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Executive Summary

In late fall of 2015, Non-Industrial Private Forestland (NIPF) was monitored for the application and
effectiveness of Wisconsin’s Forestry Best Management Practices (BMPs) for Water Quality. There were
a total of 36 sites monitored, with 26 of the landowners enrolled in the MFL program. These sites were
chosen because of the water resources in or adjacent to the sale. Information on how the BMPs were
implemented and how effective they were, were recorded along with site information such as; sale size,
season of harvest, harvest type, water resources, forest roads, and tree species of the harvest area.

The average harvest size for all NIPF sites monitored in 2015 was only 30 acres, which is a slight
decrease from prior years monitoring, with a total of 1083 acres monitored. Almost two-thirds (23:36) of
sites were monitored one to two years after they received their harvest. By far, the most common
season of harvest was winter (21 sites), compared to the next highest was cut during ‘more than one’
season (8 sites). Over 90% (33:36) sites had wetlands listed as a water resource along with 23 sites
containing streams, while only 3 sites had lakes within proximity of the sale. Overall there was an
increase in the number of water resources during the 2015 monitoring compared to past years, despite
the decrease in harvest size. Most of the sites (25:30), where water resources were present; where
RMZs were recommended by the BMP manual, either increased or met the recommended RMZ
distance. The two most abundant dominant cover types were maple/basswood (16 sites) and aspen (15
sites). Selection harvest (13 sites) was listed as the most commonly used harvest method along with
‘multiple’ also being common (10 sites). Culverts were the most common type of stream crossing (8) on
forest roads systems, while frozen crossings (2) were the most common on skid trails that crossed
streams. Most sites (27:36) had forest roads in place for the harvest and over half (16:27) were either
constructed or improved for the harvest activity. Of the 27 sites that contained forest roads, 23 were
being used as active roads, and eight had drainage structures associated with the forest roads.

The number of applicable BMPs per site averaged 30%, which is higher than 2008, where only 20% of all
BMPs were applicable per site. The correct application rate of BMPs was relatively high, at 90% of the
time —the same as 2008 (tied for the highest since the start of the BMP program). The difference in
correct application of BMPs between MFL and Non-MFL Landowners is the smallest since the programs
start at only 0.4%. BMPs that are applied incorrectly and BMPs that are not applied make up small
percentage of all BMPs (2.4% and 7.6% respectively). Of the five monitoring categories, ‘RMZs’ received
the highest correct application (94.6%) whereas ‘forest roads’ received the lowest rating (85%).
However, this rating on “forest roads’ is up 15% from 2008.

The effectiveness of BMPs that were applied correctly was extremely high (99.6%) at protecting water
quality, but when BMPs were applied incorrectly or not applied BMP effectiveness rates woefully
dropped (6.3% and 9.4% respectively). Effectiveness for protecting water quality was not determined to
be affected by monitoring categories when application categories were held constant. Even with the low
water quality protection of BMPs that were applied incorrectly and not applied, no major impacts were
reported on any NIPF sites. Even though these two categories make up only 10% of applicable BMPs,
reducing this 10% is still the greatest way to achieve higher water quality protection.
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Figure 1. The sites monitored by the 2015 BMP teams. Coniferous trees represent sites that were in the MFL program and
deciduous trees represent sites not in the MFL program. Note: Some dots are close together making the total number of
sites difficult to determine on this map. Disclaimer:*The Department has made reasonable efforts to provide you with accurate
information, but cannot exclude the possibility of errors or omissions in sources or of changes in actual conditions. The Department makes
no warranties of any kind, either the express or implied. Changes may be periodically made to the information herein.*

5



Introduction

Since the Federal Clean Water Act was originally passed in 1972, several revisions have been made and
now include the specific activities of silviculture and its’ contributing factors to nonpoint source
pollution (NPS). Each state is required to develop either guidelines or regulations to reduce the NPS
from silviculture to the “maximum extent practical”. In Wisconsin, this has led to the development of
the Best Management Practices (BMPs), which are designed to protect water quality — from silvicultural
activity — according to the Clean Water Act of 1972 and its revisions.

Wisconsin adopted the BMP program in 1995, and through monitoring, statistical analysis, and written
reports, Wisconsin is able to document success in protecting water quality through the BMP program.
Initially, all silvicultural activities done within the state of Wisconsin were subject to being monitored
every year. There are many different landowners that reside over the forests of Wisconsin including:
Federal, Industrial (Large), County, State, Non-Industrial Private (NIP), and Tribal landowners. With this
many landowners, monitoring a statistically valid sample size from each proved to be too demanding of
a task and the BMP Advisory Committee (comprised of individuals who represent many different
interests in Wisconsin’s forests) decided to only monitor one or two landowners on any given year.

The landowner group that received monitoring during 2015 was Non-Industrial Private Forestland
(NIPF). There were a total of 8322 sites that received harvest during the year 2014 and therefore,
eligible to be monitored during 2015. In order to run statistical analyses of the results, 36 were chosen
to be monitored in order to obtain a 95% confidence interval. The sites are randomly selected and pre-
screened using a variety of aerial photos obtained from GIS sites, DNR Surface Water Data Viewer, and
Google Earth. Sites that are chosen to be monitored have at least one of the eligibility criteria including:

e Harvesting completed within 200 feet of a lake, river or steam
e At least one acre of wetland harvested

e Asignificant length of wetland crossed (=50 ft.)

e Astream crossed

This ensures that the BMP program, through the monitoring teams, will be focusing their time at timber
sales that can potentially have the most impact on water quality. Sites that lack all of these
characteristics are unlikely to impact water quality in a direct (observable) manner.

The BMP monitoring teams are comprised of three to four individuals and have a wide background of
expertise ranging from hydrology, soil science, ecology, conservation, silviculture and logging. In order to
achieve consistent evaluations across all the different sites, there were trainings held for all team
members, put on by the DNR Forest Hydrologist. These trainings included both lecture/discussion in a
classroom type setting and field portions where participants went to sites to go through the monitoring
worksheets together. Information about the site was collected as well as being evaluated for the
application and effectiveness of BMPs.



Timber Harvest Information

Harvest Age

The harvest age of a timber stand is the amount of time since the harvesting was completed to the time
the BMP monitoring teams are on site. In order to be eligible for the 2015 BMP NIPF monitoring, one of
the criteria was that a county cutting notice had to be filed for a stand expecting harvest in 2014. This
means the vast majority of stands had cutting notices submitted during 2014 and most of the harvest
took place during this time as well. In some cases, a cutting notice would be filed for multiple years,
usually during the winter of 2013/2014 or 2014/2015 to allow for some flexibility with harvest times
(Table 1). It was these types of sales that made up the < 1 year old (10 sites) and > 2 years old (3 sites).
The reason this time frame is used for BMP monitoring is because it allows the site to experience one
runoff season (spring). Monitoring after one runoff season allows for several practical implications to
occur: water quality issues become more apparent, they can be (if found) be brought to the landowners
attention in a timely manner, and lastly, if the site is found in good condition, it is assumed to handle
future runoff seasons without affecting water quality. This is conditional if site conditions remain
constant (examples, no new harvesting occurs or a closed forest road remains closed in the future).

Years # of Sites
<1 10
1to?2 23
>2 3

Table 1. The amount of time that has passed since the site was harvested/cut and when it was monitored.

Harvest Size

The harvest size of the 2015 monitoring sites was relatively small with an average of 30.1 acres and is
reduced even farther when using the median at only 20.5 acres. However, the range is relatively large
going from 3 acres all the way up to one site of 120 acres (Figure 3). The total number of acres was 1083
acres, which were distributed over 36 sites, giving an average of 30 acres per site. Even though the
average seems small, it is not much different from the averages found in past monitoring, which range
from 31 acres (2002, previously the smallest) to 35 acres (1996, largest) (Figure 4). The harvest size
includes both areas of harvest and non-harvest within a boundary that experienced silvicultural
activities (See Figure 2 for example). With harvest areas being as small as they were, teams became very
comfortable and familiar with the harvest area.



12.8 acres

Figure 2. Purple boundary includes all harvestable area. Red area includes areas where trees were harvested.
Dashed yellow indicates the area that the monitoring teams would consider for harvest size. Note these areas
include areas like small reserves, no equipment zones, and RMZ boundaries into the total area. This brings up a
total of 20.5 acres of harvest area.
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Figure 3. The number of acres that were harvested for each of the sales conducted on NIPF.



Average Size of NIPF Timber Harvests
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Figure 4. The average size of NIPF timber harvests since the start of Wisconsin’s BMP program in 1995 to the
most recent monitoring in 2015.

Season of Harvest

The most common season of harvest was winter with over half (21:36) of sites being exclusively
harvested during the months of December through February (Figure 6). Interestingly, the next most
common time was listed as ‘more than one’ season. With the sale sites being relatively small, it is
unexpected that more than one season would be needed to complete such a harvest. One possible
reason, (and verified by several landowners) to having the harvest occur during multiple seasons, is that
it allows for more flexibility to successfully harvest around weather dependent factors. This flexibility
can help protect water quality and is often recommended for sites that could be partially harvested in
non-frozen/wet conditions along with more sensitive areas that call for frozen/dry conditions. Also, no
sites were harvested during the spring, often the wettest period of the year. With the combination of no
spring harvests and high numbers of ‘more than one’ season and winter harvests, the BMPs have a high
possibility of being applied correctly.
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Figure 5. Picture of stream crossing that would have been frozen during winter harvest conditions.
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Figure 6. Number of sales that received harvest during specified seasons.

Water Resources

As to be expected in a water quality study, there were many water resources present on the sites
chosen for the 2015 NIPF BMP monitoring. The most abundant water resource was wetlands (33 sites)
with only 3 of the 36 sites not having wetlands (Figure 7). It is important to note that in order for a water
resource to be counted in the BMP study, they must either be in, immediately adjacent to, or be crossed
on a forest road system that connects to the harvest area. The next most common water resource was
streams with 23 sites containing steams. There are three different classifications of streams based on
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stream width and the designation of streams based on a presence of trout. If a stream is ‘greater than
three feet wide’ or is a ‘designated trout stream’ (DTS) it goes into the first classification. The second
two classifications are streams between ‘one to three feet wide’ and steams ‘less than one foot wide’.
Springs/seeps are also fairly common (9 sites) and lakes were the least commonly present (3 sites). Also,
these water resources are not exclusive, meaning that one site may have multiple water resources
present (example: one site may have a wetland, one stream ‘greater than three feet wide’, and another
stream ‘less than one foot wide’ and would be counted in each of its respective categories).

Sites Containing Water Resources
35
30
§ 25
=
% 20
215
£
3 10
5
o 33 9 3 23 18 9 4
| | | total >3 ft.or DTS  1-3 ft. <1ft. |
Wetlands |Spring/$eeps| Lakes | Streams |
Water Resource

Figure 7. The number of sites that contain different types of water resources. Streams are broken down into
three categories depending on width and/or if they are designated trout streams (DTS). Note: Sites may have
more than one type of water resource and more than one type of stream.

In order for a site to be eligible for BMP monitoring, it must have one of these criteria:

e Harvesting completed within 200 feet of a lake, river or steam

e At least one acre of wetland harvested

e Asignificant length of wetland crossed (=50 ft.)

e Astream crossed
Wetlands were present at 92% of the monitored sites which is the highest in its category since the BMP
program started in 1995(Figure 8). Along the same lines, streams also had a high presence rate of 64%.
Lakes, however, are at the opposite end of the spectrum and only had a presence rate of 8%. However,
when we look at total amount of qualifying resources present between all the years, the 2015
monitoring has the greatest presence of water resources (Figure 9). This is calculated by adding the
three percentages to give a total. Since a healthy portion of the BMPs are about the qualifying water
resources, a site with more water resources often has more BMPs associated with it, leading it to
become a better site to look at for the monitoring teams. This is even more impressive when the harvest
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sites are, on average, smaller than past years. One possible explanation of this occurrence could be that
the necessary number of sites to reach statistical validity was less than prior years, so a more selective

process could be used when looking at sites.

Resources on NIPF Lands
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Figure 8. The percentage of different types of qualifying water resources found on monitoring sites from 1995 to

2015.
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Figure 9. The total percentage qualiifying water resources found on monitoring sites from 1995 to 2015. The
range of possible percentages would theroritically be between 100% (1 water resource per site) and 300% (3

water resources per site).
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RMZs
Riparian Management Zones are areas adjacent to streams or lakes where special harvesting guidelines
are in place to protect the water resource. The harvesting guidelines specifically address how harvesting
can impact the water resource by mitigating the potential problems of:

e Increase in sediment and nutrient inputs through erosion along the banks

e Decrease shade that can cause thermal impacts

e Decrease of future woody debris that would naturally fall in the stream and provide cover for

fish and wildlife.

e Increase in peak flows
There are three different classes of RMZs that are driven by the type of water resource they are
designed to protect. The first class of RMZ is for all lakes, designated trout streams, and streams with a
width greater than three feet. These water resources have been recognized as needed the greatest
amount of protect and therefore have the most guidelines concerning silvicultural operations. This RMZ
calls for a 100 ft. area from the bank of the water resource (called Ordinary High Water Mark or OHWM)
compared to the 35 ft. area that are in place for the remaining two classifications — streams one to three
feet wide and streams less than one foot wide. These two RMZ classes are very similar, with both being
35 ft. wide, but more liberty is given to equipment usage and trees harvested in the RMZ of streams that
are less than one foot wide.

Even with these three different RMZ classifications, there is flexibly in the BMP manual to what should
be done within each given RMZ. Foresters may increase or decrease an RMZ depending on many factors
such as; timber species composition, presence of beavers, slope, soil, season of harvest, and storm or
insect damage. With all the possible modifications that can occur within the RMZ, the BMP monitoring
teams record how, or if, the distance was modified from the BMP manual (Figure 11). The monitoring
teams recorded into one of these categories:

e The site RMZ can be increased in distance

e The site RMZ can meet the recommended distance

e The site RMZ can be decreased in distance

e The site may not have used an RMZ

o The site may have used a variable RMZ that ranged from increasing to decreasing

This year, the new category ‘variable’ was written in for a couple sites. While this was not a pre-defined
category on the monitoring worksheet (see appendix E), it was perfectly acceptable for foresters to
modify the RMZ according to the aforementioned reasons (listed above) and end up with a RMZ that
varies in distance.

13



Figure 10. This site received harvesting within recommended 100 ft RMZ. However, trees were handcut so
equipment was not operated within the ‘no equipment zone’ specified in the BMP manual of 15 feet for
streams greater than 3 feet wide or wider.

Sites Containing RMZ specified Water

Resources
14
12
§ 10
=
s 8
2 6
£
2 4
2
0
Increased Meets Decreased RMZ Not Used Variable
RMZ Width

M Lakes ®>3ft. Wideor DTS m1-3ft. Wide m<1 ft. Wide

Figure 11. The number of sites that have RMZ specified water resource within or on the boundary of the sale.
The RMZ can be increased in width, variable in width, decreased in width, follow the recommended distance, or

not be used at all.



Steam Crossings

Almost one-third (11:36) of the sites had one or more stream crossings either on their forest road
system or on the skid trails that were used for the harvest. Since one site may have more than one
crossing, the number of crossings (figure 12) does not add up to the number of sites that used stream
crossings. With that being said, eight crossings were found to have culverts and all of them were on
forest road systems. The next most common stream crossing was fords at five, with all but one being on
the forest road system. One fact to note is that bridges were not used for any type of crossing. While
this might seem unusual, one must keep in mind the landowner objectives, size of project, and cost of
building a bridge to hold forestry equipment. Size of the project and cost are interrelated because the
larger the sale, the more money will come in from the harvest that can be used to offset the cost for an
expensive stream crossing like a bridge. So a smaller sale will generally drive more cost efficient
permanent crossings, like culverts and fords; or the possible use of temporary crossings, which can be
extremely cost effective, like timber slash or frozen crossings. This is exactly what was observed during
the 2015 BMP monitoring. Another foreseeable pattern that occurred was that the more temporary
crossings tended to be found on skid trails (ice and slash crossings) and the more permanent crossings
(culverts) tended to be found on the forest road system. Some landowners even avoided crossing
steams altogether when an alternative way could be found to complete their harvest, like asking and
receiving permission from neighbors to cross their land in order to save the landowner from crossing a
stream. This type of activity (or lack thereof) is not specifically documented in the BMPs but is precisely
the decision that the BMP manual calls for before getting into the specifics of stream crossings. So when
landowners decide not to cross streams, their site does not get evaluated for stream crossings, the
landowner is doing a superb job of protecting water quality by finding alternative routes for harvesting.

Stream Crossings on NIPF Lands
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Figure 12. The different types of crossings used for timber harvests on monitoring sites.
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Figure 13. Team members are determining if this watercourse is a stream (with a bed and bank) or not. A forest
road crossed this watercourse, which was determined to be a stream. This determination was made away from
the influence of the culvert.

Species Composition of Harvest Sites

There was a diverse mix of dominant cover types observed during the 2015 BMP monitoring with
‘maple/basswood’ forests being the most common listed at 16 sites and ‘aspen’ following closely behind
with 15 sites. The two least common cover types were ‘spruce’ (5 sites) and ‘swamp conifers’ (4 sites).
There are no specific guidelines on what percentage a cover type must be in order to be considered a
dominant one. Instead, it is up to the BMP monitoring team to decide which cover types are dominant.
More than one dominant cover type is normally reported for a single site.
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Dominant Cover Types
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Figure 14. Dominant cover types present on monitored sites. Note: a site may have multiple dominant cover
types listed as present.

Silvicultural Prescriptions

Harvest methods were less evenly distributed than what was found in cover types with ‘selection
harvests’ and ‘multiple’ harvest methods, clearly being the leading two types (13 sites and 10 sites
respectively). ‘Other’ (5 sites), ‘clearcut with reserves’ (5 sites), and ‘seed tree’ (3 sites) were all in the
middle, whereas no sites received solely ‘clearcut’ or ‘shelterwood’ harvest prescriptions (Figure 15).
Only one type of harvest method may be listed, otherwise ‘multiple’ is listed. So it is still possible that
‘clearcut’ and ‘shelterwood’ was observed, but as a compliment to another harvest method and not as a

stand-alone method.

Harvest Methods on NIPF Lands
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Figure 15. Types of harvest methods used on NIPF.
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Equipment

The majority of the harvest equipment observed was ‘wheeled’ with 23 sites having wheeled harvesting
equipment (Table 2). None of the sites used soley ‘tracked’ equipment but seven sites did utilize both
‘wheeled’ and ‘tracked” equipment. On three sites, the BMP monitoring teams were unable to
determine what type of equipment was used, along with another three sites that experienced ‘other’
equipment being used. The BMP monitoring teams gather this information by asking the landowner, if
present, or by looking at ground markings on skid trails and forest roads.

Table 2. Equipment ‘

Types of Equipment # of Sites

Wheeled 23
Tracked 0
Both Wheeled and Tracked 7
Unknown 3
Other 3

Table 2. The different types of equipment that were recorded.

Additional Harvest Information

There are several checkboxes in the BMP worksheet (see Appendix E) that do not always go directly into
BMP analysis but are rather additional harvest/site information which can help the BMP monitoring
teams understand certain components of a harvest. All three of the categores: ‘timber stand
improvements’, ‘salvage harvests’, and ‘dry washes’ can influece the setup of the timber sale by
determining a range of elements from the tree species that are harvested to which parts of the sales are
accessed vs left alone (Table 3). There were four sites that had ‘timber stand improvements’ done to
improve the quality of the forest by, for example, decreasing the density of invasive species such as
buckthorn (Rhamnus cathartica). Two sites had ‘salvage harvest’ along with another two sites had ‘dry
washes’ present in the harvest area. Both dry washes and practicing silviculture in a salvage harvest can
add additional difficulties for following BMPs. For example, water resources — especially small ones, may
be hard to locate in a salvage harvest and dry washes can play a large role in determining where a forest
road can be built, or if only skid trails should be used.

Table 3. Additional Harvest Information ‘

Additional Harvest Information # of Sites

Timber Stand Improvements 4
Salvage Harvests 2
Dry Washes 2

Table 3. Other information gathered during BMP monitoring.
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Road Systems

Forest Road systems have arguably, some of the most important and difficult BMPs, which can set the
tone for water quality protection for the rest of the timber harvest. There are so many factors that can
determine whether a forest road will provide adequate water quality protection. These include factors
that are directly controllable, like design and location, but also factors that are predetermined by the
site, such as slope and soils. With that being said, NIPF landowners can actually have an advantage over
other landowners who manage land for public use, because of the controlled access that the NIPF
landowners have on their own property. As stated in prior BMP reports for public land, much of the
damage to forest roads comes from unauthorized or unintended use. It is this damage that the NIPF
landowners do not have to contend with. However, they do have their own special problems when it
comes to forest roads. Their forest roads may not have been primarily developed for the activity of
silviculture, like the vast majority of forest roads on public land. Many landowners build their own forest
road systems that are only designed to handle their own intended traffic. So while NIPF landowners do
not have problems with the unauthorized use of their land, they often need to improve their forest
roads so they can handle silviculture activities. This is indeed what was observed with over half the sites
(16/28) being either ‘constructed’ or ‘improved’ for the timber harvest (Table 4). Almost all of the sites
(23/28) had ‘active’ forest roads and were used during various times of the year by the landowner and
not just for the timber harvest.

able 4 ore Road 0 atlo

Forest Road Information # of Sites
Forest Roads 28
Existing Forest Roads 24
Constructed or Improved Forest Roads 16
Active Forest Roads 23
Inactive Forest Roads 5
Drainage Structures

Table 4. Information on forest roads
In addition to having high amounts of active forest roads, ‘drainage structures’ were also utilized by

eight sites. It was observed that most of the construction and design of forest roads were expecting
temporary or season traffic (Table 5).
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Table 5. Road Types and Water Protection

Water Removal Traffic Volume Road
Efficiency Capacity Category Road Type #of Sites:
Design Flat 22
Temporary/ -
Low Construction Below Grade 4
Seasonal
Construction | At Grade with No Ditch 23
Design In-Slope 1
Design Out-Slope 0
Moderate Seasonal Construction | Combination 2
Design Many Typed 4
Construction | Cut and Fill on Side Slopes 6
Design Crowned 1
i Ditch < 1 ft. D 2
High Permanent Construct!on !tc ft. Deep
Construction Ditch > 1 ft. Deep 0
Construction Fill Material with No Excavation 1

Table 5. The construction and design of roads shown on NIPF, with their respective water removal capabilities

along with their associated recommended traffic volume capacity.

Figure 16. Excellent road in the driftless area of WI. Road was graveled and had multiple broadbased dip

structures as well as wrapping around the hill. This provided a much more gentle grade over nearly a 250

vertical foot elevation change.
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Qualitative Observations

At the end of each site review, the monitoring team provides an overall evaluation. This is where team
members discuss what they saw on the site and how the combined site application for BMPs and its
subsequent impact on water quality provides two overall ratings. This is not calculated by going back
through the worksheet and tallying individual BMPs — but rather allows for the teams to use their
expertise, take other site variables into consideration, and give the site one final rating. There are five
categories for BMP application, from ‘total negligence’ to ‘excellent’ and five categories for impacts on
water quality that range from ‘severe’ to ‘no visible’ impacts. The most common ranking for sites was
excellent; the highest category possible for application (15 sites) and another 15 sites receiving ‘no
visible’ for impacts on water quality (Figure 17). Likewise, none of the sites received the lowest category
possible for application and impacts. While this overall evaluation is not based on quantitative data, the
BMP monitoring teams generally observed good application and very few impacts on water quality for
the 2015 BMP monitoring. Quantitative data will be presented in the next section of this report.

Overall Evaluation (Qualitative)
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Figure 17. The overall evaluation filled out by the monitoring teams at the end of the worksheet. Both

application and effectiveness are qualitatively rated.
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Results of BMP Monitoring

Overview

During the 2015 Wisconsin Forestry Best Management Practices (BMPs) for Water Quality, 36 sites were
visited by the monitoring teams. Of these 36 sites, 26 were owned by landowners enrolled in the DNR’s
Managed Forest Law program (called MFL sites) and 10 were owned by landowners not involved with
the MFL program (called Non-MFL sites). As a whole, these sites will be known as Non-Industrial Private
Forestland (called NIPF sites) throughout this report. It is important to note that statistical validity is only
assured for the combined NIPF sites and MFL only sites as a subset. The subset of Non-MFL only sites is
not statistically valid. For each of these sites, 119 BMPs were assessed for application and effectiveness
(See Appendix E). These BMPs were divided into five categories:

e Fuels, Lubricants, Waste and Spills: There are two BMPs on the monitoring form and relate to
location of fueling, and cleaning up waste and spills.

e Riparian Management Zones (RMZs): There are 18 BMPs on the monitoring form and are
divided into sections according to different RMZ practices that occur on subsequent water
bodies.

e Forest Roads: There are 47 BMPs on the monitoring form and they are divided into several
sections which cover a variety of aspects including location, drainage structures, and stream
crossing on forest roads.

e Timber Harvesting: There are 36 BMPs on the monitoring form and they are divided into a
multitude of sections which include: skid trails and all aspects regarding them, log landings, and
dry washes.

e Wetlands: There are 15 BMPs on the monitoring form and they cover wetland harvesting,
wetland crossings, filter strips, springs and seeps, and rutting in wetlands.

BMP Application
When the monitoring teams are walking the timber harvest, the first element is to decide which BMPs
are applicable to a site and which ones are not. For the BMPs that are applicable, one of the five
subsequent application ratings is given:

e BMP is not applicable to the site

e BMP is applicable to the site and it was applied correctly

e BMP is applicable to the site and it was applied but incorrectly

e BMP is applicable to the site and was not applied

e Monitoring team can’t determine if the BMP was applicable and is determined to have

insufficient information to rate
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BMP Application Rates

Most of the BMPs (69.6%) are not applicable to the site (Figure 18). This means, on average, only about
30% of the BMPs are applicable to any one site — and while this may seem small, it is actually an increase
that can be attributed to the greater number of water resources in the 2015 BMP monitoring. There are
119 BMPs that range across the spectrum of soil stabilization, culverts, wetlands, stream crossings, to
RMZs. With all these BMPs addressing a multitude of potential water quality issues on timber harvests,
it is easy to see why the number of applicable BMPs, for any one given site, is as low as it is. For the
remainder of the report, the results will focus on the BMPs that were applicable to a site.

BMP Application Rates

0.3%
0.8

2.1%
0.9% 0.7

*1.3

B Not applicable

B Applied correctly
= Applied incorrectly
B Not applied

H Insufficient information

Figure 18. The amount of BMP application categories, on NIPF sites, for the 2015 BMP monitoring.

NIPF saw fairly good application rates (Figure 19) with both Non-MFL and MFL landowners being fairly
equivalent. Overall, BMPs were applied 92.4% on NIPF lands, with MFL landowners applying BMPs 93%
compared to Non-MFL landowners at 91% of the time. Interestingly, BMPs that were applied correctly —
had almost identical rates between Non-MFL and MFL landowners for a combined total of 90%. BMPs
that were applied incorrectly can be calculated by subtracting the application rate on NIPF (92.4%) from
the BMPs that were applied correctly (90%) to yield only 2.4% of BMPs were applied incorrectly. Only
7.6% of the time, BMPs where not applied to a situation when they were applicable.
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Applicable BMPs
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Figure 19. The percentage rate of BMPs that were applied, applied correctly, and not applied where they were
needed.

BMP Application by Monitoring Category

BMP application rates were broken down into respective monitoring categories to provide greater detail
of where BMPs were undergoing high or low compliance rates. Variances in application rates, between
the monitoring categories, are both common and expected. This is due to the intrinsic properties
between the monitoring categories and how easy or difficult it is for landowners to correctly apply
BMPs. For example, ‘forest road’ is a BMP monitoring category where it is usually more difficult to
achieve a higher BMP correct application rating than the monitoring category of ‘fuel, waste, and spills’.
Here are just a few reasons the BMPs for ‘forest roads’ are more difficult to achieve compliance:

e ‘Forest road’ BMPs are subject to location and design criteria
o ‘Forest roads’ have both short and long term maintenance, which may include road closure
o ‘Forest roads’ may receive unintended or post closure use

This is compared with BMPs for the monitoring category ‘fuels, waste, and spills’ where, to achieve a
high application rate, the only requirement is to clean up any trash or spills that may (or may not) have
occurred during the harvest operation. Historically, ‘forest roads’ are usually the monitoring category
that receives the lowest correct application, regardless of landowner —and the 2015 NIPF monitoring
results show this to be a continued trend (Figure 20). However, this range of correct application
between the monitoring categories was less than 10%, which is a relatively small. ‘RMZs’ and ‘fuels,
waste and spills” were the two monitoring categories that received the highest amounts of correct
application at 94.6% and 94.1% respectively. ‘Timber harvesting’ (91.3%) and ‘wetlands’ (89.4%) were
close to the average of 90% and ‘forest roads’ were the lowest at 85%.
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Correct Application Rates by BMP Monitoring Category
100

T
95
l

—
—

=]
@
e 85 +— SEE—
[}
: J
80 +— —
75 +— —
94.1 94.6 85 91.3 89.4
£2.8 +1.7 +4.1 £2.5 +3.7
70 T T T T 1
Fuels, Waste, RMZs Forest Roads Timber Wetlands
Spills Harvesting
BMP Monitoring Category

Figure 20. The 2015 NIPF correct application of BMPs broken down by monitoring categories.

s

Figure 21. Forest road showing early signs of erosion due to snow melt in December. This soil exposure, which
happened during the fall, was not from silvicultural activities but from the landowner widening the road. The
soils, slope, and time of year this activity took place, created a situation where erosion is and will be a problem.
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History of BMP Application on NIPF Sites

The comparison of current results to past findings is an extremely important function of the BMP
monitoring program. It allows an important question to become answerable: “Is Wisconsin’s BMP
program protecting water quality?” By comparing the application rates from different years —
silvicultural activities can be shown to ensure continued — and hopefully, improving protection of water
quality in Wisconsin. This self-evaluation, allows for changes to the BMP program to be made, so it can
adopt new ways to measure and protect water quality. Changes to both the BMP manual and the
monitoring worksheets have occurred, since its’ start in 1995, to incorporate better ways to monitor and
implement protection of water quality.

Even though both the 2008 and 2015 monitoring received the same overall correct application rates,
when breaking them into monitoring categories, they do not appear to be very similar (Figure 22).
‘Fuels, waste, spills’, ‘timber harvesting’ and ‘wetlands’ all decreased in correct application from 2008 to
2015 but ‘RMZs’ and ‘forest roads’ increased in correct application. The most noticeable difference was
not between the monitoring categories themselves, but between the ranges. In 2008, the range
between the highest and lowest monitoring category was 30%, whereas in 2015, the range was less than
10%. This reveals that for the overall BMP correct application rate to improve — there is not one single
BMP monitoring category that needs to be targeted for improvement, but rather the general awareness
of correctly applying BMPs. This is very different from 2008 monitoring effort, where the key result was
to focus improvements on the low correct application of individual monitoring categories (i.e. ‘forest

roads’).
Correct Application Rates by BMP Monitoring
Category from 2008 and 2015
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Figure 22. The 2008 and 2015 BMP correct application rates, both on NIPF, are broken down into different
monitoring categories.
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Examining the correct application of BMPs on NIPF sites throughout history reveals three major points of
interest (Figure 23).
e There has been a substantial jump in correct application from beginning years’ (1995-1997 and
2002) to later years’ (2008 and 2015).
e MFL BMP correct application rates have stayed the same since separating landowner categories
in 2002.
e  BMP correct application on Non-MFL landowners has made vast improvements since 2002. It
has shown an increase in every monitoring cycle, and is now on par with MFL landowners.

Correct Application of BMPs on NIPF Sites Throughout History
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Figure 23. Correct application, on NIPF sites, since the start of Wisconsin’s BMP program. There is no separate
data on MFL and Non-MFL land during 1995-1997.

2013-2015 BMP Monitoring Cycle

Comparing the most recent cycle of BMP monitoring (2013-2015) across all landowners and monitoring
categories, it shows a relatively high rate of BMP correct application overall. However, there is variation
to both monitoring categories and landowners (Figure 24). The overall range of correct application
across landowners and monitoring categories was 16.6% (84.4% on county ‘forest roads’ and 100% on
‘fuels, waste, and spills’, along with ‘RMZs’ on State and Federal lands respectively). The two highest
monitoring categories, when combining landowners, of BMP correct application were also ‘fuels, waste,
and spills’ along with ‘RMZs’ with 97.1%. ‘Timber harvesting’ (96.4%) and ‘wetlands’ (94.7%) were in the
middle of application ratings and ‘forest roads’ had the lowest (89.6%). When combining all landowners
and all monitoring categories, Wisconsin’s BMP correct application rating, for the 2013-2015
monitoring cycle, is 94.2%.

27



2013-2015 BMP Application Rates by Monitoring Category
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Figure 24. BMP correct application for the 2013-2015 monitoring cycle, broken down into monitoring categories.
The last set of vertical bars shows the overall correct BMP application rates for each landowner. In addition, the
purple vertical bars show the average of all landowners for each category.

History of Application Ratings

As stated previously, one of the most important elements of any BMP program is to compare long-term
trends to see if BMP compliance, in general, is either going up, down, or staying the same. Comparing all
the data collected from Wisconsin’s BMP program since its inception in 1995, reveals that overall BMP
correct application is going up for every landowner monitored. There is yearly fluctuation between
landowners, but analyzing the data using a linear regression reveals all slopes are positive — indicating
improvement over time (Figure 25). The fact that every landowner’s linear regression shows an increase
in BMP correct application speaks volumes to the widespread knowledge, acceptance, and use of
Wisconsin’s BMPs for water quality. The combined effort, of not just the different types of landowners,
but all of Wisconsin’s foresters and loggers are responsible for this positive data trend. While, it is
unrealistic that this trend will occur indefinitely (due to the maximum limit of 100% application), it
shows that Wisconsin’s BMP program has made progress since its start, continues to address areas of
low application, and has developed into a mature BMP program.
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Correct Application of BMPs for Different Landowners Throughout Wisconsin's BMP
Program History
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Figure 25. The correct application of BMPs on different landowners are represented by an absolute rate — which
is measured for a specific set of years and by a linear regression — it shows how the trend of BMP correct
application has been going up since the start of the program. The solid colored boxes represent the absolute
rate while the lines represent the linear regression. Note: some of the boxes may be completely or partially
hidden due to the fact that some landowners have the same correct application during the same set of years.
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BMP Effectiveness

After a BMP monitoring team decides whether or not a BMP is applicable to the site, they must decide
how effective the respective BMP application is in protecting water quality. There are five different
categorical effectiveness ratings that can be given to any BMP question that is found to be applicable:

e No adverse impact to water quality

e Minor short-term impact to water quality
e Minor long-term impact to water quality
e Major short-term impact to water quality
e Major long-term impact to water quality

The types of impacts, which describe the effectiveness of the BMPs, are conducted as qualitative
measures. These evaluations reflect only the point in time for which the monitoring team is present.
The monitoring teams are asked to use their best professional judgment as to the type of impact the
effectiveness will have on water quality.

e Short term refers to an impact that lasts less than one year or recurring for a short period of
time for multiple years.

e Long term refers to an impact that lasts more than one year or persists for a significant length
of time for multiple years.

e Minor refers to a slight adverse impact on water quality

e Major refers to a significant adverse impact on water quality
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Figure 26. This forest road shows that the BMP addressing road surface stabilization was applied correctly,
and consequently, showed that the BMP was effective (no erosion was present).
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BMP Effectiveness and Application Categories

As to be expected, BMP effectiveness is very different in the three BMP application ratings: applied
correctly, not applied, and applied incorrectly (Figure 27). For BMPs that were applied correctly, the
effectiveness was extremely high, regardless of landowner category at almost 100%. This means, when
the BMP monitoring teams saw a BMP being used appropriately where it was needed, water quality was
almost always protected. This is in contrast to the remainder two BMP application categories; not
applied and applied incorrectly. Both of these application ratings received very low effectiveness ratings
and applied incorrectly was found to be lower (6.3%) than not applied (9.4%). However, both of these
application categories have a small amount of BMPs (data) associated with them so they are not
statistically different from each other — essentially landowners that used a BMP incorrectly was no more
effective at protecting water quality than landowners that did not use a BMP at all. This finding is
equivalent to BMP report in 2014 on federal and industrial land. One suspected reason that these two
application ratings seem equivalent in effectiveness is due, in part; to the situations they tend to be
used in. BMPs that are applied incorrectly will likely be used in a situation where it is apparent that
something is needed in order to protect water quality, but it might be difficult to do correctly or
maintain (example: steep slope where water bars failed because they were too far apart). Whereas,
BMPs that are not applied are used in situations where BMP use would not be apparent, but easy to
protecting water quality (example: not providing road drainage to shed water is easy to construct, but
may not be apparent in the dry season, except it will likely become a water quality issue during spring
runoff).

Effectiveness of BMPs in Protecting Water Quality in Different
Application Categories
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Figure 27. The effectiveness for BMPs in the different application categories — ‘applied correctly’, ‘not applied’,
and ‘applied but incorrectly’.
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BMP Effectiveness in Different Monitoring Categories

Breaking down BMPs applied correctly and BMP not applied into the five monitoring categories revealed

that there was little variation between the monitoring categories. For BMPs applied correctly, BMP
effectiveness was rated above 99%, with three of the five monitoring categories getting 100% water
protection rating (Figure 28). The variation between the monitoring categories for BMPs not applied was

larger ranging from 0% to 22.7%; however, all except one category was within the error ranges of the

average of 9.4%, meaning they were not statistically different. Only the monitoring category ‘fuels,

waste, and spills’ was statistically different and offered 0% water quality protection when BMPs were
not applied. This could be due to the intrinsically simple property of this monitoring category — it only

consists of two BMPs. This forces a limited number of outcomes when evaluating these BMPs:

e There are no water quality impacts because no issues (i.e. spills or waste) occurred (BMP applied
correctly and no water quality impacts occur).

e Issues occurred but were cleaned up (BMP applied correctly and no water quality impacts

occur).

e Issues occurred and were not cleaned up (BMP not applied and water quality impacts have or

likely occurred).
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Figure 28. The effectiveness of water quality protection in different monitoring categories for different

application ratings.
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Types of Water Quality Impacts for Different Application Categories
As explained earlier, the effectiveness category is broken down into five different impacts; ranging from

no adverse impact on water quality to major long-term adverse impacts on water quality. Different BMP

application categories have been shown in prior sections to be a strong driver of water quality

protection (no adverse impact rates). However, within the different types of impacts — excluding no

adverse impact — different categories of BMP application rates do not appear to be the primary driver of

impact types. For example, no major impacts were recorded regardless of the application category

(Figure 29). BMPs that were not applied and BMPs that were applied incorrectly are not statistically

different from each other in any impact category. However, the one trend between these two

application categories was; BMPs that are not applied tended to be labeled as long-term impacts and

BMPs that were applied incorrectly are split evenly between short and long-term impacts.
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Figure 29. Types of impacts for different BMP application categories.

33



Conclusion and Recommendations

The results of the 2015 monitoring on NIPFs concludes that the BMP program has some similar findings
to past monitoring cycles, with some differences. Overall, the sites were slightly smaller in size than past
years along with having fewer sites to monitor. With that being said, there was a relatively large
increase in the number of applicable BMPs compared to all past monitoring on NIPF due to the increase
in density of streams and wetlands on the 2015 monitoring sites. Similarities include correct application
rates, with 2015 and 2008 having the exact same application rate of 90%. High rates of correctly
applying BMPs (90%) led to an even higher rate of protecting water quality (99.6%). Even though the
overall percent of correct application did not go up from 2008, the monitoring categories saw much less
fluctuation in 2015 with correct application rates. ‘Forest roads’, which have historically low application
rates, saw a large improvement from 2008 from 70% to 85% in 2015 correct application — however it still
remains the lowest monitoring category for correct application. Water quality is impacted much more
often when BMPs are either applied incorrectly (2.4%) or not applied (7.6%) where water quality is only
protected 6.3% and 9.4% respectively. Even though these combined categories make up only 10% of all
the BMPs and there were no major impacts recorded, addressing these two categories is the best way in
increasing water quality protection on NIPF lands. This reinforces the continued use of the BMP program
and all its derivatives, which includes:

e The education of water quality BMPs to loggers, foresters, and landowners

e Training monitoring teams to review harvest sites for BMP application and effectiveness

e Producing reports to assess effectiveness and compliance with the BMP program

e Continue improving the BMP Field Manual and Monitoring Worksheet in order to incorporate
new scientific findings on water quality and to ensure clear understanding of all BMP rules,
guidelines, and goals.

e Having more quantitative studies that address certain areas of BMPs — these will hopefully
provide reassurance to the findings by our monitoring teams. These in turn, will give the
gualitative rating given by the monitoring teams, using their professional experience, even more
weight.

With the sustained use of the BMP program we hope to see even greater correct application rates, and
therefore water quality protection, in the future for Wisconsin’s water resources.

34



Appendix A: Methods

Selection of Timber Harvests

There was over 8000 NIPF timber harvests reported for the year 2014, which makes up the list of sites
eligible to be monitored in 2015. In order to calculate the number of sales needed to be monitored in
order to reach statistical validity, a few different variables are required to be used in an equation that
estimates proportions based on cluster sampling. Two variables that are very important in determining
sample size come from the prior years of BMP monitoring: the variance in correct application rates and
the number of BMPs found to be applicable, on average, per site. It is because of the variance
calculation that the total number of combined NIPF harvests is actually lower than the Non-MFL
harvests as a standalone category (Table 6). Due to practical limitations; the monitoring for 2015 did not
try to reach statistical validity for Non-MFL harvests.

Year 2008 2015
Total # Sample Size | Number Total# | Sample Size | Number
Sales Needed monitored | Sales Needed monitored
NIPF Harvests 6886 50 52 8322 34 36
MFL Harvests 2260 5 32 2831 21 26
Non-MFL
Harvests 4626 60 20 5491 51 10

Table 6. The number of sites needed for statistical validity in 2008 and 2015 for combined NIPF harvests, along
with MFL and Non-MFL harvests.

All the calculations for sample size determination and application and effectiveness analyses are runin a
statistical computer program called SAS.

While it is helpful to have monitoring sites spread across the state — so they encompass the full
variability of Wisconsin’s diverse forest landscape — it is not a requirement and as stated in ‘Water
Resources’ section. Rather, any site that meets the criteria for monitoring is able to be monitored and
spatial relation to other monitoring sites is not taken into account. While the sites might not be
distributed evenly throughout the whole state, they are fairly distributed between forest covered
landscapes that are privately owned (excludes county forests, state lands, tribal lands, federal land, and
large land owners).

Bias and Limitations

Bias, with regard to BMP monitoring, is where one site is more likely to be selected than another
regardless of eligibility criteria. This type of bias can result in a skewed depiction of the total sales, and
was limited to the best possible extent.
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To prevent some areas of bias, all sites were entered into a spreadsheet where they were selected using
a random number generator. All sites that were randomly selected were determined to be eligible for
monitoring based on the set eligibility criteria found through the combination of: a trip to the site, and
satellite review through DNR Surface Water Data Viewer and Google Earth.

The first method where bias could have played a role is the timber sale selection method due to county
cutting notices and MFL invoices. Wisconsin State Statute 26.03 states that all landowners must file a
cutting notice with their respective county when they wish to harvest forest products off their land.
Likewise, any lands in MFL undergoing a harvest, the landowner must have a MFL invoice along with a
county cutting notice. However, some counties not having a county cutting notice system (a few
counties around the Milwaukee area) and some landowners may not file either an invoice or cutting
notice. Any sales where the landowners failed to file their harvest in the correct manner would be
excluded from this study.

Another method of bias comes from county cutting notices and invoices which were filed in a different
year from the time when timber sale actually received harvest. Timber sales eligible for monitoring were
supposed to be cut (at least in part) during 2014 — so this is the year where all the cutting notices and
invoices were accepted for this project. However, due to many possible reasons, not all harvests that
were harvested in 2014 had a cutting notice filed the same year. This could range from a landowner
filing a cutting notice in Dec 2013 (so the harvest can begin right away in Jan 2014) or be an extension of
a previously filed cutting notice during past years; this possibly would make the total number of sales
larger than what was calculated. Conversely, every cutting notice or invoice received on the intent to
harvest may not have gone through with the harvest for many different reasons; possibly making the
total number of sales smaller than what was initially calculated. Either way, there is no exact way of
knowing how many timber sales were harvested in 2014, but the best estimate was calculated based on
the data available.

There were two types of duplication that could possibly overinflate the total number of sales cut during
2014. The first level of duplication is MFL landowners that (correctly) filed both a county cutting notice
and MFL invoice intent to harvest. The second level of duplication was where a single landowner, filed
multiple cutting notices or MFL invoices for a single harvest — the number of duplications were usually a
result of multiple legal descriptions (like quarter-quarters) receiving harvest. Both of these methods of
duplication were cut down by creating a master workbook in Microsoft excel, sorting by landowner
name, and if two or more sites matched multiple criteria, the duplicates were removed and all areas cut
were listed under one row in Microsoft excel.

Some sales, that would have meet the eligibility criteria for this study, were never able to be monitored
because of the voluntary nature of the BMP program. Landowners reserve the right whether they want
to let people on their property to look at their timber harvest. They can —and many did — say no or not

respond to phone calls or letters asking to look at their timber harvest. Landowner responses varied
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from praised acceptance to straight refusal. However, landowners sometimes allowed the monitoring
and recon to take place with special guidelines or circumstances; examples include selecting a time
where the landowners could join in or avoiding times (deer hunting) when the landowner did not want
others on the property.

The last area of bias is one common to almost all BMP programs — how sites are rated for effectiveness
at protecting water quality. The two elements that lead to bias through effectiveness ratings come from:
e how effective (or not effective) a BMP was is only judged as it is presented at a specific
point in time to the monitoring teams
e being qualitative(observational) rather than quantitative(measurable)

When effectiveness is rated from a specific point in time, it only allows the monitoring team a narrow
view of what could be happening on site. Variables as simple as snow cover, can make BMPs appear to
be more or less effective than they actually were. More complicated variables, like scheduled
maintenance on forest roads, can greatly increase the effectiveness of BMPs compared to when the
monitoring teams evaluate the site. To combat this issue, the DNR has another study planned for 2016,
in which sites that received low effectiveness ratings will be revisited to see if monitoring teams rated
these sites appropriately and to see if landowners corrected some of these issues after the monitoring.

When effectiveness is rated from a qualitative standpoint, it allows monitoring teams to be more
flexible on how they rate a site. This allows for professional judgment of the team as a whole, and as
individuals, be expressed as they rate the site for effectiveness. Bias is introduced because not every
team or team member has the same professional judgment and they may rate sites different from other
teams or individuals. The reason the ratings are done as a qualitative measure is because of time,
practicality, and cost is greatly reduced compared to monitoring done using quantitative measures. One
way to reduce this professional judgment bias is by the monitoring training held every year for
individuals that participate in BMP monitoring. This allows for a greater consistency across individuals
and monitoring teams for the recorded effectiveness.
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Appendix B: Eligibility Criteria — Field Form

L4

State of Wisconsin

DEFARTMENT OF NATURAL RESOURCES
104 5. Webster Street ScottWalker, Governor

Cathy Stepp, Secretary
Box 7321 - L Ann mEE mEm
Madison W1 53707-7921 Telephone 605-266-262

Toll Free 1-888-336-T463 WHLONEN
TTY Accessviarelay-711 | DET OF NATURAL RESOURCES

Eligibility Criteria - Field Form
2015 Forestry BMP Monitoring

ID: Date:

Landowner: Landowner Phone:

County: Township:

Legal Description: T M, R E /W, Section : 114, 1/4
GPS Latlong:

Eligibility Criteria:

1. Was hanvesting completed within 200 feet of lake, river or stream? O ves O Mo
2. Was at leastone acre of wetland harvested? O ves O No
3. \Was a significart length of wetland crossed? O ves U Mo
4. Was a stream crossed? O ves O No
5. Is it lessthan a ¥ mile walk to the timber sale? jrequired-yes" O Yes O Mo

Background Information:

[fthetimbersale has atleastone “ves”™ in the eligibility criteria, please provide the following information,
if known.

Site Conditions
Dominant Covertype:

O Spruce-Fir [ aspen [ Pine Plantation O Pine (not plantation)

[ Maple-Basswood [ Oak-Hickory 1 Bottomland Hardwoods

Dominant Topography:

1 Flat(0-3%) 1 Gently Rolling (4-9%) 1 Relling Hills (10-19%)

1 Steep (20-45%) 1 VerySteep (=45%)
d ..'ll.. P TAT e rvnrwwrErr A eeTD
WEconein gov Naturally WISCONSIN (3 [
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Pag=2

Water Resources

Lake: O ves O Mo

Mame: Size:

Stream: O Yes O Mo

Mame: 1 Perennial U Intermittent

MNavigable: [ Yes 1 Mo Trout Stream: O Yes U Mo
Wetlands: [ Yes 1 No

AreaHarvested: Length Crossed:

Springs: O Yes 1 Mo Seeps: O Yes 1 Mo
Approximate Mumber; Approximate Mumber;

Motes aboutwater resources:

Accessto Site

Gated entrance: U ves  no
Contact Information for Access:

Recommended Driving Directions to sitefparking location:

Is 4-wheel driveara high clearance vehicle neededto access site? 1 ves 1 Mo

Sale Information
ForesterTimber Sale Administrator:

Contact Information:

Logger: Master Logger: [ Yes O Mo

Contact Information:

Date Harvested:
Logging Equipment Used:

Was any equipmenttracked? O Yes O Mo
Harvest System Used: O Clear-cut L Shelterwood O Salvage [ Thinning/Selection
[ cther:

Approximate Acres Harvested:




Appendix C: BMP Monitoring Teams

Team Leaders are shown in Bold

Team Spartans

Sue Reinecke, Melissa Yarrington, Lowell Peterson
Team Golden Gophers

Nolan Kriegel, Ben Garrett, Ruth King, Steve Runstrom, Rachel Peacher
Team Hawkeyes

Rachel McDonald, Joel Green, Justin Kania, Brad Hutnick
Team Wolverines

Dave Kafura, Rebecca Mouw, Jake Walcisk, Teri Asleson
Team Fighting Illlini

Jason Henes, Zach Hylinski, Michael Ard
Team Buckeyes

Mark Heyde, Steve Kaufman, Chris Duncan
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Appendix D: BMP Monitoring Team Maps
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I
2015 BMP Team Map: Hawkeyes
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Appendix E: BMP Monitoring Worksheet
2015 BMP Monitoring Worksheet

for Wisconsin's Forestry Best Management Practices for Water Quality

Objectives of BMP Monitoring

1) Determinethe extenttowhich BMPs were applied onthe selected sites.

2) Determinethe effectiveness of properly appliedBMFPs in protecting water quality onthe selected sites.

3) Determine the effects of not applying BMFs where needed on the selected sites.

4) Obtain descriptive information about RMZs and buffer strips (where present) with respectto size,
vegetative compasition, and past use.

The results of these objectives from BMP Monitoring will be used to:

* [dentify trends

* |dentify where modifications may be needed in the BMF field manual

* |dentify research and information needs

* Educate landowner, loggers and foresters involved in the sites that are monitored
* Compare andcontrast with other landowner categories

Timber Sale 1D:

Landowner Mame:

Date:

Team: Golden Gophers Wolverines Spartans
Hawkeyes Fighting lllim Buckeyes

MNon-Team Members:

Age of Harvest: O Llessthan1y.o. O1to2y.0. O More than 2 y.o.
O Unknown

Acres Harvested:

Weather Conditions: 0 Sunny Q Partly Sunny Q Cloudy/Overcast
O Rain O Snow Q Drought

Any Extreme orRare O 'Yes O MNo

Weather Events? Please explain:
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APPLICATION EFFECTIVERESS

Was the BMP zpplisd at the sale” What effect did zpplyins (or not zpplying) the BAP have?
1 — BAIP zpplied correctly 1 —Wao zdverse impact
2 — BMP zpplisd but incosrectly 2 — Minos shont-term impact
3 —EMP not applisd 3 — Minos long-term impact
4 — Insufficient information fo rate 4 — Mzjor shont-term impact
# — BMP not zppliczbls tathe sie (sit2 of harvest conditions 5 — Mzjor long-term impact
not found an site) # — Effsctivensss ratinzg not applicable
APPLICATION
BEST MANAGEMENT PRACTICES EFFECTIVERESS

| COAMMENTS/IMPACT

Fue! %&, 5 Waste (p. 115)

1. Designats specific arss: for sguipment maintenanos
and firaling. Locats these arss: om lewel termsin, a
minimuem of 100 fast from all streams and laks:.

(3]

Collact all wasta lubricants, containers, and trazh {i.a
Eraga cartridees).

[ gOFIES
o Tz — [3kafE) 5
E-a Iz thars alake of styeam prssant in the arss mondtorsd O Yas — streamis). Go to Saction C —
for the timbar zala? (Chack all that apply.) Go to naxt quastion. Forest Roads.

Locata roads putzids the BWE unls:z nagsszary for
Efrasm CIoEsings.

(TN

Locata landine: putzida the BERIE.

Dio not dizpoes of of pils zlash within tha BALE.

e[|

hlinimize s0il sxposure and compaction o protect
eround vezstation and the duif layer.

E-b. Dhd hervesting oooy within the RAET o Tes [ O o

E-. If harvesting ocooumed within the PE, what type of
aqripmant was wsad?

| EMFs for Lakes, Designated 1 rout Streams, & Streams 3° Wide & Wider (100" RM2Z) [p. 31)
E-d. Iz thera alske dasipnatad trout strasm, o stresm 3° = T T
wide of widsr in of adjacent to the harvest area of the G0 to newt quastion. G0 to Queastion B-.
timbar zal=7

7. Do not opsrats whaslad of tracked aguipment within
15 fest of the codinary high watsr mark (OHW)
=woEpt on roads of af stresm orosiings.

2. Opsats whaslad of tracked aguipment within 15 to 50
faat of the OHWM when the sround iz fozen or dry.

2. Do not haryest fine woody matsrisl within 50 fast of
the OHWLL

10, TUz= zslaction hervests and promots long-lived tres
fpacies spedopdiste to the sita
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11. Harvesting plans should laave atlazst &) £ of basal
arza paroacre intres: 5 inche: DEH and largsr, avanly
diztributad.

11. Devalop tress 11 inche: DEH and larger.

B-a. Tha BEME width....

2 Wlsatz the mindmuem standand of 100 f==t.

2 Excesds the minimuem standsrd of 100 f==t.

& Iz l==z than the minimem standad of 100 {221,
2 An PWE was mot wead.

B-f If the PWIE width was modified, it was..

= Imcrezzad faat,
o Diacrsasad faat.

E-z. Tha bazsl area retsined within the BWIE was..

20— 20 =g, ft./acs

2 20— 40 2g. ft. /o

2 40— &) =g, ft. /a0

2 &0 — B0 zq. ft. 3002

2 Wog= than 80 zg. f./ace

E-h. The pre-harvest condition of the PIVE was..

2 Fogested the antire width

3 Fogested greater than 50% of the width

2 Fogested lazs than 50% of the width

& Mot forssted (taz aldsrs o :adze meadow)

| EMF5s for Stream Less Than 3° WIGe (39° RMZ) (p. 32)

E-i. Iz ther= 3 stream les: than 3 fest wids in or adjacsnt to
tha harvest arsa of the timber gala?

O Yas.
o to naxt guastion.

QMo
G0 to Cuastion B-n.

13. Opaate whaslad of trackad harvesting sgudipmant
within 15 fost of the ordinsry hizh water mark
{OHWL), only when the sround iz fiozen of dry.

14. Do not harvest fine woody material within 15 fost of
the OHWLL

15. Usz zalection harvests and promots long-lived tres
species applopdiate to the site

16. Harvesting intervals should be a mindmum of avery 10

Vaars.

17. Harvesting plans should laava atleast 60 ft of basal
=3 parace intres: 5 inche: DEH and largsr, avanly
diztributad.

B+. The RMZ width. ...

o hl=stz the mimimuem standsd of 35 {221

2 Excesds the minimum standsnd of 35 fiaat.

2 Iz 122z than the minimem standard of 35 fost,
2 An PWEZ was not wead.

E-k. If the BME width was modifiad, it was..

= Incrsazad fast.
= Decraazad faat.

B-l. The bas=sl arsa retained within the BAE was. .

20— 20 =g ft./ac=

2 20— 40 zq. ft./acre

2 40— &0 2q. ft./acre

2 &0 — B) =g, ft. /a0

2 Wloge than B0 =g. ft./ace

E-m. The pre-harvest condition of the BWE was..

2 Fogestad the antire width

O Fogested greatar than 50% of the width

3 Fogasted lazz than 50% of the width

O Mot forssted {tas alder of zadza maadow])
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| BMPs for Streams Less Than T Wide (33" RMZ] (p. V3]

. . O Tes. I No.
E-n. Is thers 2 stream less than 1 foot ujdhm of adjacent to Goto next question. Goto Saction C—
the harvest area of the timber szle? Forest Roads

18. Operate wheeled or tracked harvesting equipment
within 13 feet of the crdmary high-water mark
(OHW) only when the ground 13 frozen or dry.

9. Donot harvest fme woody material within 15 feet of
the OHWML.

B-o. The EMZ wndth .

L hiests the mmimmum standard of 30 2=t
O Exceads the minimum standard of 33 fast.
1z lezz than the minimum standard of 33 fast,

O An BWZ was not used.
. i . L O Increaszed foat,
EB-p. If the RMZ width was modified, it was_ O Decreased foet

E-g. The basal area retzined within the RMZ was. .

020 3q. ft./acre

020 - 40 sq. ft.'acte

40 - 60 sq. ft./acre

Q60 — 30 sq. ft./acre

1 Moze than 80 sq. ft./acre

E-r. The pre-harvest condition of the EMZ was_ ..

O Forested the entire width

O Forested preater than 30%: of the width

O Forested less than 50%: of the width

1 Not forested (tag aldets or sedge meadow)

ation sign of Forest

C-z. Was there 2 forest road system for this timber szle?

O Tes.
Goto next question.

dNo
(Zoto Section D —
Timbet Harvesting,

C-b. What best describes the forest road design? (Check all
that zpply.)

O Crowned 1 In-sloped
1 Dut-sloped L Flat

C-c. What best describes the pradominant construction of
forest roads?

O Eoads zt= below the grade of adjommg land.

U Rozds zre at grade with ne ditch constructad.

1 Eoads have an excavated ditch less than 1 foot
deep.

O Eoads have zn exeavated ditch grezter than 1 foot
deep.

O Eoads were created by cut and fill on side slopes.
1 Eoads were constructed of fill materizl with no
exRcavation.

O Eoads =re 2 combination of these types.

C-d. Was there =n existing forest road system for this tmber
gale?

O Yes. d No.
Goto next question. Goto Question C-2.

200 Useexistmg roads when they provide the best long-
term zccess.

C-e. Were forest roads constructed or improved for this
timber sale?

dNo.
Goto Question C-L

 Tes.
(o to next question.

21, Eelect road locetions that allew for dramage zway from
the road.
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22. Where possible, locats roads on well-dramed sodls.

23, Mimmyrze the number of strezm, dry wash, and wetland
Crossings.

24, Locate roads putside of riparizn management zones and
wetland filter strips, except 2t crossings

23. Road grades should not exceed 10%%. If road grades
greater than 10% are necessary_ limit prade length or
brezk the grade using dramage stmchures.

20, Constrict roads to tollow natural contours and
minimizrs cut and fills.

27, Construct roads to remove water from road surfaces.

28, Construct stzble cut znd fill slopes that will re-vegetate
ezsily, etther naturzlly or artificially.

2%, Donot bury debrizs m the road base.

Drainage Structures on Forest Koads (p. 33)

C-1. Wers new or existing dramage structures located on
forest roads?

U Yes. U No.
Go to next guestion. Go to Question 38,

30. Install draimage structures to remove water from road
surface and ditches.

51. Install 2 betm at the mlsts of dramage structores, if
nezded, to direct water into the structurss.

32, Provide eroston protection at the outlets of dramage
structires to minimize erosion and disperse the water.

33. Install dramage structures zt grades of at least 2% more
than the ditch grade znd at s 30te 45 degres mngl=to
the road.

34, Check dramage structures to ensure that they are not
filling with sediment or other debris. Clean if needed.

C-g. What types of drzinage stucture were used on the road
system? (check 21l that apply)

dNew cross dram culvert(z). Go to Cuestion 36.

QO Existing cross dram culvert(s)

U New open-top culvert(s)

O Existing open-top culvert(s)

U New broad-based dipl(s). Go to Question 37.
O Existing broad-hazsed dip(s)

O New water bar(z)

O Existing water bar(s)

O New diversion drtch(zz)

O Existing diversion ditchi{eg)

O No drainage structures were used

Uross Drain Culverts for Draoinage on Forest Hoads [pp. 4]

33. Install cross draim culverts long encough to extend
beyond the road fill

bBroad-based thps for Dramage on Forest Koads (p. J4)

36. Construct broad-based dips deep enough to provide
zdequate dramzge znd wide encugh to 2llow trucks and
equipment to pass safely.

5301l Stabilization on Forest Hoads (p. J4)

37. Useseed, mulch and'or eresion control netting whete
necessary to minimize soil ercsion nto lakes streams
and wetlands. See Tables 4-3 and 4-4.
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. Install sedmment contrel structures where necessarvio

slow the fow of nineff and trap sediment unti
vegetation is established at the sediment source. See
Tables 4-3 and 4-4.

MMamtzm, clezn and'or replace sedment contrel
structures until zrezs of exposed soil are stabilized.

Forest Hoad Maintenance - Active Forest Hoads (p. 671)

{-h. Does the forest road system melude active roads?!

F.oads are considered zctrve if they contmue to be usad
by the landowner and'or public for multiple uses, such
as forest management, hunting and recreation.

I Tes.

Goto next question.

1 Mo.
Goto Question C-1.

40.

Inspect the road system at regular mtervals. Clear
debris from dramage structures to prevent cloggmg that
can lead to washouts.

4l

Foeep trathic to 2 moimum durmg wet periods znd
spring brezk-up to reduce mamtsnancs nesds.

Shape road surfaces periodically to mamtam proper
surface dramage. Fill in mits and holes with gravel or
compacted fill as scon 23 pessible to reduce srosion
potentizl.

. Femove berms zlong the edge of the road of they will

trap water on the road.

When dust control agents zrs used, apply them m 2
mannet that will keep these compounds from sntermg
lakes, stream and sroundwater.

Forest Hoads Maintenance - inactive Forest Hoads (p. 64)

-1 Dipes the forest road system meluds mactive rozds!

Inactive roads are not used for extended perieds of time
and may be closed by gates, berms, boulders, pits or
othet mezsures thet make vehicle passageunlikaly m
order to protect the road surface and water protection
mezsures. In some mstances, the length of time znd'or
reason for closure may be posted and acceptable uses
may be mvited to zssure compliance with the road
closure.

L res.

(Goto next question.

J Mo
Goto Question C-j.

45.

Femove 2l temporary dramage and crossing structures.

46.

Shape all road system surfaces to mamtam proper
surface draimags, if necessary.

47.

Inspect and mamtaim road surfaces, drzinage structures,
and crossings to minimize srosion.

General BMPs for Stream Crossings on Forest Roads (p. 67-63)

{C-j. Was a stream crossed in forestroad system?

O Wes.
Goto next question.

J No.
Goto Saction D -
Timber Harvesting,

C-k. Which of the followmg best describe the stream

crossing”

O New crossing used. Go to next question.
O Existing stream crossing used. Go to Question 33.
U Both new and existing stream crossimgs used. Go

to next question.
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48.

Identify optimum strezm crossing locations: straight
znd narrow strezm channels; low banks; fom rocky
soil; kesp approzches zt the lezst sradient possible.

EE)

Install stream crossmg structures at right angles to the
stream channel.

Install stream crossmgs using materizls that are clean,
nen-srodible and nen-toxic to aguatic life.

. Mmnmize channel changes and the amount of

excavation of fill nesded at the croszme.

2. Limit construction sctivity i the streambed to perieds

of low ot normal flow. Kzep use of equipment m the
siream to 2 Mminimum.

3. Usesol stzkilization practices on exposad soil at

sream Crossmes.

Diesign, construct and maintain stream crossmgs to
avoid disrupting the migration' movement of fish and
other aguatic life.

. Usediversion ditches, broad-based dips, or other

practices on the road approaches to prevent road ninoff
from entermg the stream.

Stebilize spproaches to crossimgs with aggragate or
other suitable material to reduce sediment entermg the
strezm.

I Bridges
O Culverts
Q Fords
C-1. What type of stream crossings werensed m the forest O Pole fords (PVC or logs)
road system? O Timber mats
O Frozen snow/ice crossing
Q Other:
O Stream crossed without any stncturs
Stream Lrossing BMPs jor Lulverts on Forest Roads [p.09)
L-m. Were culverts used as stream crossmg stuchirss on e U Ne.

the forest roads?

o to next question. Goto Question C-o.

C-n. Which of the following best describe the stream

crossing structure(z)?

W New culvert(s) were mstalled. Go to next question.
H Existmg culvert(s) wersused. Goto Question §3.

1 Both new and existing culvert(s) wers used. Go to

next question.

. Instzll culverts that extend atlezst 1 foot beyond the

road fill.

. Instzll culverts that zr= large encugh to pass flood

flows.

Install culverts sothers i no change i the stream
bottom elevation. Culverts should not dam or pool
water.

. Fumly compact material zround culverts, particularly

the bottom half To prevent crushing, cover the top of
culverts with fill to 2 depth of 13 the culvert diamester
or at lezst 12 mches, whichever is preater.

61.

Useriprap around the mlet and outlst of culverts to

prevent water from ereding and undercutting the
culvert.
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62. Eeep culverts clear and free of debris so that water can
pass unimpeded at 2l fimes.

Stream Urossing BMPs for Fords on Forest Roads {p. fU]

C-o. Were fords installed as stream crossing structures on
the forest roads?

T es.

Goto next guestion.

dNe.

Goto Question C-p.

#3. Locats fords whers stream banks ars low,

62, Locate whers the strezm bed has 2 fum rock or gravel
streambed.

Temporary Stream Lrossing BMPs on Forest Roads

b. 77)

C-p. Were temporary stream crossing structures mstalled on
the forest roads?

T es.

Go to next guestion.

O Ne.
Goto Section D -
Timber Harvestmg,

63. Usetcmporary strezm crossings such zs tmber mats,
pole fords, or frozen fords when appropriste.

66. Anchor temporary structures on one end with 2 cable or
other device sothey do net fleat away durimg high
water.

D TimberMarvesting 000000000

D-z. Wete thers any existing landings zvalsble for this
timber szle?

e
Go to next question.

U No.
Goto Question 69,

67. Useexistng landmgs if possible.

68. Locate landmgs on frozen ground or on fum well-
drzimed seils with 2 slight slope or that have been
shaped to promots efficient dramage.

69. Locate residue piles (sawdust, chippmg residue, and
other material) away from arezs where nmofimay
wash residue into streams, lakes or wetlands.

SKkid Trail BMPs {p. 39)

10. Where possible, keep skid trail grades less than 13%.
Whets steep grades are unaveidzble, break the grade
znd mstzll drzmage structores at recommendead
mtervals. Grades greater than 15% should not execeed
300 feet m length.

S0 Useemisting skid trails of they provide the best long-
tefm 3ccess.

General Iimber Harvesting BMPs [p. 7]

72. Lmit the length and number of skad trails, landmg, and
stream crossing to the mmimum necessary for
conducting the harvest operation and to meet the
landownet"s chjactives.

73. Whenever possible, winch logs up steep slopes if
conventional skiddmg could canse erosion that affects
water quality.

74, Avoid operating equipment whers excessive soil
compaction, mittmg, of channelized nimeffmay cause
erpzion that affects water quality.
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other aquatic life.

92. Usedmversion ditches, broad-based dips, or other
practices on the road approaches to prevent road nmoff
from entermg the stream.
93. Stabilize zpproaches to crossings with aggregate or
other suitzble material to reduce sedmment entermg the
stream.
U Eridges
O Culverts
O Fords

D-2. What type of stream crossmgs were used on the skd
trails?

O Pole fords (PVC or logs)
O Timber matz

O Frozen snow/ice crossing
U Other:

U Stream crossed without any structurs

Stream Urossing BMPs for Culverts on 3kid [ rails [p.

&7]

D-f. Were pipe culverts used for crossmg streams on skid
trails?

O Yes. W No.
(30 to next question. (5o to Question D-h.

D-g. Which ofthe followmg best describe the streem
crossmg structurs(s)?

U New culvert{s) were mstalled. (o to next question.
U Existmg culvert(s) wereused. Go to Question 100.
U Eoth new and existmg culvert(s) wers used. Go to
next question.

04, Install culverts that extend at least 1 foot beyond the

road fill.

93, Install culverts that are lzrpe enough to pass flood

flows.

36. Install culverts sothere m ne change m the stream
bottom elevation. Culverts should not d=m or pool

water,

97, Fumly compact materizl around culverts, particularly

the bottom half Te prevent crushing, cover the top of
culverts with fill to 2 depth of 1/3 the culvert diameter
ot at least 12 inches, whichever iz greater.

38. Useriprap around the mlet and outlet of culverts to
prevent water from eroding and undercutting the

culvert.

99, Keep culverts clear and free of debris so that water can

pass unimpedad at 2l tmmes.

Fords for Stream Lrossings on Skid [ rails [p. 27 & 40)

D-h. Were fords used for crossing streams on skid trails?

L Yes. I No.
(Goto next quastion. Goto Question D]

D-1. Which of the following best describe the stream
crossing structure(s)?

U New ford(s) wers mstalled. (o to next questicn.
O Existing ford(s) wersused. Goto Question D-h.
O Eoth new and existing ford(s) were used. Go to
next question.

10, Locate fords where stresm banks are low.

101. Locate where the stream bed has a fim rock or gravel
streambed.
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Temporary Stream Lrossing BMPs on skid 1 rails [p. 71)

D-j. Were ts!n;;urary stream ctossing structures installed en g-::lt:r.tsxt qestion. gl}:::SECﬁDH E-
skid trails’ Wetlands.
102, Usetemporary stream crossmgs such 2s mber mats,
pole fords, of frozen fords when appropriste.
103. Anchor temporary stuctures on ons end with 2 ezble or
other device sothey do not float away durmg high
water.
[E Wetlands ooy —————————————————— ]
O Tes. U No.
E-z. Is there 2 wetland present? Goto next question. Goto Section F -
Supplemental Cuestions.

102, Whenever practical, zveid locatmg reeds and landmgs
m wetlands; otherwize use extreme cantion.

103, Whenever possible, forest management activities m
wetlands should occur on frozen ground to mmimize
rufting.

106. Donet dispese of or move upland slash mto 2 wetland.
Slash from trees harvested within the wetland may
remam in the wetland.

W 5lash was moved mto the wetland from the
E-b. What best describes the soures of slash depesition in uplands.

the wetland? [ Slash was from trees harvested i the wetlands.
O No slash was left m the wetland.

107 Eeep slash out of open water.
108. Whenever practical, zveid squipment mamtenanes and
fusling in wetlands.

Wetland Filter Strip BMFPs [p.TUT]

10%. Whenever practical, avoeid locating roads and landimgs
m the wetland filter strip; otherwize use extreme
caution.

110 Minimize soil exposurs and compaction to protect the
ground vegetation and the dufflayer m the wetland
filter strip.

[11. Operate equipment m the wetland filter strp only when
the ground is firm or frozen.

| Wetland Roads, Skid Irails, and Landings [pp. T03-TUE]

. d Yes. U No.
E-c. Were any wetlands crossed to access of to harvest the , . .
timber szle or were any wetlands used 2s landimgs? Goto next question. Coto Section F —
- e - =5 Supplemental (Jusstions.

112 Construct upland approaches to the wetland so the
surfzee nmoeffis diverted zway from the rozd approach
priot to reaching the wetland.

113.If lendings are necessary m 2 wetland, build them to
the mimimum size required for the cperation mnd to
achizve the landownsat’s objective.
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114, Aveid opetatimg equipment m arezs of open water,
Springs, Of SEEps.

113. Provide for edequate cross-road dramage in roads to

minimize changes to natursl surfzce and subsurface
flow i the wetland.

116. Uselow ground pressure equipment, such s wide tire
of tracked equipment, if necessary to minimize niting.

117 Mmmize muttmg m wetlands by conductmg forestry
zctivities on fum or frozen ground that can support the
BqupTEnt.

118. Cease squipment operations when mittmg becomes
EXCESSIVE.

lﬂ'ﬂ.ﬂ" !EEWJ’IEE

F-a. Arsthers any springs or seeps present? o e, . I No. .
- = Go to next question. Goto Question F-d.

F-b. Was there 2 skid trail or forest road m a spring or seep? o ies. - . -
' - - PIMEOTEZP | Goto next question. Goto Question F-d.

F-c. What was the impact onthe spring or sesp?

U Mo adverss mpact to water quality.

O Minor short-term impacts to water quality
O Miner long-term impacts to water quality.
3 Major short-term impacts to water quality.
 Mzjor long-term impacts to water quality.

Timber Harvesting

F-d. What iz the dommant cover type(s) of the harvested
area? (check 2l that zpply)

J Aspen

4 SpruceFir

O Pme

O MapleBasswood

O OzkHickory

d Bottomland Hardwoods
O Swamp Conifers

1 Other:

F-e Ifthe dommant tree species that were harvested are
different than the dominant cover type, what types of
tree species wereharvested?

J Aspen

A SpruceFir

U Pme

O MapleBasswood

0 OzkHickory

O Eottomland Hardwoods
O Swamp Conifers

O Other:

F-f What best describes the silvicultural prescription(s)
uzed?

I Clearcut

O Clezreut with reserves
3 Shelterwood

3 Seadtres

[ Selection harvest

3 Other:

F-g. What best describes the timber stand improvements
that wer=used, if any.

W Pre-commercial thmnmg
U Crop trae relezse

O Other:

d MNone
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O Shortwood|(cut-to-length)

U Tree-length (pole skiddmg)
F-h. What best describes the type of harvestmg systemi(s) O Whole tree (chippng operation)

used? (check all that zpply) O Other:
O Wheeled
O Tracked
F-i. What best describes the logemg equipment used? dEoth
0 Other:
E-7. Was this a szlvage operztion’ L Tes [ dNo.

3 5pring (Mdarch - Llay)

U Summer {June — Angust)

F-k. What seazon(z) did harvesting oocu? O Fell (3eptember — November)
W Wmter (December — Febriary)
I Unknown

Uverall Evaluation

F-l. What were some of the positive aspects of this tmber sale?

F-m. With respect to water quality, what could have been done better”

1= Totzl negligence

. _— Hd2=Poor
F-n. How would vou rate this site for the oversll application 03 = Average

of BMP's for water guality? 04 =Good
1 5 = Excellent

I = Severs mpacts to water quality
0 2 = Moderate mmpacts to water quality
3 = Slight impacts to water quality
4 =Negligible mpacts to water quality
0 5 =N visible mpacts to water guality

F-o. How would vou rate this site for its overall impact on
water quality?
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GP5 and Photo Waypoint Log

{(Important for documenting wavpoint dats)

LatLong Waypoint Name

Description of Waypoint and Photo

Date and Time
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Appendix F: Monitoring Results

Timber Sales

BMP

Summary of
ALL BMP's

Fuels, Lubricants,
Waste, and Spills

1. Designate soecific areas for
equipment maintenance and
fueling. Locate these areas on
level terrain, a minimum of
100 feet from all lakes and
streams.

2. Collect all waste lubricants,
containers and trash (i.e.
grease cartridges).

Riparian Management
Zones

3. Locate roads outside the
RMZ, unless necessary for
stream crossings.

4. Locate landings outside the
RMZ.

Application Rating

BMP Application

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Effectiveness
Rating

Total
2954
10
1188
32
100

31

= O

33

12

24

13

22

No
Adverse
Impact

1184

31

24

Minor
Short-
Term
Impact

15
30

o

Minor
Long-
Term

Impact

15
61

Major
Short-
Term
Impact

Major
Long-
Term
Impact
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5. Do not dispose of or pile
slash within the RMZ.

6. Minimize soil exposure and
compaction to protect ground
vegetation and the duff layer.

7. Do not operate wheeled or
tracked equipment within 15
feet of the ordinary high
water mark (OHWM) except
on roads or at stream
crossings.

8. Operate wheeled or tracked
equipment within 15 to 50
feet of the OHWM when the
ground is frozen or dry.

9. Do not harvest fine woody
material within 50 feet of the
OHWM.

10. Use selection harvests and
promote long-lived tree
species appropriate to the
site.

11. Harvesting intervals
should be a minimum of every
10 years.

12. Harvesting plans should
leave at least 60 ft2 of basal
area per acre in trees 5 inches
DBH and larger, evenly
distributed.

13. Develop trees 12 inches
DBH and larger.

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information

11

22

12

23

17

19

17

18

17

19

20

14

21

15

20

15

22

22

14

15

o
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14. Operate wheeled or
tracked harvesting equipment
within 15 feet of the ordinary
high water mark (OHWM),
only when the ground is
frozen or dry.

15. Do not harvest fine woody
material within 15 feet of the
OHWM.

16. Use selection harvests and
promote long-lived tree
species appropriate to the
site.

17. Harvesting intervals
should be a minimum of every
10 years.

18. Harvesting plans should
leave at least 60 ft2 of basal
area per acre in trees 5 inches
DBH and larger, evenly
distributed.

19. Operate wheeled or
tracked harvesting equipment
within 15 feet of the ordinary
high-water mark (OHWM)
only when the ground is
frozen or dry.

20. Do not harvest fine woody
material within 15 feet of the
OHWM.

Forest Roads

21. Use existing roads when
they provide the best long-
term access.

Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly

12

27

32

o o »

32

o o O

12

23

12

o

23

o o = O o o

o
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22. Select road locations that
allow for drainage away from
the road.

23. Where possible, locate
roads on well-drained soils.

24. Minimize the number of
stream, dry wash, and
wetland crossings.

25. Locate roads outside of
riparian management zones
and wetland filter strips,
except at crossings

26. Road grades should not
exceed 10%. If road grades
greater than 10% are
necessary, limit grade length
or break the grade using
drainage structures.

27. Construct roads to follow
natural contours and minimize
cut and fills.

28. Construct roads to remove
water from road surfaces.

29. Construct stable cut and
fill slopes that will re-vegetate
easily, either naturally or
artificially.

Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

21

14

21

12

NP

28

N O o O

o
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30. Do not bury debris in the
road base.

31. Install drainage structures
to remove water from road
surface and ditches.

32. Install a berm at the inlets
of drainage structures, if
needed, to direct water into
the structures.

33. Provide erosion protection
at the outlets of drainage
structures to minimize erosion
and disperse the water.

34. Install drainage structures
at grades of at least 2% more
than the ditch grade and at a
30 to 45 degree angle to the
road.

35. Check drainage structures
to ensure that they are not
filling with sediment or other
debris. Clean if needed.

36. Install cross drain culverts
long enough to extend
beyond the road fill.

37. Construct broad-based
dips deep enough to provide
adequate drainage and wide
enough to allow trucks and
equipment to pass safely.

38. Use seed, mulch and/or
erosion control netting where

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information

22

14

31

o =

35

= O

30

o un

32

o &

34

N

22

14

o

o
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necessary to minimize soil
erosion into lakes, streams
and wetlands.

39. Install sediment control
structures where necessary to
slow the flow of runoff and

trap sediment until vegetation

is established at the sediment
source.

40. Maintain, clean and/or
replace sediment control
structures until areas of
exposed soil are stabilized.

41. Inspect the road system at
regular intervals. Clear debris
from drainage structures to
prevent clogging that can lead
to washouts.

42. Keep traffic to a minimum
during wet periods and spring
break-up to reduce
maintenance needs.

43, Shape road surfaces
periodically to maintain proper
surface drainage. Fill in ruts and

holes with gravel or compacted fill

as soon as possible to reduce
erosion potential.

44. Remove berms along the
edge of the road if they will
trap water on the road.

45. When dust control agents
are used, apply themin a
manner that will keep these
compounds from entering
lakes, stream and
groundwater.

46. Remove all temporary
drainage and crossing
structures.

Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

10

28

w

34

N

16

18

15

20

17

14

25

35

o o

35

o = O

10

18

20

14

o

o

o

o

63



47. Shape all road system
surfaces to maintain proper
surface drainage, if necessary.

48. Inspect and maintain road
surfaces, drainage structures,
and crossings to minimize
erosion.

49. Identify optimum stream
crossing locations: straight
and narrow stream channels;
low banks; firm rocky soil;
keep approaches at the least
gradient possible.

50. Install stream crossing
structures at right angles to
the stream channel.

51. Install stream crossings
using materials that are clean,
non-erodible and non-toxic to
aquatic life.

52. Minimize channel changes
and the amount of excavation
or fill needed at the crossing.

53. Limit construction activity

in the streambed to periods of

low or normal flow. Keep use
of equipment in the stream to
a minimum.

54. Use soil stabilization
practices on exposed soil at
stream crossings.

55. Design, construct and

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable

o
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maintain stream crossings to
avoid disrupting the
migration/movement of fish
and other aquatic life.

56. Use diversion ditches,
broad-based dips, or other
practices on the road
approaches to prevent road
runoff from entering the
stream.

57. Stabilize approaches to
crossings with aggregate or
other suitable material to
reduce sediment entering the
stream.

58. Install culverts that extend
at least 1 foot beyond the
road fill.

59. Install culverts that are
large enough to pass flood
flows.

60. Install culverts so there in
no change in the stream
bottom elevation. Culverts
should not dam or pool water.

61. Firmly compact material
around culverts, particularly the
bottom half. To prevent crushing,
cover the top of culverts with fill
to a depth of 1/3 the culvert
diameter or at least 12 inches,
whichever is greater.

62. Use riprap around the
inlet and outlet of culverts to
prevent water from eroding
and undercutting the culvert.

63. Keep culverts clear and
free of debris so that water
can pass unimpeded at all
times.

Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly

o O N O
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64. Locate fords where stream

banks are low.

65. Locate where the stream
bed has a firm rock or gravel
streambed.

66. Use temporary stream
crossings such as timber mats,
pole fords, or frozen fords
when appropriate.

67. Anchor temporary
structures on one end with a
cable or other device so they
do not float away during high
water.

Timber Harvesting
68. Use existing landings if
possible.

69. Locate landings on frozen
ground or on firm well-
drained soils with a slight
slope or that have been
shaped to promote efficient
drainage.

70. Locate residue piles
(sawdust, chipping residue,
and other material) away
from areas where runoff may
wash residue into streams,
lakes or wetlands.

71. Where possible, keep skid trail
grades less than 15%. Where steep
grades are unavoidable, break the

grade and install drainage structures at

recommended intervals. Grades
greater than 15% should not exceed
300 feet in length.

Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

32

o &

32

o w

35
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35
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72. Use existing skid trails if
they provide the best long-
term access.

73. Limit the length and
number of skid trails, landing,
and stream crossing to the
minimum necessary for
conducting the harvest
operation and to meet the
landowner’s objectives.

74. Whenever possible, winch
logs up steep slopes if
conventional skidding could
cause erosion that affects
water quality.

75. Avoid operating
equipment where excessive
soil compaction, rutting, or
channelized runoff may cause
erosion that affects water
quality.

76. Fill in ruts, apply seed and
mulch, and install sediment
control structures and drainage
structures on skid trails and

landings where needed to prevent

erosion and sedimentation into
surface waters.

77. Inspect soil stabilization
practices periodically during
and after harvest operations
to insure that they are
successful and remain
functional.

78. Do not dispose of or pile
slash in areas where runoff
may wash slash into lakes,
streams, or wetlands.

79. For winter harvesting,
mark stream channels, dry
washes, and existing culvert
locations before snowfall.

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

17

19
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35

18

16
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26

12

o

o

o = O

o

o

o

67



80. Use selection harvests or
patch clear-cuts within 35 feet
of the dry wash to promote
tree species appropriate to
the site.

81. Avoid locating roads and
landings within 35 feet of the
dry wash unless necessary for
crossings.

82. Operate wheeled or
tracked equipment within 15
feet of the dry wash only
when the ground is frozen or
dry.

83. Do not harvest fine woody
material within 15 feet of the
dry wash.

84. Minimize soil exposure
and compaction to protect
ground vegetation and the
duff layer.

85. Avoid cabling logs across
the dry wash, where feasible,
to prevent damage to the
banks of the dry wash.

86. Identify optimum stream
crossing locations: straight and
narrow stream channels; low
banks; firm rocky soil; keep
approaches at the least gradient
possible.

87. Install stream crossing
structures at right angles to
the stream channel.

88. Install stream crossings
using materials that are clean,

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information

34

N
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N

34

N

34

N

34

N

34

N
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N
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N
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non-erodible and non-toxic to
aquatic life.

89. Minimize channel changes
and the amount of excavation
or fill needed at the crossing.

90. Limit construction activity
in the streambed to periods of
low or normal flow. Keep use
of equipment in the stream to
a minimum.

91. Use soil stabilization
practices on exposed soil at
stream crossings.

92. Design, construct and
maintain stream crossings to
avoid disrupting the
migration/movement of fish
and other aquatic life.

93. Use diversion ditches,
broad-based dips, or other
practices on the road
approaches to prevent road
runoff from entering the
stream.

94. Stabilize approaches to
crossings with aggregate or
other suitable material to
reduce sediment entering the
stream.

95. Install culverts that extend
at least 1 foot beyond the
road fill.

96. Install culverts that are
large enough to pass flood
flows.

Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly
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97. Install culverts so there in
no change in the stream
bottom elevation. Culverts
should not dam or pool water.

98. Firmly compact material
around culverts, particularly the
bottom half. To prevent crushing,
cover the top of culverts with fill
to a depth of 1/3 the culvert
diameter or at least 12 inches,
whichever is greater.

99. Use riprap around the
inlet and outlet of culverts to
prevent water from eroding
and undercutting the culvert.

100. Keep culverts clear and
free of debris so that water
can pass unimpeded at all
times.

101. Locate fords where
stream banks are low.

102. Locate where the stream
bed has a firm rock or gravel
streambed.

103. Use temporary stream
crossings such as timber mats,
pole fords, or frozen fords
when appropriate.

104. Anchor temporary
structures on one end with a
cable or other device so they
do not float away during high
water.

Wetlands

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied

Not Applicable
Insufficient Information
Applied Correctly
Applied Incorrectly

Not Applied
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105. Whenever practical,
avoid locating roads and
landings in wetlands;
otherwise use extreme
caution.

106. Whenever possible,
forest management activities
in wetlands should occur on
frozen ground to minimize
rutting.

107. Do not dispose of or
move upland slash into a
wetland. Slash from trees
harvested within the wetland
may remain in the wetland.

108. Keep slash out of open
water.

109. Whenever practical,
avoid equipment maintenance
and fueling in wetlands.

110. Whenever practical,
avoid locating roads and
landings in the wetland filter
strip; otherwise use extreme
caution.

111. Minimize soil exposure
and compaction to protect the
ground vegetation and the
duff layer in the wetland filter
strip.

112. Operate equipment in
the wetland filter strip only
when the ground is firm or
frozen.

113. Construct upland
approaches to the wetland so
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the surface runoff is diverted
away from the road approach
prior to reaching the wetland.

114. If landings are necessary
in a wetland, build them to

the minimum size required for

the operation and to achieve
the landowner’s objective.

115. Avoid operating
equipment in areas of open
water, springs, or seeps.

116. Provide for adequate
cross-road drainage in roads
to minimize changes to
natural surface and
subsurface flow in the
wetland.

117. Use low ground pressure
equipment, such as wide tire
or tracked equipment, if

necessary to minimize rutting.

118. Minimize rutting in
wetlands by conducting
forestry activities on firm or
frozen ground that can
support the equipment.

119. Cease equipment
operations when rutting
becomes excessive.
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