of these prescriptionsisto identify opportunities and allow
incentives for restoring or enhancing riparian management areas or streams.

(c) Another purpose of site specific vegetation retention prescriptions is to alow
for changes to the vegetation retention requirements in OARSs 629-640-100 and
629-640-200. The changes must provide for the functions and values of streams
and their riparian management areas as described in the vegetation retention goals
for streams while affording a better opportunity to meet other objectives.

(2) Operators may develop site specific vegetation retention prescriptions for streams and their

riparian management areas to achieve the vegetation retention goals described in OAR 629-640-
000 if:

(a) The potentia of the streamside stand to achieve basal area and stand density
similar to mature conifer forest standsin a"timely manner” is questionable; or

(b) In-stream conditions are impaired due to inadequate large woody debris or
other factors; or

(c) The modification of a standard or practice would result in less environmental
damage than if the standard or practice were applied.

(3) A site specific vegetation retention prescription shall be approved if the State Forester
determines that when properly executed the aternate plan will have no significant or permanent
adverse effects: and
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(@) It will meet or exceed the vegetation retention goals in a more "timely manner"
than if the plan were not implemented; or

(b) The long-term benefits of the proposed restoration practice are greater than
short-term detrimental effects; or

(c) The proposed practice will result in less environmental damage than if the
regular rules were followed.

(4) Factors that may need to be considered in the plan include, but are not limited to, the potential
of the existing streamside stand to achieve mature conifer forest characteristics, the long-term
supply of woody debris, survival of planted conifers, sensitivity to changes in water temperature
and water quality, the potential for sedimentation, the stability of woody debris placed in aquatic
areas, and monitoring the direct effects of the proposed practices.

629-640-500 - Refor estation Within Stream Riparian M anagement Areas

Harvested portions of riparian management areas along streams are subject to the same
reforestation requirements that apply to adjacent areas outside of the riparian management areas.
Reforestation is more difficult in riparian management areas due to a number of factors. To
succeed with the required reforestation, landowners should anticipate and plan for such factors as
brush control measures, animal damage problems, and tree species that are suitable for wetter
Sites.

DIVISION 645 -- WATER PROTECTION RULES: RIPARIAN MANAGEMENT
AREASAND PROTECTION MEASURES FOR SIGNIFICANT WETLANDS

629-645-000 Riparian Management Areas and Protection Measures for Significant Wetlands
629-645-010 Live Tree Retention For Significant Wetlands

629-645-020 Site Specific Vegetation Retention Prescriptions For Significant Wetlands
629-645-030 Soil and Hydrologic Function Protection for Significant Wetlands
629-645-040 Understory Vegetation Retention For Significant Wetlands

629-645-050 Snag and Downed Wood Retention For Significant Wetlands

629-645-000 - Riparian Management Areas and Protection Measuresfor Significant
Wetlands

(1)

(a) The purpose of these rulesis to protect the functions and values of significant
wetlands, including wetlands larger than eight acres, estuaries, bogs and important
springs in eastern Oregon on forestlands.

(b) Significant wetlands on forestlands provide a wide range of functions and
values, including those related to water quality, hydrologic function, fish and other

i isms, ildlife.
aguatic organisms, and wildlife 135



(2)

(3) Significant wetlands other than estuaries, bogs or important springs in eastern Oregon shall

(c) Estuaries are unique systems because they form transitions between terrestrial,
marine, and freshwater environments. Because of thislink, estuarine systems are
among the most biologically productive in the world. Estuaries support many
resident species. Estuaries also provide food, spawning area, and shelter for
numerous other species at critical pointsin their life cycles. Removal of shoreline
trees reduces the overall productivity of the estuary by reducing leaf and litter fall,
thus depriving the estuary of substrate, and by removing feeding and resting habitat
for birds and small mammals.

(d) Bog communities are aresult of specific hydrologic, soil, and nutrient
conditions. Bogs are usually saturated, low in nutrients, and highly acidic. changes
in runoff, sediment loading, and nutrient loading can ater the plant community
composition. The peat soils have evolved over time. Compaction damages plant
communities and may encourage the invasion of exotic species. Harvesting may
disrupt shade tolerant vegetation, alter plant community characteristics, and hasten
succession. Compaction, saturated conditions, and poor nutrient status make
reforestation difficult.

(e) In arid parts of eastern Oregon, springs provide a critical source of water.
These important springs have established wetland vegetation, flow year round in
most years, and are used by a concentration of diverse animal species. By reason of
Sparse occurrence, important springs have a major influence on the distribution and
abundance of upland species. Important springs shall be identified by the State
Forester.

(a) The godls of significant wetland protection are to maintain the functions and
values of significant wetlands on forestlands over time, and to ensure that forest
practices do not lead to resource site destruction or reduced productivity, while at
the same time ensuring the continuous growth and harvest of forest tree species. In
order to accomplish these goals, the rules focus on the protection of soil,
hydrologic functions, and specified levels of vegetation.

(b) The intent of the rulesisto minimize soil disturbance and to minimize
disturbance to the natural drainage patterns of the significant wetland.

(c) Vegetation retention (including understory vegetation, snags, downed wood,
and live trees) is needed to prevent erosion and sedimentation into the significant
wetland, minimize soil disturbance and hydrologic changes, and to maintain
components of the vegetation structure to provide for other benefits, particularly
fish and wildlife values.

have riparian management areas extending 100 feet from the wetlands.
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(4) When an operation is proposed within 300 feet of an estuary, bog or important spring in
eastern Oregon, the State Forester shall determine the riparian management area during the
resource site ingpection required by OAR 629-665-020. Riparian management areas shall extend
outward 100 to 200 feet from the estuary, 50 to 100 feet from the bog, or 50 to 100 feet from the
important spring in eastern Oregon. The distance determination of the State Forester shall depend
on:

(a) Stocking level of the timber stand adjacent to the estuary, bog or spring;
(b) Ability of the areato withstand windthrow;

(c) Size of the estuary, bog or spring. As the size increases, the size of the riparian
management area shall increase; and

(d) For bogs and springs only, topography and erodibility of adjacent uplands.

(5) For al significant wetlands, operators shall provide the following to the wetlands and riparian
management aress.

(a) Live tree retention (OAR 629-645-010);

(b) Soil and hydrologic function protection (OAR 629-645-030);

(c) Understory vegetation retention (OAR 629-645-040);

(d) Snag and down wood retention (OAR 629-645-050).
(6) For forested significant wetlands, written plans must address reforestation.
629-645-010 - Live Tree Retention For Significant Wetlands

(2) In significant wetlands and their riparian management areas, operators shall retain
approximately 50 percent of the original live trees, by species,in each of the following diameter
classes (DBH):

(a) 6 to 10 inches,

(b) 11 to 20 inches,

(c) 21 to 30 inches; and
(d) larger than 30 inches.

(2) As part of the live trees in subsection (1) above, operators shall retain trees bordering
significant wetlands.
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(3) For estuaries and the adjacent riparian management areas, operators shall protect live trees
that are:

(a) Perch and nest trees for predatory birds and colonial nesting birds;
(b) Likely to provide for future large woody debris to the estuaries perimeters; and
(c) Contributing to bank stability.
629-645-020 - Site Specific Vegetation Retention Prescriptions For Significant Wetlands

(1) Operators are encouraged to devel op site specific vegetation retention prescriptions for
significant wetlands by aternate plans.

(2) The functions and values of forested wetlands vary with species composition, stocking levels,
and geographic location. Operators are encouraged to propose site specific vegetation retention
prescriptions in aternate plans that allow for changes to the live tree requirements in OAR 629-
645-010 and that provide equal or better protection of the functions and values of forested
significant wetlands and forested stream-associated wetlands, and address operational concerns.

629-645-030 - Soil and Hydrologic Function Protection for Significant Wetlands

(2) In significant wetlands and their riparian management areas, operators shall protect soil from
disturbances that result in impaired water quality, hydrologic functions, or soil productivity.
Operators shall protect hydrologic functions by minimizing disturbances and shall prevent
accelerating the natural conversion of the wetland to uplands.

(2) The written plan required under OAR 629-635-130 shall describe how the operation will be
conducted to prevent adverse effects on water quality, hydrologic functions or soil productivity.
The following practices shall be addressed in written plans when they are proposed in significant
wetlands:

(a) Filling within wetlands;

(b) Machine activity within wetlands; and

(c) Road construction within wetlands.
(3) Operators shall not drain significant wetlands.

(4) Notwithstanding subsection (3) of this rule, minor drainage for reforestation may be allowed
through a written plan approved by the State Forester. Any drainage for reforestation must be
designed so the significant wetland is not converted to an upland.

629-645-040 - Under story Vegetation Retention For Significant Wetlands

(1) The purpose of retaining understory vegetation isto provide soil stability and bank stability in
and along significant wetlands, to maintain cover and shade for wildlife habitat and aguatic
habitat, and to protect water quality. 138



(2) To achieve the purpose of understory retention, the operator shall limit disturbance of
understory vegetation within significant wetlands and their riparian management areas to the
minimum necessary to remove timber harvested from the area and achieve successful
reforestation.

(3) The written plan required in OAR 629-635-130 for operations within 300 feet of significant
wetlands shall describe how disturbance to the understory vegetation will be minimized during
harvest or site preparation for reforestation.

629-645-050 - Snag and Downed Wood Retention For Significant Wetlands

(1) For significant wetlands, operators shall retain al snags and downed trees within the wetlands
and the applicable riparian management areas.

(2) Notwithstanding subsection (1) of thisrule, any snag defined to be a safety hazard under the
safety requirements found in OAR 437, Division 6, Forest Activities, or determined to be afire
hazard by the State Forester, may be felled. Any snag felled because of a safety or fire hazard shall
be left unyarded.

(3) Notwithstanding subsection (1) of thisrule, retention requirements may be modified for
reasons of forest health for trees that are dying or recently dead or dying because of fire, insect or
disease epidemics, or other catastrophic events when addressed in a written plan approved by the
State Forester.

(4) Snags and downed wood left pursuant to subsection (1) of this rule may not be counted
toward the requirements of Section 9, Chapter 9, Oregon Laws 1996 Specia Session.

DIVISION 650 -- WATER PROTECTION RULES: RIPARIAN MANAGEMENT
AREASAND PROTECTION MEASURES FOR LAKES

629-650-000 Riparian Management Areas and Protection Measures For Lakes
629-650-010 Live Tree Retention For Lakes

629-650-020 Soil and Hydrologic Function Protection For Lakes
629-650-030 Understory Vegetation Retention For Lakes

629-650-040 Snag Retention and Downed Wood Retention For Lakes

629-650-000 - Riparian Management Areas and Protection Measures For Lakes

(1) The purpose of thisruleisto protect the functions and values of lakes. Lakes on forestlands
provide a wide range of functions and values, including those related to water quality, hydrologic
functions, agquatic organisms, fish and wildlife.

(2) Operators shall protect riparian management areas extending:

(a) 100 feet from the high water level of large lakes; and
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(b) 50 feet from the high water level of other lakes that have fish use or other lakes
that are equal to or greater than one-half acrein size.

(c) No riparian management area is required for other lakes that do not have fish
and that are less than one-half acre.

(3) For dl lakes with riparian management areas, operators shall provide the following to the
riparian management areas and the aquatic areas:

(a) Live tree retention (OAR 629-650-010);

(b) Soil and hydrologic function protection (OAR 629-650-020);
(c) Understory vegetation retention (OAR 629-650-030); and
(d) Snag and down wood retention (OAR 629-650-040).

(4) For all lakes not having riparian management areas, the lakes shall be protected as other
wetlands (OAR 629-655-000).

629-650-010 - Live Tree Retention For Lakes

(1) Operators shall retain in the riparian management areas of 1akes approximately 50 percent of
the original live trees, by species, in each of the following diameter classes (DBH):

(a) 6 to 10 inches,

(b) 11 to 20 inches,

(c) 21 to 30 inches; and

(d) larger than 30 inches.
(2) Aspart of the live treesin subsection (1) above, trees on the edge of lakes shall be retained.
629-650-020 - Soil and Hydrologic Function Protection For Lakes

(1) Operators shall protect soil within the riparian management areas of lakes from disturbances
that result in impaired water quality, hydrologic functions, or soil productivity. Operators shall
protect hydrologic functions by minimizing disturbances and shall prevent acceleration the natural
conversions of lakes to uplands.

(2) Operators shall not drain lakes except for lakes formed by plugged culverts or beaver dams
and as alowed in the rule for road maintenance.
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629-650-030 - Under story Vegetation Retention For Lakes

(1) The purpose of retaining understory vegetation is to provide soil stability and bank stability
along lakes, to maintain cover and shade for wildlife habitat and aquatic habitat, and to protect
water quality.

(2) To achieve the purpose of understory retention, operators shall limit disturbance of understory
vegetation within riparian management areas of lakes to the minimum necessary to remove timber
harvested from the areas and to achieve successful reforestation.

629-650-040 - Snag Retention and Downed Wood Retention For Lakes

(1) For lakes, operators shall retain all snags and downed trees within the lakes and the applicable
riparian management aress.

(2) Notwithstanding subsection (1) of thisrule, any snag defined to be a safety hazard under the
safety requirements found in OAR 437, Division 6, Forest Activities, or determined to be afire
hazard by the State Forester, may be felled. Any snag felled because of a safety or fire hazard shall
be left unyarded.

(3) Notwithstanding subsection (1) of thisrule, retention requirements may be modified for
reasons of forest health for trees that are dying or recently dead because of fire, insect or disease
epidemics, or other catastrophic events when addressed in a written plan approved by the State
Forester.

(4) Snags and downed wood left pursuant to this rule may not be counted toward the
requirements of Section 9, Chapter 9, Oregon Laws 1996 Special Session.
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| ntroduction

The 1999 L egidature authorized the Forest Practices Board to adopt emergency rules consistent
with the Forests and Fish Report dated April 29, 1999.

The Forest Practices Board proposed the forests and fish emergency rulesin October of 1999 and
held a public hearing on November 9, 1999. The Board received both oral and written testimony
on the proposed rules, and modified the proposed emergency rules based on public comment.

The Board finalized and adopted the emergency rules at a specia meeting on January 20, 2000.
The rules become effective on March 20, 2000. The officia version of these rules will be filed
with the Code Reviser and published in the Washington State Register. This may result in some
minor, editorial corrections to this "training session version” of the emergency rules.

The Forest Practices Board aso approved new and revised board manuals to accompany the
emergency rules. These emergency rule manuals also go into effect on March 20, 2000.

The emergency rules will remain in effect until June 30, 2001, or until new permanent rules are
adopted by the Board, whichever is sooner.

The Board will consider adding more sections to this emergency rules later this year, including
rules for hardwood conversions, tractor and wheeled skidding systems, and the forest riparian
easement program for small landowners. Other changes may also be made.

Additional Copies of Emergency Rules
The emergency rules are posted on the Forest Practices Board's website:www.wa.gov/dnr

Click on "regulation”, then "emergency rules’.
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PART 1 - WATER TYPI NG RULES

Thewater typing section of the emergency rulesincor por ates the following changes:

Revised criteriafor identifying Type 4 (perennial) Watersand Type 5 (seasonal) Waters.

Type 4 Watersarenon-fish bearing perennial streams. Perennial streamsinclude streamsfrom a perennial
initiation point downstream toa Type 1, 2, or 3 Water.

Type 5 streams ar e nonfish bearing seasonal streams.

Thewater typing system is still based on presence or absence of fish, until a model to deter mine fish habitat is
available.

This section also definesthe channel migration zone which isacritical part of theriparian protection on Type1,
2 and 3 Watersin the proposed emergency rules.

AMENDATORY SECTION
WAC 222-12-090 Forest practices board manual .
(13) Guiddlines for determining fish use for the purpose of typing waters under WAC 222-16-030.

AMENDATORY SECTION
WAC 222-16-010 General definitions.* Unless otherwise required by context, as used in these ((regutations)) rules:

" Bankfull depth" means the elevation of the water surface of astream flow having areturn period of approximately 1.5
years measured from the line of maximum depth of the stream or thalweg . (See board manual for measuring guidelines.)

" Bankfull width" means the horizontal projection of bankfull depth to the stream bank. (See board manual for
measuring quidelines.)

“Channel migration zone" (CMZ) means the areawhere the active channel of astream is prone to move and this
results in a potential near-term loss of riparian habitat adjacent to the stream. (See the board manual for descriptions and
illustrations of CMZs, delineation quidelines, including modifications to CMZs by a permanent levee or dike.)

"Diameter at breast height (dbh)" means the diameter of atree at 4% feet above the ground.

" Fish" means for purposes of these rules, species of the vertebrate taxonomic groups of Cephal ospidomor phi and
Osteichthyes.

" Perennial initiation point" means the place where perennial flow begins on a Type 4 Water. If the point of initiation
of perennial flow using indicators such as non-migrating seeps or springs cannot be identified with smple, non-technical
observations, then the following shall apply:

(a) Western Washington Type 4 Waters are perennial streams if their basin sizeis greater than the following minimums:
(i) 13 acresin the coastal zone (which corresponds to the Sitka spruce zone defined in Franklin and Dyrness, 1973); or
(ii) 52 acresfor all other western Washington locations.

(b) Eastern Washington Type 4 Waters are perennia streamsiif their basin sizeis greater than 300 acres.

" Perennial streams.”" See WAC 222-16-030* (4).

" Seasonal streams." See WAC 222-16-030*% (5),

AMENDATORY SECTION

WAC 222-16-030 Water typing system.

*The department in cooperation with the departments of fish and wildlife, and ecology, and in consultation with affected
Indian tribes ((shalt)) will classify streams, lakes and ponds and prepare ((stream-classification)) water type maps
showing the location of ((Fype1:2-3-and-4W )) waters within the ((various)) forested areas of the state. The maps 145




will be based on a multi-parameter, field-verified geographic information system (GIS) logistic regression model. The
multi-parameter model will be "habitat driven" and will use geomorphic parameters such as basin size, gradient,
elevation and other indicators.

Unitil the habitat-driven water type maps mentioned above are available, the current maps will continue to be used.
These maps shall be available for public inspection at region offices of the department. The waters will be classified
using the following criteria. If a dispute arises concerning a water type, the department shall make available informal
conferences, which shall include the departments of fish and wildlife, and ecology, and affected Indian tribes and those
contesting the adopted water types. These conferences shall be established under procedures established in WAC 222-
46-020.

*(1) " Type 1 Water" means al waters, within their ordinary high-water mark, as inventoried as "shorelines of the state'
under chapter 90.58 RCW and the rules promulgated pursuant to chapter 90.58 RCW, but not including those waters
associated wetlands as defined in chapter 90.58 RCW.

*(2) " Type2 Water" ({shalt)) means segments of natural waters which are not classified as Type 1 Water and have a
high fish, wildlife, or human use. These are segments of natural waters and periodically inundated areas of their
associated wetlands, which:

(a) Arediverted for domestic use by more than 100 residential or camping units or by a public accommodation facility
licensed to serve more than 100 persons, where such diversion is determined by the department to be avalid
appropriation of water and the only practical water source for such users. Such waters shall be considered to be Type 2
Water upstream from the point of such diversion for 1,500 feet or until the drainage areais reduced by 50 percent,
whichever isless;

(b) Are diverted for use by federal, state, tribal or private fish hatcheries. Such waters shall be considered Type 2 Water
upstream from the point of diversion for 1,500 feet, including tributariesif highly significant for protection of
downstream water quality. The department may allow additional harvest beyond the requirements of Type 2 Water
designation provided the department determines after a landowner-requested on-site assessment by the department of
fish and wildlife, department of ecology, the affected tribes and interested parties that:

(i) The management practices proposed by the landowner will adequately protect water quality for the fish hatchery; and
(ii) Such additional harvest meets the requirements of the water type designation that would apply in the absence of the

hatchery:;

(c) Arewithin afederal, state, local, or private campground having more than 30 camping units: Provided, That the
water shall not be considered to enter a campground until it reaches the boundary of the park lands available for public
use and comes within 100 feet of a camping unit, trail or other park improvement;

((e))) (d) Are used by substantial numbers of ((anadremeus-orresident-game)) fish for spawning, rearing or migration.
Waters having the following characteristics are presumed to have highly significant fish populations:

(i) Stream segments having a defined channel 20 feet or greater within the ((erdinary-high-water-marks)) bankfull width
and having a gradient of lessthan 4 percent.

(i) Lakes, ponds, or impoundments having a surface area of 1 acre or greater at seasonal low water; or

((¢hy) () Are used by salmonids for off-channel habitat. These areas are critical to the maintenance of optimum survival
of juvenile salmonids. This habitat shall beidentified based on the following criteria:

(i) The site must be connected to a stream bearing salmonids and accessible during some period of the year; and

(ii) The off-channel water must be accessible to juvenile salmonids through a drainage with less than a Spercent
gradient.

*(3) " Type3Water" ({shalt)) means segments of natural waters which are not classified as Type 1 or 2 Water and
have amoderate to dight fish, wildlife, and human use. These are segments of natural waters and periodically
inundated areas of their associated wetlands which: 146



(a) Arediverted for domestic use by more than 10 residential or camping units or by a public accommodation facility
licensed to serve more than 10 persons, where such diversion is determined by the department to be avalid
appropriation of water and the only practical water source for such users. Such waters shall be considered to be Type 3
Water upstream from the point of such diversion for 1,500 feet or until the drainage areais reduced by 50 percent,
whichever isless;

(b) Are used by significant numbers of ((anradremeus)) fish for spawning, rearing or migration. The requirements for

determ| nmq f|sh use are deﬂ:n bed in the board manual section 13. If fISh use has not been determlned

anadremeusilshsnﬁeam))

(i) Waters having the following characteristics are presumed to have fish use:

(A) Stream %gments haV| ng adeflned channel of ((10))_2 feet or greater within the ((erdinary-high-water-marks-and-a
o -)) bankfull width in Western Washington; or 3 feet or greater in

Wldth W|th|n the bankfull W|dth in Eastern Washlnqton and having a gradient of ((lessthan12)) 16 percent or less.

(B) Stream segments having a defined channel of 2 feet or greater within the bankfull width in Western Washington; or
3 feet or greater within the bankfull width in Eastern Washington, and having a gradient greater than 16 percent and less
than or equal to 20 percent, and having greater than 50 acresin contributing basin size in Western Washington or
greater than 175 acres contributing basin size in Eastern Washington, based on hydrographic boundaries;

(C) Ponds or impoundments having a surface area of less than 1 acre at seasona low water and having an outlet to afish
stream;

(D) Ponds or impoundments having a surface area greater than 0.5 acre at seasonal low water((;-eF)).

(ii) The department shall waive or modify the characteristics in subsection (i) of this subsection where:

(A) Waters have confirmed, long term, naturally occurring water quality parameters incapable of supporting fish;

(B) Snowmelt streams have short flow cycles that do not support successful life history phases of fish. These streams
typicaly have limited flow in the winter months and discontinue flow by June 1; or,

(C) Sufficient information about a geographic region is available to support a departure from the characteristicsin (i) of
this subsection, as determined in consultation with the department of fish and wildlife, department of ecoloqgy, affected
tribes and interested parties.

segments of natural Waters W|th| n the bankfull Wldth of deflned channelsthat are not Tvpe 1,20r3 Waters and which
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are perennial waters of non-fish-bearing streams. Perennial waters means waters downstream from a perennial initiation
point. (See board manual, section 13, for the protocol for defining the upper extent of a perennial stream.)

ys-ha ) |ncI ude aII segments of natural Waters within the bankfull
Wldth of deflned channelsthat are not Tvpe 1,2, 3 or 4 Waters and which are seasonal non-fish bearing streams.
"Seasonal stream™ means those streams that are not perennial but are physically connected by a defined channel system
to downstream waters so that water or sediment initially delivered to these waters may eventually be deliveredto a
Typel, 2, 3 or 4 Water.

PART 2 - RIPARIAN MANAGEMENT ZONES

Backaground
Riparian rulesare changing to increase protection of aquatic and riparian habitats. The basisfor determining

necessary resour ce protective measuresisthe ecological functions provided by riparian areas. The proposed
riparian rules usethe function / distance relationship to divide theriparian area into zonesthat provide
essential ecological functions. Required protective measur es differ between western Washington and eastern
Washington and among three eastern Washington habitat types.

Important functionsinclude: large woody debris, shade, sediment control, bank stability, nutrients, litter fall,
and windthrow. Functions provided by riparian areas depend on distance from a stream. For example, bank
stability isafunction that occursprimarily within 30feet. Another factor considered when designing riparian
protection was the natural wild fire and disease disturbanceregimein eastern Washington.

Riparian protection onType1, 2, and 3 Watersisdependent on distance from the stream and is allocated based
on threedistinct riparian zones: the core, inner, and outer zones.

Riparian protection measuresinclude protection of sensitive sites/featureson Type 4 Watersand a 30'
equipment limitation zone on both Type4 and 5 Waters.

20-acre exemption from new riparian forest practicesrules

Landownerswith atotal forest land owner ship of lessthan eighty acresin the state shall not be required to
adhereto the new riparian forest practicesruleson parcels of 20 contiguous acresor less. Theselandowners
shall be subject to the permanent forest practicesrulesin effect as of January 1, 1999 plusincreased protection
equal to 15 percent. All other landowners are subject to the new riparian forest practicesrules.

How do the new ruleswork?

*Riparian management zone dimensions vary depending on the site class (tree growth potential) of the land
adjacent to the typed water, the management harvest option, and the stream size. On Type 1, 2, and 3 Waters
corezones areto be left unmanaged. Management will only be allowed in theinner zone to improve function
and management isallowed in the outer zone for timber extraction aswell as function improvement.

oIf atreewithin 75 feet of a Type 1, 2, or 3 Water isproviding shade required by the temperature prediction
method, the tree may not be removed. Within the bull trout overlay, all available shade must be maintained.

*Salvage logging within the RMZ isrestricted.
*Cableyarding disturbanceisrestricted.

*When thereisa stream-adjacent parallel road, mitigation measures explained in the proposed rulesapply. 148



*Thereisnoharvest in CMZs.

AMENDATORY SECTION
WAC 222-12-090 Forest practices board manual
(2) Standard methods for measuring physical parameters of ((d)) streams and channel migration zones.

(7) Guidelines for ((ealedtating-average widthsef)) riparian management zones.

AMENDATORY SECTION
WAC 222-16-010 General definitions.* Unless otherwise required by context, as used in these ((regutations)) rules:

"Alluvial fan" See"senditive sites' definition.

" Basal area” meansthe areain square feet of the cross section of atree bole measured at 4Y% feet above the ground.

" Bull trout habitat overlay" means those portions of eastern Washington streams containing bull trout habitat as
identified in the department of fish and wildlife's bull trout map. Prior to the development of abull trout field protocol
and of the habitat-based predictive mode!, the "bull trout habitat overlay" map may be modified to allow for locally-
based corrections using current data, field knowledge, and best professional judgement. A landowner may meet with the
departments of natural resources and fish and wildlife and, in consultation with affected tribes and federal biologists,
determine whether certain stream reaches have habitat conditions that are unsuitable for supporting bull trout. If such a
determination is mutually agreed upon, documentation submitted to the department will result in the applicable stream
reaches no longer being included within the definition of bull trout habitat overlay. Conversely, if suitable bull trout
habitat is discovered outside the current mapped range, those waters will be included within the definition of "bull trout
habitat overlay" by asimilar process.

An electronic copy can be found in the Oct. 15, 1999 proposed emergency rule, located on the Board's website:
www.wa.gov/dnr.

" Aquatic resources' means water quality, fish, the Columbia torrent salamander (Rhyacotriton kezeri), the Cascade
torrent salamander (Rhyacotriton cascadae), the Olympic torrent salamander (Rhyacotriton olympian), the Dunn's
salamander (Plethodon dunni), the Van Dyke's salamander (Plethodon vandyke), the Tailed frog (Ascaphus truei) and
their respective habitats.

" Desired futur e condition" (DFC) means the stand conditions of a mature riparian forest at 140 years of age.

" Eastern Washington" means (&h@andsef—ﬂwstateJymg—aﬁef—anadntu—nﬂrataMme




g A )) the geographic areain
Wash| nqton east of the crest of the Cascade M ounta ns from the mternatlonal border to the top of Mt. Adams, then east
of the ridge line dividing the White Salmon River drainage from the | ewis River drainage and east of theridgeline
dividing the Little White Salmon River drainage from the Wind River drainage to the Washington-Oregon state line.

An electronic copy can be found in the Oct. 15, 1999 proposed emergency rule, located on the Board's website:
www.wa.gov/dnr.

" Eastern Washington timber habitat types' means.

Tree species zone ||Elevation

Ponderosa Pine ||O - 2500 feet

Mixed Conifer ||2501 - 5000 feet
[High Elevation |Above 5000 feet

"Horizontal distance" means the distance on aline parallel to the horizon (not parallel to the slope).

]

"Hyporheic" means an area adjacent to and below channels where interstitial water is exchanged with channel water
and water movement is mainly in the downstream direction.

"Preferred tree species’ means

the following species listed in descending order of priority for each timber habitat type:
|P0nder 0sa éine habitat tiée |M ixed conifer habitat type
lall hardwoods lall hardwoods

|éonderose éi ne @eﬁern larch
@eﬁern larch ||éonderosa éi ne
|Douélas—fir @eﬂern red-cedar
@eﬂern red-cedar @hi te éi ne
||Doualas-fir

||I odgepole pine

" Riparian management zone" (RMZ) means
(1) For western Washington
(a) The area protected on each side of a Type 1, 2 or 3 Water measured horizontally from the bankfull width or the

CMZ, whichever is greater, and

SteClas | Wester Wasnington Tota RMZ Widin I
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(b) The area protected on both sides of Type 4 Waters, measured horizontally from the bankfull width. (See WAC 222-
30-021 (2).)

(2) In eastern Washington
(a) The area protected on each side of a Type 1, 2 or 3 Water measured horizontally from the bankfull width or the
CMZ, whichever is greater (see table below), and

|Site Class |Eastern Washington Total RMZ Width
I 130

110

o0 or 120+
|75 or 100"+
|75 or 100+

* dependent upon stream size. (See WAC 222-30-022.)

(b) The area protected on both sides of Type 4 Waters, measured horizontally from the bankfull width. (See WAC 222-
30-022 (2).)

(3) For both western and eastern Washington, the area within the equipment limitation zone on Type 4 and Type 5
Waters.

(4) For exempt 20 acre par cels, aspecified area dongside Type 1, 2 and 3 Waters where specific measures are taken
to protect water quaity and fish and wildlife habitat.

"RMZ corezon€e' means
(1) For western Washington, the 50 foot buffer measured horizontally outside of the bankfull width or the channel
migration zone, whichever is greater, of aType 1, 2 or 3 Water. (See WAC 222-30-021.)

(2) For eastern Washington, the 30 foot buffer measured horizontally outside of the bankfull width or the channel
migration zone, whichever is greater, of aType 1, 2 or 3 Water. (See WAC 222-30-022.)

"RMZ inner zone" means

(1) For western Washington, the area measured horizontally from the outside boundary of the core zone of aType 1, 2,
or 3 Water to the outer limit of the inner zone. The outer limit of the inner zone is determined based on the width of the
affected water, site class and the management option chosen for timber harvest within the inner zone. (See WAC 222-
30-021.)

(2) For Eastern Washington, the area measured horizontally between the outer boundary of the core zone and aline 45
feet (for streams less than 15 feet wide) or 70 feet (for streams more than 15 feet wide) from the bankfull width or the
channel migration zone, whichever is greater, (See WAC 222-30-022.)

"RMZ outer zone" means the area measured horizontally between the outer extent of the inner zone and the RMZ
width as specified in riparian management zone definition above. Width is measured from the bankfull width or the 151




channel migration zone, whichever is greater. See WAC 222-30-021 and -022.

" Sensitive sites’ means one of the following:

(1) Headwall seep is a seep located at the toe of acliff or other steep topographical feature and at the head a Type 4
Water which connects to the stream channel network via overland flow, and is characterized by |oose substrate and
fractured bedrock with perennial water at or near the surface throughout the year.

(2) Side-slope seep is a seep within 100 feet of a Type 4 Water located on side-slopes which are greater than 20
percent, connected to the stream channel network via overland flow, and characterized by loose substrate and fractured
bedrock with perennial water at or near the surface throughout the year. Water delivery to the Type 4 channel isvisible
by someone standing in or near the stream.

(3) Side-dlope spring is an identified spring within 100 feet of a Type 4 Water which isthe initiation point for a stream
and is connected to the stream's channel network via a perennial channelized flow.

(4) Perennial initiation points. See WAC 222-16-010

(5) Alluvial fan means an erosional land form consisting of cone-shaped deposit of water-borne, often coarse-sized
sediments.

(a) The upstream end of the fan (cone apex) istypically characterized by a distinct increase in channel width wherea
stream emerges from a narrow valley;

(b) The downstream edge of the fan is defined as the sediment confluence with a Type 1, 2, or 3 Water; and

(c) The lateral margins of afan are characterized by distinct local changesin sediment elevation and often show

disturbed vegetation.

Alluvia fan does not include features that were formed under climatic or geologic conditions which are not currently
present or that are no longer dynamic.

" Siteclass’ means

agrouping of siteindicesthat are used to determine the 100 year Site class. In order to determine site class, the
landowner will obtain the site index from the state soil survey, placeit in the correct index range shown in the two tables
provided in this definition, and select the corresponding site class. The site class will then drive the RMZ width. (See
WAC 222-30-021 and 222-30-022.):

(1) For western Washington

Site class ||50-vear siteindex range
(state soil surv

I 137 +

m [119-136

(M loz-118
v [76-96
v <75
(2) For eastern Washington
Site class |100-vear siteindex range ||50-vear siteindex range>
I(state soil survey) state 30|I surv

I [120 + a6 +
i o120 [72-85
i B1-100 Is8-71
v 180 laa-57
v o la_

For purposes of this definition, the site index at any location will be the site index reported by the Washington Sate
Department of Natural Resources Sate Soil Survey, and detailed in the associated forest soil summary sheets. If the
site index reported by the Washington Sate Department of Natural Resources Sate Soil Survey is nonexistent or
indicates noncommercial or marginal commercial species, or the major speciestable indicatesred alder, the 152
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following apply:;
(a) If the siteindex in the soil survey isfor red alder, and the whole RMZ width is within the site index, then use site

class V. If the red alder site index is only for a portion of the RMZ width, then use the site class for conifer in the
adjacent soil polygon.

(b) If there is no data on site index, use same procedure as for red alder.

(c) If the siteindex is noncommercial or marginally commercial then use the same procedure as for red alder.

" Stream-adj acent parallel roads' means

roads in ariparian management zone on a property that have an alignment that is parallel to the general alignment of the
stream, including roads used by others under easements or cooperative road agreements. Also included are stream
crossings where the alignment of the road continues to parallel the stream for more than 250 feet on either side of the
stream. Not included are federal, state, county or municipal roads that are not subject to forest practices rules, or roads of
another adjacent landowner.
"Western Washington" means (
of Eastern-Washington)) The qeoqraphlc area of Wash| nqton Weﬂ of the Cascade creﬂ and the drainages defi ned in
"Eastern Washington".

"Yarding corridor" means anarrow, linear path through ariparian management zone to allow suspended cables
necessary to support cable logging methods or suspended or partially suspended logs to be transported through these
areas by cable logging methods.

AMENDATORY SECTION

222-30-010 Palicy--Timber harvesting.

*(1) This seetion chapter coversal removal of timber from forest lands in commercia operations, commercia thinning,
salvage of timber, relogging merchantable material eft after prior harvests, postharvest cleanup, and clearing of
merchantable timber from lands being converted to other uses. It does not cover removal of incidental vegetation or
removal of firewood for personal use. To the extent practical the department shall coordinate the activities on amultiple
disciplinary planning approach.

*(2) The goal of riparian rules isto protect aquatic resources and related habitat to achieve restoration of high levels of
riparian function and maintenance of these levels once achieved. The riparian functions include bank stability, the
recruitment of woody debris, ledf litter fall, nutrients, sediment filtering, shade, and other riparian features that are
important to both riparian forest and aguatic system conditions.

*(3) Therules provide for the conversion and/or treatment of riparian forests which may be understocked, overstocked
or uncharacterigtically hardwood dominated while maintai ning minimum acceptable levels of function on alandscape
scale. The diversity of riparian forests across the landscapes is addressed by tailoring riparian prescriptions to the site
productivity and tree community at any site.

*(4) Wetland areas serve several significant functions in addition to timber production: Providing fish and wildlife
habitat, protecting water quality, moderating and preserving water quantity. Wetlands may also contain unique or rare
ecologica systems. The wetland management zone and wetland requirements specified in this seetion chapter are
designed to protect these wetland functions

when measured over the length of a harvest rotation, although some of the functions may be reduced until the midpoint
of the timber rotation cycle. Landowners are encouraged to voluntarily increase wetland acreage and functions over the
long-term.

AMENDATORY SECTION

WAC 222-030-020 Harvest planning and design

(1) Logging system. The logging system should be appropriate for the terrain, soils, and timber type so yarding or
skidding can be economically accomplished in compliance with these ((regulations)) rules.

*(2) Landing locations. Locate landings to prevent damage to public resources. Avoid excessive excavation and 153



filling.

*(3) Western Washington riparian management zones. (See WAC 222-30-021 and -023(1).)
*(4) Eastern Washington riparian management zones. (See WAC 222-30-022 and -023(2).)
*(5) Riparian leave tree areas. (See WAC 222-30-021, 222-30-022, and 222-30-023.)

*(12) Channel migration zones. No harvest, construction or salvage will be permitted within the boundaries of a

channel migration zone except for the construction and maintenance of road crossings in accordance with applicable
rules and the creation and use of yarding corridors consistent with WA C 222-030-020* (5)(a), WAC 222-30-060 (1),
and chapter 220-110 WAC.

NEW SECTION

WAC 222-30-021 Western Washington riparian management zones. These rules apply to all typed waters on forest
land in western Washington, except as provided in WAC 222-30-023. RMZs are measured horizontally from the
bankfull width or channel migration zone, whichever is greater, and extend to the limits as described in this section. See
the board manual section 7 for riparian design and layout guidelines.

*(1) Western Washington RMZsfor Typel, 2 and 3 Water s have three zones: the core zone is nearest to the water,
the inner zone is the middle zone, and the outer zone is furthest from the water. (See definitionsin WAC 222-16-010.)
RMZ dimensions vary depending on the site class of the land adjacent to the typed water, the management harvest
option, and the stream size. See tables for management options 1 and 2 below.

None of the limitations on harvest in each of the three zones listed below will preclude or limit the construction and
maintenance of roads for the purpose of crossing streamsin WAC 222-24-030 and -050, or the creation and use of
yarding corridorsin WAC 222-30-060(1).

The shade requirements in WAC 222-30-040 must be met regardless of harvest opportunities provided in the inner zone
RMZ rules. See the board manual section 1.

(a) Core zones. No timber harvest or construction is allowed in the core zone except operations related to forest roads as detailed in subsection (1) of this
subsection. Any trees cut for or damaged by yarding corridorsin the core zone must be left on the site. Any trees cut as a result of road construction to cross a
stream may be removed from the site, unless used as part of alarge woody debris placement strategy or needed to reach stand requirements.

(b) Inner Zones. Forest practices in the inner zone must be conducted in such away as to meet or exceed stand requirements. The width of the inner zoneis
determined by site class, stream width, and management option. Timber harvest in this zone must be consistent with the stand requirementsin order to reach
the desired future condition targets.

" Stand requirement” means a number of trees per acre, the basal area and the proportion of conifer in the combined inner zone and adjacent core zone so
that the growth of the trees would meet the following basal area targets when the stand is 140 years old.

Site Class |Desired future condition target basal area per acre (at 140 years)
l 285 s, ft. )
in 275 0. ft.
i 258 0. ft
v 224 5. ft.
Y 190 9. ft

Growth modeling is necessary to cal culate whether a particular stand meets stand requirement and is on a trajectory towards these desired future conditions.
The appropriate growth model will be based on stand characteristics and will include at a minimum, the following components: the number of trees by

diameter class, the percent of conifer and hardwood, and the age of the stand. See the board manual section 7.

(i) When the existing stands in the combined core and inner zone do not meet stand requirements, no harvest is permitted in the inner zone. When no 154



harvest is permitted in the inner zone or the landowner chooses not to enter the inner zone, the width of core, inner, and outer zones are as provided in the
following table:

No inner zone management RMZ widthsfor western Washington

Siteclass |[RMZ width ||Core zonewidth Inner zone width Outer zone width

(measured from bankfull width or CMZ of water) (measured from outer edge of  ||(measured from outer edge of
core zone) inner zone)

stream width ||stream width |streem width stream width

10 >10' 10 |>10'

[ 200 50" 83 100 |67 |50

in 170 |50 63 78 |57 42

i 140 50" 43 |55 |47 35'

Iv 110 |50 23 33 |37 27

v o0’ 50" 10 18 |30 22’

(ii) If trees can be harvested and removed from the inner zone because of surplus basal area consistent with the stand requirement, the harvest and removal of
the trees must be undertaken consistent with one of two options:

(A) Option 1. Thinning from below. The objective of thinning is to distribute stand requirement trees in such away as to shorten the time required to meet
large wood fish habitat and water quality needs. Thisis achieved by increasing the potential for leave trees to grow larger than they otherwise would without
thinning. Thinning harvest under option 1 must comply with the following:

() Residual trees left in the combined core and inner zones must meet stand requirements necessary to be on a trgjectory to desired future condition. See
board manual section 7 for guidelines.

(1) Thinning must be from below, meaning the smallest dbh trees are selected for harvest first, then progressing to successively larger diameters.

(1) Thinning cannot decrease the proportion of conifer in the stand

(1) Shade retention to meet the shade rule must be confirmed by the landowner for any harvest inside of 75 feet from the bankfull width or CMZ, whichever
isgreater.

(V) The number of residual trees per acrein the inner zone will equal or exceed 57.

Option 1. Thinning from below.

Siteclass |[RMZ width ||Core zonewidth Inner zone width Outer zone width

(measured from bankfull width or CMZ of water) (measured from outer edge of  ||(measured from outer edge of
core zone) inner zone)

stream width  ||stream width stream width stream width

|§10' >10' |§10' |>10'

0 200 [50 [s3 100 |67 50

in 170 |50 63 78 |57 42

i 140 |50 43 |55 |j47 35'

Iv 110 |50 23 33 |37 27

v o0’ 50" 10 18 |30 22’

(B) Option 2. Leaving trees closest to the water. Management option 2 applies only to riparian management zones for site class|, 11, and 111 on streams that
are less than or equal to 10 feet wide and RMZsin site class | and |1 for streams greater than 10 feet wide. Harvest must comply with the following:

(1) Harvest is not permitted within 30 feet of the core zone for streams less than or equal to 10 feet wide and harvest is not permitted within 50 feet of the
core zone for streams greater than 10 feet wide;

(1) Residual leave trees in the combined core and inner zone must meet stand requirements necessary to be on a trgjectory to desire future condition. See
board manual section 7 for calculating stand requirements;

(11) A minimum of 20 riparian leave trees per acre will be retained in any portion of the inner zone where harvest occurs. These riparian leave trees will not
be counted or considered towards meeting applicable stand requirements nor can the number be reduced below 20 for any reason.

(IV) Trees are selected for harvest starting from the outer most portion of the inner zone first then progressively closer to the stream.

(V) If (1) of this subsection resultsin surplus basal area per the stand requirement, the landowner may take credit for the surplus by harvesting additional
riparian leave trees required to be left in the adjacent outer zone on abasal area-for-basal area basis. The number of leave trees in the outer zone can be
reduced only to a minimum of 10 trees per acre.

Option 2. Leaving trees closest to water {paeking). 155



measured from bankfull idth
idth or CMZ of water) measured from outer
edge of inner zone

Site class [RMZ width I;Zore zone width linner zone width Outer zone
(

Istream width

>10'

Istream width

<10’ |stream width h \
<10 Istream width >10'

Iminimum floor distance stream stream
idth idth

Iminimum floor distance
<10’ >10'

(messured from outer (measured from outer
ledge of core zone)

(measured from outer  |ledge of core zone)
ledge of core zone)

(measured from outer edge
of core zone)

[ 200 50 84 300 |84 |solle6 |66
in 170 |50 64" 30 |70 |sols6' 50
T 140 |50 44 30 | |4e e

** Option 2 for siteclass |11 on streams > 10' is not available.

(iii) Where the basal area components of the stand requirement cannot be met within the sum of the areas in the inner and core zone due to the presence of
a stream-adjacent parallel road in the inner or core zone a determination must be made of the approximate basal area that would have been present in the
inner and core zones if the road was not occupying space in the core or inner zone and the shortfall in the basal area component of the stand requirement. See
definition of "stream-adjacent parallel road" in WAC 222-16-010.

(A) Trees containing basal area equal to the amount determined in (iii) of this subsection will be |eft elsewhere in the inner or outer zone, or if the zones
contain insufficient riparian leave trees, substitute riparian leave trees will be left within the RMZ width of other Type 1, 2 or 3 Watersin the same unit or
along Type 4 or 5 Waters in the same unit in addition to all other RMZ requirements on those same Type 1, 2, 3, 4, or 5 Waters.

(B) When the stream-adjacent road basal area calculated in (iii) of this subsection resultsin an excessin basal area (above stand requirement) then the
landowner may receive credit for such excess which can be applied on abasal area by basal area basis against the landowner's obligation to leave treesin the
outer zone of the RMZ of such stream or other waters within the same unit, provided that the number of trees per acre in the outer zone is not reduced to less

than 10 trees per acre.

(C) When the basal area requirement cannot be met, as explained in (iii) of this subsection, the shortfall may be reduced through the implementation of an
acceptable large woody debris placement plan. See board manual section 7 for guidelines.

(iv) If aharvest operation includes both yarding and harvest activities within the RMZ, all calculations of basal area for stand requirements will be
determined as if the yarding corridors were constructed prior to any other harvest activities. If trees cut or damaged by yarding are taken from excess basal
area, these trees may be removed from the inner zone. Trees cut or damaged by yarding in a unit which does not meet the basal area target of the stand
requirements cannot be removed from the inner zone. Any trees cut or damaged by yarding in the core zone may not be removed.

(c) Outer Zones. Timber harvest in the outer zone must leave 20 riparian leave trees per acre after harvest. " Riparian leave trees' are trees that must be left
after harvest in the outer zone in western Washington. Riparian leave trees must be left uncut throughout all future harvests:

Outer zoneriparian leavetreerequirements
Application ‘Leavetree Treespecies |Minimum dbh
spacing required
|Outer zone [Dispersed |Conifer 12" dbh or greater
lOuter zone IClumped Conifer 12" dbh or greater
‘|::>rotecti on of sensitive ‘ Clumped |Trees representative of the overstory including both |8" dbh or greater
egtures hardwood and conifer

The 20 riparian leave trees to be |eft can be reduced in number under the circumstances delineated in (c)(iv) of this subsection. The riparian leave trees must
be |eft on the landscape according to one of the following two strategies. A third strategy is available to landowners who agree to aLWD placement plan.

(i) Dispersal strategy. Riparian leave trees, which means conifer species with a diameter measured at breast height (dbh) of 12 inches or greater, must be
left dispersed approximately evenly throughout the outer zone. If riparian leave trees of 12" dbh or greater are not available, then the next largest conifers 156



must be left. If conifers are not present, riparian leave trees must be left according to the clumping strategy in subsection (ii) below.

(i) Clumping strategy. Riparian leave trees must be left clumped in the following way:

(A) Clump treesin or around one or more of the following sensitive featur es to the extent available within the outer zone. When clumping around sensitive
features, riparian leave trees must be 8 inches dbh or greater and representative of the overstory canopy treesin or around the sensitive feature and may
include both hardwood and conifer species. Sensitive features are:

Seeps and springs;

Forested wetlands;

Topographic locations (and orientation) from which leave trees currently on the site will be delivered to the water;

Areas where riparian leave trees may provide windthrow protection;

Small unstable, or potentially unstable, slopes not of sufficient area to be detected by other site evaluations. (See WAC 222-16-050(1)(d).)
Archeological or historical sites registered with the Washington State Office of Archeology and Historic Preservation WAC 222-16-050(1)(g); or
Sites containing evidence of Native American cairns, graves or glyptic records WAC 222-16-050(1)(g).

(B) If sensitive features are not present, then clumps must be well distributed throughout the outer zone and the leave trees must be of conifer species with a
dbh of 12 inches or greater. When placing clumps, the applicant will consider operational and biological concerns. Tree counts must be satisfied regardless of
the presence of stream-adjacent parallel roads in the outer zone.

(iii) Large woody debrisin-channel placement strategy. A landowner may design a LWD placement plan in cooperation with the department of fish and
wildlife. The plan must be consistent with guidelines in the board manual section 7. The landowner may reduce the number of trees required to be left in the
outer zone to the extent provided in the approved LWD placement plan. Reduction of treesin the outer zone must not go below a minimum of 10 trees per
acre. If this strategy is chosen, a complete forest practices application must include a copy of the WDFW approved hydraulics project approval (HPA) permit.
(iv) Twenty riparian leave trees must be left after harvest with the exception of the following:

(A) If alandowner agrees to implement a placement strategy, see (iii) of this subsection.

(B) If trees are left in an associated channel migration zone, the landowner may reduce the number of trees required to be left according to the following:

(1) Offsetswill be measured on a basal area for basal area basis.

(11 Conifer inaCMZ equal to or greater than 6" dbh will offset conifer in the outer zone at a one-to-one ratio.

(111) Hardwood in aCMZ equal to or greater than 10" dbh will offset hardwood in the outer zone at a one-to-one ratio

(IV) Hardwood in aCMZ equal to or greater than 10" dbh will offset conifer in the outer zone at a three-to-one ratio.

*(2) Western Washington RMZsfor Type4 and 5 Waters.

(a) An equipment limitation zoneis a 30 foot wide buffer measured horizontally from the bankfull width of a Type 4 or 5 Water where equipment is limited.
It appliesto al perennial and seasonal streams.

(i) On-site mitigation is required if any of the following activities disturbs more than 10percent of the zone:

(A) Ground based equipment;

(B) Skid trails;

(C) Stream crossings (other than existing roads); or

(D) Cabled logs that are partially suspended.

(ii) Mitigation must be designed to replace the equivalent of lost functions especialy prevention of sediment delivery. Examples include water bars, grass
seeding, mulching, etc.

(iii) Nothing in this subsection (2) reduces or eliminates the department's authority to prevent actual or potential material damage to public resources under
WAC 222-46-030 or 222-46-040 or any related authority to condition forest practices notifications or applications.

(b) Sensitive ste RMZs on Type 4 Waters. Forest practices must be conducted to protect sensitive sites as detailed below:

(i) A 50-foot, no-harvest buffer, measured horizontally from the bankfull width, will be established along each side of the Type 4 Water as follows:
Required no-harvest, 50-foot bufferson Type 4 Waters.

L ength of Type 4 Water from the confluence|L ength of 50' buffer required on Type 4 Water (starting at the
of Typel, 2, or 3Water confluence of the Type 4 and connected water)
|Greater than 1000 500
Greater than 300' but less than 1000' |Distance of the greater of 300" or S0percent of the entire length of the
Type 4 Water
||L$s than or equal to 300' The entire length of Type 4 Water

(i) No timber harvest is permitted in an area within 50 feet of the outer perimeter of a soil zone perennially saturated from a headwall seep.

(iii) No timber harvest is permitted in an area within 50 feet of the outer perimeter of a soil zone perennially saturated from a side-slope seep.

(iv) No timber harvest is permitted in an area within 50 feet of a side-slope spring.

(v) No timber harvest is permitted within a 100-foot by 100-foot buffer patch centered on a perennial initiation point.

(vi) No timber harvest is permitted within an alluvial fan.

(vii) No timber harvest is permitted within a 100-foot by 100-foot buffer patch centered on the point of intersection of two or more Type 4 Waters.

(viii) At least 50percent of Type 4 Waters length must be protected by buffers. If an operating areais located more than 500 feet upstream from the
confluence of aType 1, 2, or 3 Water and the Type 4 Water is more than 1,000 feet in length, then buffer of the Type 4 Water according to the following
table. If the percentage is not met by protecting sensitive sites listed in subsections (i) through (vii) above, then additional buffers are required on the Type 4

Water to meet the requirements listed in the table.

Minimum percent of length of Type 4 waters to be buffered when more than 1000 feet upstream 157



from the confluence of a Type 1, 2, or 3 Water

Total length of aType 4 Water upstream  ||Percent of length of Type 4 Water that must be protected with a 50 foot no
rom the confluence of aType 1, 2, or 3 harvest buffer more than 500 feet upstream from the confluence of a Type 1,
ater 2 or 3 Water

1000 feet or less |refer to table in this subsection (i) above

1001 - 1300 feet 19percent

1301 - 1600 feet 27percent

1601 - 2000 feet 30percent

2001 - 2500 feet 38percent

2501 - 3500 feet 42percent

3501 - 5000 feet A4percent

|Greater than 5000 feet 45percent

The landowner must select the necessary priority areas for additional buffers according to the following priorities:

(A) Low gradient aress;

(B) Perennial water reaches of non-sedimentary rock with gradients greater than 20 percent in the tailed frog habitat range;
(C) Hyporheic and groundwater influence zones; and

(D) Areas downstream from other buffered areas.

Except for the construction and maintenance of road crossings and the creation and use of yarding corridors, no timber harvest will be allowed in the
designated priority areas. Landowners must leave additional acres equal to the number of acres (including partial acres) occupied by an existing, stream-
adjacent parallel road within a designated priority area buffer.

(c) None of the limitations on harvest in or around sensitive sites listed in (b) of this subsection will preclude or limit:

(i) The construction and maintenance of roads for the purpose of crossing streams in WAC 222-24-030 and 222-24-050.

(i) The creation and use of yarding corridors in WAC 222-30-060(1).

To the extent reasonably practical, the operation will both avoid creating yarding corridors or road crossings through sensitive sites and associated buffers and
avoid management activities which would result in soil compaction, the loss of protective vegetation or sedimentation in perennially moist areas.

Where yarding corridors or road crossings through sensitive sites and their buffers cannot reasonably be avoided, the buffer area must be expanded to protect
the sensitive site by an area equivaent to the disturbed area or by providing comparable functions through other management initiated efforts.

Landowners must leave additional acres equal to the number of acres (including partial acres) occupied by an existing, stream-adjacent parallel road within a
sensitive site buffer.

NEW SECTION

WAC 222-30-022 Eastern Washington riparian management zones. For eastside forests, riparian management is intended to provide stand conditions that
vary over time, and is designed to mimic eastside disturbance regimes, within arange that meets functional conditions and maintains general forest health.
These desired future conditions are a reference point on the pathway to restoration of riparian functions, not an end point of riparian stand development.

These rules apply to all typed waters on forest land in eastern Washington, except as provided in WAC 222-30-023. RMZs are measured horizontally from
the bankfull width or channel migration zone, whichever is greater, and extend to the limits as described in the following section.

Eastern Washington RMZ for streams lessthan or equal to 15 feet wide.

SiteClass -II;(I:;[IaZI Width ggr;ebaﬁgﬂle\/\\/i/gtLd:rhCMz, whichever is greater I{IC?;{hzone Outer Zone Width
[ 130 30' 45 55

in 110 30' 45 35'

i 90" 30' 45 15

[Iv 75' 30' 45 o

v 75' 30' 45 o

Eastern Washington RMZsfor streams greater than 15 feet wide.

Site Class ;(I:;[Iazl Width ggr;ebaﬁgﬂle\/\\/i/gtLd:rhCMz, whichever is greater I{IC?;{hzone |OUter Zone Width
Il 130 30 70 30

in 110 30' 70 10
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i 100 30’ 70 o
v 100 30’ 70 o
v 100 30' 70 o

*(1) Eastern Washington RMZson Type 1, 2 and 3 Water s have three zones: the core zone is adjacent to the water, the inner zone is the middle zone, and
the outer zone is furthest from the water. Permitted forest practices vary by timber habitat type and site class.

None of the limitations on harvest in each of the three zones listed below will preclude or limit the construction and maintenance of roads for the purpose of
crossing streams in accordance with WA C 222-24-030 and 222-24-050, or the creation and use of yarding corridors in accordance with WAC 222-30-
060(1).

The shade requirements in WAC 222-30-040 must be met regardless of harvest opportunities provided in the inner zone RMZ rules. Se the board manual,
section 1.

(a) Core zones. The core zone extends 30 feet measured horizontally from the edge of the bankfull width or outer edge of the CMZ, whichever is greater, for
al timber habitat types. No harvest or construction is alowed in the core zone except as detailed in (1) of this subsection. Any trees cut for or damaged by
yarding corridors must be left on site. Any trees cut as a result of road construction to cross a stream may be removed from the site unless used as part of a
large woody debris replacement strategy.

(b) Inner zones. Width and leave tree requirements of the inner zone vary by timber habitat type as outlined below.

(i) Ponder osa pine habitat type

(A) The width of the inner zone is 70 feet measured horizontally from the outer edge of the core zone on streams greater than 15 feet bankfull width or 45
feet measured horizontally from the outer edge of the core zone on streams with a bankfull width of 15 feet or less.

(B) No harvest within the inner zone is permitted unless the basal area of conifer and hardwoods is greater than 110 square feet per acre for trees greater than
6 inches dbh or unless the basal area of conifer and hardwoods is less than 60 square feet per acre for trees greater than 6 inches dbh.

(C) If the basal areais greater than 110 square feet, harvest is permitted. The harvest must leave at least 50 trees per acre AND a basal area of at least 60
square feet per acre as follows:

(1) The 21 largest trees per acre must be | eft.

(I1) The remaining 29 trees per acre must be greater than or equal to 10 inches dbh. If there are not 29 10-inch dbh or greater trees per acre, then al 10 inch

dbh or greater trees must be left plus the largest remaining trees to equal 29 trees per acre. Select the 29 trees based on the following priority order:
Provide shade to water;

Lean towards the water;
Preferred species, as defined in WAC 222-16-010;
Evenly distributed across the inner zone.

(111) 1f more than 50 trees are needed to meet the minimum basal area of 60 square feet in (C) of this subsection, then trees greater than 6 inches dbh must
beleft. Select these additional trees based on the above priority order.

No more than 100 trees per acre are required to be |eft however the 60 square feet per acre basal area must still be met.

(D) If the basal areaiis less than 60 square feet AND there are more than 100 trees per acre, harvest is permitted. The harvest must leave at least 100 trees per
acre asfollows:

(1) The 50 largest trees per acre must be | eft.

(1) The next 50 trees per acre are required to be greater than 6 inches dbh. If there are not 50 6-inch dbh or greater trees per acre, then al 6-inch dbh or

greater trees per acre must be left plus the largest remaining trees to equal 50 trees per acre. Select the trees based on the following priority order:
Provide shade to water;

Lean towards the water;

Preferred species, as defined in WAC 222-16-010;

Evenly distributed across the inner zone.

(E) At least12 tons per acre of down wood present on the site before harvest must be left as follows:
(1) A minimum of six pieces greater than 16 inches diameter and 20 feet in length; and,

(I1) A minimum of 4 pieces greater than 6 inches in diameter and 20 feet in length.

Note: If the minimum tonnage is not present prior to harvest activities, the landowner must state this fact on the forest practices application. Landowners are
not required to create down wood.

(F) See stream-adjacent parallel roadsfor all timber habitat typesin (iv) of this subsection if there is a stream-adjacent parallel road in this zone.

(ii) Mixed conifer habitat type
(A) The width of the inner zone is 70 feet measured horizontally from the outer edge of the core zone on streams greater than 15 feet bankfull width or 45
feet measured horizontally from the outer edge of the core zone on streams with a bankfull width of 15 feet or less.

(B) No harvest is permitted within the inner zone unless the basal area of conifer and hardwoods for trees greater than 6 inches dbh is:
(1) Greater than 110 or less than 70 square feet per acre on low site indexes (site index less than 90); or

(I1) Greater than 130 or less than 90 square feet per acre on medium site indexes (site index between 90 and 110); or

(111) Greater than 150 or less than 110 square feet per acre on high site indexes (site index greater than 110).

(C) If the basal area meets the maximum requirementsin (B) of this subsection, harvest is permitted. Harvest must leave at least 50 trees per acre AND a 159



basal area of at least 70 square feet per acre on low site indexes or 90 square feet per acre on medium site indexes or 110 square feet per acre on high site
indexes as follows:

(1) The 21 largest trees per acre must be | eft.

(I1) The remaining 29 trees per acre must be greater than or equal to 10 inches dbh. If there are not 29 10-inch dbh or greater trees per acre, then al 10 inch
dbh or greater trees per acre must be left plus the largest remaining trees to equal 29 trees per acre. Select the 29 trees per acres based on the following
priority order:

Provide shade to water;

Lean towards the water;

Preferred species, as defined in WAC 222-16-010; or

Evenly distributed across the inner zone.

(111 1f more than 50 trees are needed to meet the basal area minimum in (B) of this subsection then trees greater than 6 inches dbh must be |eft based on the
above priority order:

No more than 120 trees per acre are required to be left. However, the minimum basal arearequired in (B) of this subsection must be met.

(D) If the basal areais less than the minimum requirements in (B) of this subsection AND there are more than 120 trees per acre, harvest is permitted. Harvest
must leave 120 trees per acre. The following trees are required to be left:

(1) The 50 largest trees per acre must be | eft.

(I1) The next 70 trees per acre are required to be greater than 6 inches dbh . If there are not 70 6-inch dbh or greater trees per acre, then all 6-inch dbh or
greater trees per acre must be left plus the largest remaining trees to equal 70 trees per acre. Select the trees based on the following priority order:
Provide shade to water;

Lean towards the water;

Preferred species, as defined in WAC 222-16-010; or

Evenly distributed across the inner zone.

No more than 120 trees per acre are required to be left. However, the minimum square feet of basal areain (C) above must be left.

(E) At least 20 tons per acre of down wood present on the site before harvest must be left as follows:
(1) A minimum of 8 pieces greater than 16 inches diameter and 20 feet in length; and
(I1) A minimum of 8 pieces greater than 6 inches in diameter and 20 feet in length.

Note: If the minimum tonnage is not present prior to harvest activities, landowners must identify thisin the application for harvest. Landowners are not
required to create down wood.

(F) See stream-adjacent parallel roadsfor all timber habitat typesin (iv) of this subsection if there is aparallel road in this zone.

(iii) High elevation habitat type

(a) Thewidth of the inner zone is 45 feet measured horizontally from the outer edge of the core zone on streams equal to or less than 15 feet bankfull width
or 70 feet measured horizontally from the outer edge of the core zone on streams with a bankfull width of greater than 15 feet.

(b) Follow stand requirements for western Washington riparian management zones, WAC 222-30-021(1)(b). Note: Option 2 is not available for eastside use.
(c) At least 30 tons per acre of down wood present on the site before harvest must be Ieft as follows:

(1) A minimum of 8 pieces greater than 16 inches diameter and 20 feet in length; and

(I1) A minimum of 8 pieces greater than 6 inches in diameter and 20 feet in length.

Note: If the minimum tonnage is not present prior to harvest activities, landowners must identify thisin the application for harvest. Landowners are not
required to create down wood.

(C) See stream-adjacent parallel roadsfor all timber habitat typesin (iv) of this subsection if there is a parallel road in this zone.

(iv) Stream-adjacent parallel roadsfor all timber habitat typesin theinner zone. Where a stream-adjacent parallel road exists in the inner zone and the
minimum required basal area cannot be met due to the presence of the road, then the location of the road determine the allowable operations as follows:

(A) For abankfull width that is greater than 15 feet:

(1) No harvest is permitted in theinner zoneif the edge of the road closest to the stream is 75 feet or more from the bankfull width of the stream or CMZ,
which ever is greater. This includes trees within the inner zone on the uphill side of the road which are retained for shade, sediment filtering and other
riparian functions.

(1) No harvest is permitted in theinner zone on the streamside of the zone if the edge of the road closest to the stream is less than 75 feet from the bankfull
width of the stream or CMZ, which ever is greater. The department will require additional leave trees to be left near the streams of the unit to be harvested,
which are equal in total basal areato the trees lost due to the road, to replace lost riparian function. See site specific management activities to replace lost
riparian functions or the large woody placement guidelinesin the board manual section 7.

(B) For abankfull width that is equal to or lessthan 15 feet:

(1) No harvest is permitted in theinner zoneif the edge of the road closest to the stream is 50 feet or more from the bankfull width or CMZ, whichever is
greater. Thisincludes trees within the inner zone on the uphill side of the road which are retained for shade, sediment filtering and other riparian functions.
(I1) No harvest is permitted in theinner zone on the streamside of the road if the edge of the road closest to the stream is less than 50 feet from the bankfull
width or CMZ, which ever is greater. The department will require additional leave trees to be left near the streams of the unit to be harvested, which are
equal in total basal areato the trees lost due to the road, to replace lost riparian function. See site specific management activities to replace lost riparian
functions or the large woody placement guidelinesin the board manual section 7.

Note: The shade rule, WAC 222-30-040, must be met whether or not the inner zone includes a stream-adjacent parallel road.
(c) Outer Zones. This zone has three categories based on timber habitat type: ponderosa pine, mixed conifer and high elevation. The width of this zoneis 0

to 55 feet (measured horizontally) from the outer edge of the inner zone depending on the site class and stream width. Riparian leave trees must be left uncut
throughout all future harvests. (See WAC 222-16-010 definition of "RMZ outer zone".) 160



(i) Tree counts that must be left per acre, regardless of the presence of an existing stream-adjacent paralel road in the zone, are:
(A) Ponderosa pine habitat type - 10 dominant or co-dominant trees.

(B) Mixed conifer habitat type - 15 dominant or co-dominant trees.

(C) High elevation habitat type - See requirements for western Washington RMZs WAC 222-30-021(1)(c).

(ii) Treesin the high elevation timber habitat type must be left on the landscape according to one of the following two strategies:

(A) Dispersal strategy. Riparian leave trees are the dominant and co-dominant trees of a conifer species. If riparian leave trees of 12" dbh or greater are not
available, then the next largest conifers must be left dispersed approximately evenly throughout the outer zone. If there are not conifers, riparian leave trees
must be |eft acording to the clumping strategy in subsection (ii) below.

(B) Clumping strategy. Riparian leave trees must be left clumped in one of the following ways:

(1) Clump treesin or around one or more of the following sensitive featur es (to the extent available within the outer zone ). When clumping around sensitive
features, riparian leave trees must be dominant and co-dominant and may include both hardwood and conifer species. The sensitive features are:

Seeps and springs;

Forested wetlands;

Topographic locations (and orientation) from which leave trees currently on the site will be delivered to the water;

Areas where riparian leave trees may provide windthrow protection;

Small unstable, or potentially unstable, slopes not of sufficient area to be detected by other site evaluations. See to WAC 222-16-050(1)(d);

Archeological or historical sites registered with the Washington State Office of Archeology and Historic Preservation WAC 222-16-050(1)(g); or

Sites containing evidence of Native American cairns, graves or glyptic records WAC 222-16-050(1)(g) .

(I1) If sensitive features are not present, then clumps must be well distributed throughout the outer zone and the dominant and co-dominant leave trees must be
of conifer species.. When placing clumps, the applicant will consider operational and biological concerns.

*(2) Eastern Washington RMZson Types4 and 5 Waters.

(a) An equipment limitation zoneis a 30 foot wide buffer measured horizontally from the bankfull width of a Type 4 or 5 Water where equipment is limited.
It appliesto al perennial and seasonal streams.

(i) On-site mitigation is required if any of the following activities disturbs more than 10percent of the zone:

(A) Ground based equipment;

(B) Skid trails;

(C) Stream crossings (other than existing roads); or

(D) Cabled logs that are partially suspended.

(ii) Mitigation must be designed to replace the equivalent of lost functions, especially prevention of sediment delivery. Examplesinclude water bars, grass
seeding, mulching, etc.

(iii) Nothing in this subsection (2) reduces or eliminates the department's authority to prevent actual or potential material damage to public resources under
WAC 222-46-030 or 222-46 040 or any related authority to condition forest practices notifications or applications.

(b) Type4 Waters.

(i) Within 50 horizontal feet of the bankfull width of the stream, the landowner must identify either a partial cut and/or clearcut strategy for each unit to be
harvested as follows:

(A) For partial cuts:

() Basa areas must meet the timber type dependent basal areas required for the eastern Washington RMZ inner zone.

(I1) Where a stream-adjacent parallel road exists, the basal arearequired in (1) of this subsection is required to be left. (See stream-adjacent parallel roads for
Type 4 Watersin (c) below.)

(111) The trees to be included in the basal area determination and |eft after harvest must include:

The 10 largest trees per acre;

Up to an additional 40 trees per acre greater than or equal to 10 inches dbh must be left. If all or some of the trees are not at least 10 inches dbh then the
largest of the remaining trees must be left. Select trees based on the following priority order:

>Provide streambank stability;

> Provide shade to water

> Lean towards the water;

> Preferred species, as defined in WA C 222-16-010; or

> Evenly distributed across the inner zone; and

If the basal areatarget has not been met with the trees required above, up to an additional 50 trees are required greater than 6 inches in dbh based on the
above priority order.

(1) Side slope seeps must be protected with a 50-foot partial cut buffer.

(B) For clearcuts:

(1) The streamside boundary of al clearcuts must:

Not exceed in total 30percent of the total stream reach in the harvest unit;

Not exceed 300 continuous feet in length;

Not be located within 500 feet of the intersection of a Type 1, 2 or 3 Water; and

Not occur within 50 feet of the sensitive sites as defined in WAC 222-16-010:

The outer perimeter of a soil zone perennially saturated from a headwall seep;

The outer perimeter of a soil zone perennially saturated from a side-slope seep;

A side-dope spring;

The center of aperennial initiation point;

Analuviad fan;

The center point of intersection of two or more Type 4 Waters.

(11) When the clearcut strategy in (1) of this subsection is selected, the landowner must simultaneously designate a no-cut zone buffer along the stream reach
in the harvest unit that is equal in total areato the clearcut portion of the stream reach in the harvest unit.

Note: Once approved by the department, the selected strategy will remain in effect until July 1, 2051. If alandowner transferstitle of the harvest unit, the 161



landowner must provide written notice of this continuing obligation to the new owner and send a copy to the department. See WAC 222-20-055.

(c) Stream-adjacent parallel roadsfor Type 4 Waters.

If aroad existsin a Type 4 RMZ and the basal area required to be left cannot be met within 50 horizontal feet of the bankfull width of the stream due to the
presence of the road, then the distance of the road to the stream determines the allowable operations as follows:

(i) A road that iswithin 30 to 49 horizontal feet from the bankfull width of the stream requires

(A) A total of 100 horizontal feet of riparian zone (both sides of the stream count towards the total) must be left in a manner to provide maximum functions
for non-fish use streams. If harvest is taking place on only one side of the stream, then 50' of RMZ must be left, regardless of presence of a stream-adjacent
parallel road.

(B) The location of the riparian zone required in (A) of this subsection will be based on the following:

(1) Preferred: the area between the stream and the stream side edge of the road

(1) The area that provides the most shade to the channel

(111) The areathat is most likely to deliver large woody debris to the channel.

(ii) A road that is within less than 30 horizontal feet from the bankfull width of the stream requires, in addition to (c)(i) (A) and (B) of this subsection, that all
trees between the stream and the streamside edge of the road must be | eft.

NEW SECTION

This note redlined

NOTE to the reader: This following section is an edited version of *(3) and *(4) in permanent rules effective January 1, 1999. The number changes
reflect the additional 15percent that's required to be left, per ESHB 2091.

End redline

WAC 222-20-023 Riparian management zones for exempt 20-acre par cels.

On parcels of 20 contiguous acres or less, landowners with total parcel ownership of less than 80 forested acres shall not be required to leave the riparian
buffers described in WA C 222-30-021 and 222-30-022. As required by RCW 76.13.130, these landowners are subject to the permanent riparian
management zone rules and watershed analysis prescriptions in effect as of January 1, 1999, plus an additiona fifteen percent volume requirement where
watershed analysis prescriptions are not in effect.

*(1) Western Washington RMZsfor exempt 20-acr e par cels.

Riparian management zones are measured horizontally from the bankfull width of a Type 1, 2 or 3 Water and extend to the line where vegetation changes
from wetland to upland plant community, or the line required to leave sufficient shade as required by WAC 222-30-040, whichever is greater, but must not
be less than 29 feet in width nor more than the maximum widths described in (c) of this subsection, provided that the riparian management zone width shall
be expanded as necessary to include wetlands or ponds adjacent to the stream. When the riparian management zone overlaps a Type A or B Wetland or a
wetland management zone, the requirement which best protects public resources shall apply.

(a) Harvest units shall be designed so that felling, bucking, yarding or skidding, and reforestation can be accomplished in accordance with these regulations,
including those regulations relating to stream bank integrity and shade requirements to maintain stream temperature. Where the need for additional actions or
restrictions adjacent to waters not covered by the following become evident, WAC 222-12-050 and 222-12-060 may apply.

(b) When requested in writing by the applicant, the department shall assist in preparation of an alternate plan for the riparian management zone.

(c) Within the riparian management zone, there shall be trees left for wildlife and fisheries habitat as provided for in the chart below. Fifty percent or more of
the trees shall be live and undamaged on completion of the harvest. The leave trees shall be randomly distributed where feasible; some clumping is allowed
to accommodate operational considerations. The number, size, species and ratio of leave trees, deciduous to conifer, is specified by the bed material and
average width of the water type within the harvest unit. Trees |eft according to (d) of this subsection may be included in the number of required leave treesin
this subsection.

Western Washington riparian leave tree requirements for exempt 20-acre parcels

Type/ Maximum to Deciduous/

Average idth Minimum Size

IWidth L eave Trees

Gravel/ Boulder/

Cobble Bedrock

<10" Diameter

1& 2 Water 115' representative of 58 trees 29 trees
75' & over stand

1& 2 Water 86' representative of 115 trees |60 trees
lunder 75' | stand

3 Water 58' 2 to 1/12" or next 86 trees 29 trees
|5' & over largest available
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3 Water 29' 1to 1/6" or next 29 trees 29 trees
lessthan 5' largest available

"Or next largest available" requires that the next largest trees to those spgcified in the rule be left standing when those available are smaller than the sizes
specified.

Ponds or lakes which are Type 1, 2 or 3 Waters shall have the same leave tree requirements as boul der/bedrock streams.

(d) For wildlife habitat within the riparian management zone, leave an average of 5 undisturbed and uncut wildlife trees per acre at the ratio of 1 deciduous
treeto 1 conifer tree equal in size to the largest existing trees of those species within the zone. Where the 1 to 1 ratio is not possible, then substitute either
species present. Forty percent or more of the leave trees shall be live and undamaged on completion of harvest. Wildlife trees shal be left in clumps
whenever possible.

(e) When 10 percent or more of the harvest unit lies within any combination of a riparian management zone of Type 1, 2 or 3 Waters or awetland
management zone and the harvest unit is a clearcutting of 20 acres or less, leave not less than 50 percent of the trees required in (c) of this subsection.

*(2) Eastern Washington riparian management zones for exempt 20-acr e par cels. These zones shall be measured horizontally from the bankfull width of
Type 1, 2 or 3 Waters and extend to the line where vegetation changes from wetland to upland plant community, or to the line required to leave sufficient
shade as required by WAC 222-30-040, whichever is greater, but shall not be less than the minimum width nor more than the maximum widths described in
(c) of this subsection, provided that the riparian management zone width shall be expanded as necessary to include wetlands or ponds adjacent to the stream.
When the riparian management zone overlaps a Type A or B Wetland or a wetland management zone, the requirement which best protects public resources
shall apply.

(a) Harvest units shall be designed so that felling, bucking, yarding or skidding, and reforestation can be accomplished in accordance with these rules,
including those rules relating to stream bank integrity and shade requirements to maintain stream temperature. Where the need for additional actions or
restrictions adjacent to waters not covered by the following become evident, WAC 222-12-050 and 222-12-060 may apply.

(b) When requested in writing by the applicant, the department shall assist in preparation of an alternate plan for the riparian management zone.

(c) Within the riparian management zone, there shall be trees left for wildlife and fisheries habitat as provided for below. Fifty percent or more of the trees
shall be live and undamaged on completion of the harvest. The leave trees shall be randomly distributed where feasible; some clumping is allowed to
accommodate operational considerations.

(i) The width of the riparian management zone shall be based on the adjacent harvest type as defined in WAC 222-16-010 "Partial cutting." When the
adjacent unit harvest typeis:

Partial cutting - The riparian management zone width shall be a minimum of 35 feet to a maximum of 58 feet on each side of the stream.

Other harvest types - The riparian management zone shall average 58 feet in width on each side of the stream with a minimum width of 35 feet and a
maximum of 345 feet on each side of the stream.

(ii) Leave tree requirements within the riparian management zones of Type 1, 2 or 3 Waters:

(A) Leave al trees 12 inches or less in diameter breast height (dbh); and

(B) Leave all wildlife reserve trees within the riparian management zone where operations in the vicinity do not violate the state safety regulations (chapter
296-54 WAC and chapter 49.17 RCW administered by department of labor and industries, safety division); and

(C) Leave 18 live conifer trees/acre between 12 inches dbh and 20 inches dbh distributed by size, as representative of the stand; and

(D) Leave 4 live conifer treesacre 20 inches dbh or larger and the 2 largest live deciduous trees/acre 16 inches dbh or larger. Where these deciduous trees do
not exist, and where 2 wildlife reserve trees/acre 20 inches or larger do not exist, substitute 2 live conifer trees/acre 20 inches dbh or larger. If live conifer
trees of 20 inches dbh or larger do not exist within the riparian management zone, then substitute the 5 largest live conifer trees/acre; and

(E) Leave 3 live deciduous trees/acre between 12 inches and 16 inches dbh where they exist.

(iii) Minimum leave tree requirements per acre for Type 1, 2 and 3 Waters. Trees left for (c)(ii) of this subsection shall be included in the minimum counts.
(A) On streams with a boulder/bedrock bed, the minimum leave tree requirements shall be 75 trees/acre 4 inches dbh or larger.

(B) On streams with a gravel/cobble (less than 10 inches diameter) bed, the minimum leave tree requirement shall be 155 trees/acre 4 inches dbh or larger.
(C) On lakes or ponds the minimum leave tree requirement shall be 86 trees/acre 4 inches dbh or larger.

Note: See the board manual section 7 for guidelines for calculating trees/acre and average RMZ widths.

(d) When 10 percent or more of the harvest unit lies within any combination of a riparian management zone of Type 1, 2 or 3 Waters or awetland
management zone and the harvest unit is 20 acres or less or, leave not less than 50 percent of the trees required in (c) of this subsection. (See WAC 222-16-
010 "Partia cutting.")

*(3) Riparian leave tree areas for exempt 20-acr e par cels. The department will require trees to be left along Type 4 Water where such practices are
necessary to protect public resources. Where such practices are necessary leave at least 29 conifer or deciduous trees, 6 inches in diameter or larger, on each
side of every 1000 feet of stream length within 29 feet of the stream. The leave trees may be arranged to accommodate the operation.

AMENDATORY SECTION
WAC 222-30-040 Shade requirementsto maintain stream water temperature.

*(1) Determination of adequate shade. The temperature prediction method mentioned in subsections (2) and (3) of this section shall be used to determine
appropriate shade levels for flowing Type 1, 2 and 3 Waters to prevent excessive water temperatures which may have detrimental impact on aquatic
resources. No tree may be harvested from the RMZ inner zone of any Type 1, 2, or 3 Water if, according to the methodology, that tree is providing shade to
the stream necessary to maintain compliance with temperature standards. If alandowner elects to remove any tree within 75 feet of any Type1, 2, or 3
Water, the landowner must demonstrate, using the methods in the board manual section 1, that the removal of the tree would not be contrary to the
restrictions of this subsection.

Note: Within the bull trout overlay, all available shade will be retained within 75 feet of bankfull width or CMZ of the stream.
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*(2) Temperature prediction method. In addition to the riparian management zone requirements, leave trees shall be retained in riparian management zones
on flowing Type 1, 2 and 3 Waters as provided by the method described in the board manual which includes the following considerations:

(a) Minimum shade retention requirements; and

(b) Regional water temperature characteristics; and

(c) Elevation; and

(d) Temperature criteria defined for stream classes in chapter 173-201A WAC.

*(3) Leavetreerequirementsfor shade. The method described in subsection (2) of this section ((shal)) must be used to establish the minimum reguired
shade cover based on site specific characteristics. When site specific dataindicate that pre-harvest conditions do not meet the minimums established by the
method, no additional shade removal from riparian management zones will be allowed.

*(4) Shade reguirements must be satisfied whether or not the inner zone includes a stream-adjacent parallel road. Nothing will preclude or limit the harvest of
shade trees in connection with the construction and maintenance of road crossings or the creation and use of yarding corridors. (See WAC 222-30-060(1).

{4)*(5) Warvers The department may warve or modify the shade requirements where:

{e)))(a) The temperature method |nd| cates that addrtr onaI shade will not atfect stream-water temperature

NEW SECTION
WAC 222-30-045 Salvage logging within riparian management zones. Salvage logging within ariparian management zone is based upon the zone (core,
inner or outer) in which the tree was originally located, applicable riparian stand requirements and the extent of previous harvest activities in the zone.

(1) Salvage logging within the bankfull width of any typed water. No salvage may take place within the bankfull width of any typed water.

(2) Salvage logging in a core zone or channel migration zone. No salvage may take place within the RMZ core zone or a channel migration zone, including
any portion of those trees that may have fallen outside of these zones.

(3) Salvage logging in the inner zone. Salvage may not take place within the inner zone if the stand requirements cannot be met by the residua stand. If the
proposed salvage involves down tree(s) that originated from the inner zone, salvage of down wood may only be permitted if the down wood was not needed
to meet stand requirements in the inner zone. Salvage of any existing down wood may not take place if the unremoved balance of down wood is insufficient
to meet the regional down wood guidelinesin (a) and (b) of this subsection. Conduct of salvage within the inner zone must be conducted to protect residual
undamaged trees within the inner zone. Down wood guidelines for salvage in RMZ inner zones are:

(a) In western Washington

|Logs with asolid core < 1foot diameter 1-2 foot diameter > 2 foot diameter Total
mmber of logg/acre 185 183 26 194

(b) In eastern Washington ponderosa pine, mixed conifer and high elevation habitat types: Follow the down wood requirements for each type in WAC 222-
30-022.

(4) Salvage logging in the outer zone. Salvage may not take place within the outer zone if the riparian leave tree requirements cannot be met by the residual
stand. If the proposed salvage involves tree(s) that are down that originated from the outer zone, salvage may only be permitted of down wood if the down
wood was not needed to meet leave tree requirements in the outer zone.

AMENDATORY SECTION
WAC 222-30-060 Cable Yarding.

*(1) Typel,2and 3Waters. No timber shall be cable yarded in or across aType 1,20r3 Waters except where the Iogs will not materraIIy damagethe bed
of waters, banks or riparian management zones. ((& e al v a n

wildlife))) If yarding across Type 1, 2 or 3Watersis permrtted then vardr nq is Irmrted to cable or other aerral quqr ng methods Any work in or above Tvpe
1.2 or 3 Waters requires a hydraulics project approval (HPA). Amy work in or above a Type 4 or 5 Water may require a HPA. Logs must be fully suspended
above the water unless otherwise allowed in the applicable HPA. Y arding corridors must be no wider or more numerous than necessary to accommodate safe
and efficient transport of logs. Generally, yarding corridors should be located no closer to each other than 150 feet (measured edge to edge) and should be no
wider than 30 feet. Safety is a prime consideration in the location of yarding corridors. Total openings resulting from yarding corridors must not exceed
20percent of the stream length associated with the forest practices application. When changing cable locations, care must be taken to move cables around or
clear of the riparian vegetation to avoid damage to riparian vegetation.
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