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EXECUTIVE SUMMARY

The South Dakota Silviculture Best Management Practices (BMP) audit was developed
and completed to evaluate if forestry BMPs are being applied, and if so, whether they are
effectively reducing, controlling or limiting non-point source pollution. The South
Dakota audit process is modeled after the State of Montana’s program. Montana has
more than eight years of experience with siliviculture audit procedures and rating
systems. Information was also provided by the State of Wyoming, which is in its second
year of using a similar system. This report summarizes the findings of South Dakota’s
first forestry BMP audits, which were completed during June 2001.

The audit team was comprised of fisheries biology, wildlife biology, soil science,
engineering, silviculture, geology, and logging equipment specialists. The team evaluated
six timber harvest sites, two USFS, one South Dakota State Park, and three private
parcels, for BMP application and effectiveness. Most harvest sites had one instance
where the BMP application and or effectiveness were inadequate. For the majority of the
sites, these departures were minor and did not result in erosion or deliver sediment to a
nearby stream or waterway. The most frequently encountered departures in the Black
Hills area were unimproved low water crossings and improper bedding and sizing of
culvert pipes (CMP). Also, streamside management zones (SMZ) were not adequately
designated on the ground. The team felt these departures allowed for minor and
temporary displacement of soils and need to be addressed. On average, the BMPs met or
exceeded 82 and 84 percent of the total rated points for application and effectiveness,
respectively. Instances of gross neglect were not identified at any of the audited sales.

Two areas chosen for audit evaluation were unique and offered challenges to the team.
The first was the State Park Sale (Lame Johnny); the other the USFS Jasper Salvage
(Crawford Timber Sale,). The Lame Johnny sale was selected because it had special
recreational and wildlife considerations. On this sale, free-ranging wildlife were the
largest cause of soil erosion; large game animals chose to water, roll, and dust themselves
near sediment control structures, which resulted in considerable damage to the structure.
On the Crawford sale, located within the 83,508-acre Jasper Burn, ash and other burned
material washed from hillsides presented special concerns. Here, the team’s specialists
viewed how sound management can aid in the recovery of fire killed timber areas, protect
natural resources, and reduce pollution by spreading woody material across the hillsides
and breaking the charred soil surface to improve water infiltration and abate excessive
runoff.

The team concluded that South Dakota’s Silviculture BMPs are being properly installed
and are effective. However, improvements are still needed and continuing education,
along with revisions to the BMP handbook, will aid in reaching even higher water quality
standards. Among these improvements are developing simple systems for calculating
culvert size and proper positioning of culverts and other cross drainage structures.
Another issue is the difference in SMZ characteristics between the Northern Hills’
narrow wet drainages and the flat, wide, dry-bottom draws found in the Southern Hills.
A standard that addresses these differences is needed to improve SMZ designation and
design. The team also recommends that some additional discussion of soil erosion
potential should be included with the BMP handbook.
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INTRODUCTION

The ponderosa pine forests of the Black Hills have supported the logging and sawmill
industry in western South Dakota for 110 years. The welfare of nearly 2000 families is
closely linked to the forest industry. The Black Hills are located on the extreme western
edge of South Dakota. One-fourth of the Black Hills is shared with the State of
Wyoming. This up-lift of mountains, as viewed from a satellite, takes the shape of a
football 110 miles long and 60 miles at its center. Elevation of the Black Hills ranges
from 3000 to over 7200 feet above seal level. Most of this arid region’s critical surface
moisture comes from snow melt and summer thundershowers. Major tree species include
ponderosa pine, spruce, aspen, and birch with the latter three occurring at higher
elevations or areas with greater annual precipitation.

Water quality is of utmost importance everywhere, but especially in the Black Hills. Its
watersheds act as recharge areas for several large regional aquifers. Principle among
these are the Deadwood, Madison, Minnelusa, and Inyan Kara. Many cities and
communities depend on these aquifers and surface water runoff for municipal water
systems. Water from the Black Hills also drains into the Missouri and Mississippi
Rivers. As such, the importance of water quality protection goes far beyond meeting
State and Federal regulations and non-regulatory requirements. Water quality is
everyone’s business in South Dakota.

When designed into every timber harvest program, and if appropriately applied, BMPs
limit nonpoint source pollution. The South Dakota audit process was developed to
evaluate if the BMPs are being properly applied and assess their effectiveness at limiting
nonpoint source pollution from silvicultural practices.

Objectives for 2001 South Dakota BMP Audit

e Determine if the BMP training offered by the Black Hills Women in Timber and
DENR for Black Hills logging contractors is being applied to timber harvest
operations in South Dakota.

¢ Evaluate the effectiveness of South Dakota Silviculture BMPs in protecting soil and
water resources.

e Provide logging contractors, timberland owners, mills and the general public an
opportunity for feed back to clarify and re-enforce the BMP principles.

e Assess future education needed to improve BMP training, condense the field rating
guide, develop definitions that may impact nonpoint pollution (wetlands and surface
zones of aquifers and recharge areas), and explore special geographical features that
may need more specific consideration.

e Evaluate how streamside management zones (SMZ) should be sited and designated
with regard to wet/dry springs in the Black Hills’ arid ecology and identify a
simplified system of identification and designation.




SOUTH DAKOTA SILVICULTURE BMP AUDIT PROCESS

Development of Audit Procedures:

The SD best management practices audit process was developed by a steering committee
of resource professionals. It is based on a similar process that has been conducted by the
State of Montana for the last eight years. The steering committee felt that conducting on-
the-ground audits of BMP implementation was the best method to determine how
effective the Black Hills Women in Timber Logger Education and Professionalism
(LEAP) program had been. Project partners expanded over 660 hours and $10,350
toward making the South Dakota BMP project a success. The financial summary for
South Dakota’s BMP development and auditing is displayed in Appendix A.

Site Selection

The team selected the audit sites from maps of timber sales and other information
provided by members of BHFRA and the U. S. Forest Service. Site selection was
predisposed to bias because certain criteria were imposed in the selecting process. These
criteria were:

e Harvest was completed within the last two years.

¢ A minimum of 2000 bd. ft. per acre was cut at the site.

e Harvest site has landings, temporary roads, and skid trails within a drainage.
e Harvest site must contain a stream or have significant water concerns.

The harvest activities completed within two years criterion was imposed as it allowed the
team to assess the effectiveness of a BMP training program initiated two and half years
ago by the Black Hills Women in Timber Association’s LEAP program and SD DENR.

Six sites were chosen, three on private land, two on Forest service lands, and one area
from the state lands (Figure 1). The audits were not designed to evaluate the entire
harvest area. They were, instead, a spot check of silvicultural activities (timber harvest)
considered to have characteristics that might generate nonpoint pollution.

The team was also interested in testing the BMP procedures on the Jasper fire area. The
Forest Service’s Jasper fire salvage operations on the Crawford Sale were perfect for the
audit, given the special concerns relating to erosion after a fire event. The Lame Johnny
Sale within Custer State Park was also of particular interest because of the nature of the
management activities within a high use recreational area. Both of these areas presented
challenges for the team given the definitions and scoring procedures featured in the rating
guide.




SOUTH DAKOTA SILVICULTURE BMP AUDIT PROCESS

Rating System'

The team format for rating was adapted from Montana’s audit format, which has proven
itself over several years of successful use. Using this format also provides consistency
with similar ongoing projects in other states across the nation and adds to its future

usefulness.

The following criteria were selected for rating BMP application and effectiveness. A flow
chart outlining the rating process using these criteria is shown in Figure 2:

APPLICATION:

Rating Criteria

5 Operation exceeds requirements of BMP.

4 Operation meets standard requirement of BMP.

3 Minor departure from intent of BMP.

2 Major departure from intent of BMP.

1 Gross neglect of BMP.

EFFECTIVENESS:

Rating Criteria

1 Major and prolonged impacts on soil and water resources.

2 Major and temporary, or minor and prolonged, impact on soil and
water resources.

3 Minor and temporary impacts on soil and water resources.

4 Adequate protection of soil and water resources.

5 Improves protection of soil and water resources over pre-project
condition.

Definitions:

Adequate: Small amounts of material eroded. Material does not reach draws,
channels or floodplains.

Minor: Some material erodes and is delivered into dry draws, but not into
a stream.

Major: Material erodes and is delivered into stream or annual floodplain.

Temporary: Impacts last less than one season.

Prolonged:  Impacts that last more than one year.

' REFERENCE: Source of audit categories to which the evaluation is applied.
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Black Hills of South Dakota
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Figure 1. South Dakota BMP 2000-2001 Audited Sale Location Map.



SOUTH DAKOTA SILVICULTURE BMP AUDIT PROCESS
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Figure 2. BMP Audit Procedure Flow-Chart.

EFFECTIVE
APPLICATION?

\

NO

I

EFFECTIVENESS
RATING 1,2, 0R 3

EFFECTIVENESS
RATING 4 OR 5




SOUTH DAKOTA SILVICULTURE BMP AUDIT PROCESS

Audit Limitations:

It must be remembered that the team had a one time, quick review or spot check for
assessment and documentation. However, erosion and sedimentation problems, or lack
of, usually develop and occur in the initial season following harvest or during the second
post harvest season; the period documented as the critical times for erosion.

Post harvest reviews such as BMP audits can easily identify and define potential erosion.
The effect of some practices cannot be detected or evaluated at this post harvest audit
period. All observations of any impact to the soil and water are a visual appraisal. The
team can only reflect on what has been observed; not forecast future scenarios such as
third party damage. All the rating scores represent a consensus among team members
reached before leaving a site.

On some audited sites, the application of certain BMPs included in the South Dakota
Forestry Best Management Practices; Forest Stewardship Guidelines for Water Quality
handbook was not relevant. For example, activities such as new road construction and
culvert installation are not always necessary and therefore are not installed on every sale.

BMPs relating to effects on water quality over very long periods of time could not be
properly evaluated. The team observed grass mixtures that had been applied but had not
sprouted, and sites where contractors had not yet seeded, electing instead to broadcast in
early fall (September) with the expectation of better survival and coverage. Therefore,
this stage of the audits could not be completed or rated in every case. The team cited
instances where seeds were visible on the surface of the soil and sprouting had begun, but
effectiveness could not be rated fairly. The BMP calls for prompt reseeding with grass
mixtures to reduce erosion on disturbed areas, but other techniques may be applied, such
as scattering woody material. All audited landowners had overlooked the use of annual
grasses in stabilizing erodable areas. One effective alternative during suboptimal seeding
conditions is the use of white oats, which are fast germinating and provide a good cover
crop until weather conditions allow seeding with perennials




AUDIT RESULTS AND DISCUSSION

Tables 1 and 2 show the consensus ratings determined by the team for each ownership
group. A total of 374 points were rated. Figures 3 and 4 show the percent breakdown of
BMP compliance totaled across all ownerships.

BMP application (Table 1) was found to meet or exceed standards for 304 of the 374
individual BMPs points, representing an 82 percent compliance rate (Figure 3). Minor
departures in application accounted for a total of 65 points, or 17 percent; major
departures, five points, or one percent. No instances of gross neglect in BMP application
were found at any of the audited sales.

Table 1. Combined South Dakota BMP Field Audit Application Data for 2001.

Met or Minor Major Gross Neglect
Ownership Total Rated Departure Departure &
. Exceeded BMP of BMP
Group Points Standards From BMP From BMP Standards
Standards Standards
Private Sales 186 143 39 4 0
Federal Sales 188 161 26 1 0
Two-Year
Total Average 374 304 65 S 0
"—\
Major Departure
1%
Minor Departure ° Gross ;Jeglect
17% \ o %
T | Met or Exceeded

@ Minor Departure
m Major Departure
m Gross Neglect

Met or Exceeded
82%

Figure 3. South Dakota BMP Application Compliance for All Audited Ownerships.

BMP effectiveness was found to have met or exceeded the standard on 317 or 84 percent
of the 374 rating points (Table 2; Figure 4). No gross neglect in effectiveness was found.
Minor departures were identified at 47 points (13 percent) and major departures at ten
points (three percent). In these instances, the failure to designate an SMZ, not dewatering
when installing a culvert, and not using siltation traps led to erosion problems. Improper
culvert sizing and failure to remove a temporary plastic culvert pipe from a wetland were
also considered major departures. The minor departures came from a lack of
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AUDIT RESULTS AND DISCUSSION

Table 2. Combined South Dakota BMP Field Audit Effectiveness Data for 2001.

Met or Minor Major Gross Neglect

Ownership Total Rated Departure Departure &

. Exceeded BMP of BMP

Group Points Standards From BMP From BMP Standard

Standards Standards ras
Private Sales 186 147 30 9 0
Federal Sales 188 170 17 1 0
Two-Year
Total Average 374 317 47 10 0
Major Departure
Minor Departure 39,

Gross Neglect

13%
° \ \ / 0% @ Met or Exceeded
" Minor Departure

m Major Departure

m Gross Neglect

/

l

|

|
Figure 4. South Dakota BMP Effectiveness Compliance Breakdown for All
Audited Ownerships.

Met or Exceeded
84% /

Maintenance on erosion control features (rolling dips/water bars). Within a season the
minor departures will stabilize. With major departures from the BMP, it may take one
year for the site to stabilize. Most culvert placement in streams with running water had
been installed with the inlet or outlet too high for fish passage. Contractors failed to
recognize that even small streams have aquatic life whose movement can be impeded by
an incorrect culvert installation.

The full summary of audit data, broken down by ownership category and audit rating
guide item, is presented in Table 5. A score of 1.00 indicates that the harvester went
beyond BMP requirements and improved resource needs. Scores of 1.0 to 0.81 exceed the
BMP standards. Scores of 0.80 to 0.61 meet the BMP standards. Scores of 0.60 and
below indicate a departure from the BMP standards. Complete audit data for all sales
individually is located in Appendix B.
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