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! DEPARTMENT OF COMMERCE, LABOR & ENVIRONMENTAL RESQURCES
OFFICE OF THE SECRETARY
State Capitol, Room R-1581
Charleston, West Virginia 25305-0310
GASTON CAPERTCN Telephone: (304) 558-3255 JOHN M. RANSC
Governor Fax No.: (304) 558-4983 Cabinet Secretar

August 18, 1992

Mr. William H. Gillespie
Administrative Forester

Division of Forestry

Guthrie Agriculture Center . | .
Charleston, West Virginia 25305-0570

RE: Proposed Rule ~ Title 22, Series 3 (Sediment Control
During Commercial Timber-Harvesting Operations
{Certification})

Dear Bill:

Pursuant to West Virginia Cecde 5F-2-2(a) (12}, I hereby
consent to the proposal of the rule specified above.

You may attach a copy of this letter to your filing
with the Secretary of State as evidence of my consert.

Sincerely yours,

Cabinet Secretary
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LEGISTATIVE

WEST VIRGINIA LEGISLATIVE REGULATIONS
DIVISION OF FORESTRY
- : DEPARTMENT OF COMMERCE, LABOR
AND ENVIRONMENTAL RESOURCES
. Title 22
Series 3

SEDIMENT CONTROL DURING COMMERCIAL
TIMBER-HARVESTING OPERATIONS - LOGGER CERTIFICATICN

§22-3-1. .. General

1.1. Scope. - These regulations establish procedures by which the
certification necessary before a person may directly supervise timbering operations
in West Virginia may be acquired, suspended cr revoked.

1.2. Authority. ~ West Virginia Code §19-1B-7.
1.3. Filing Date.
1.4. Effective Date.

§22-3-2.  Definitions.

2.1. "BestManagement Practices" or "BMP's" - means the technically feasible
and economically reasonable procedures, as currently used in the state's
silvicuitural water quality management plan and as are adopted from time to time by
the director, upon recommendation of the BMP Cemmittee specified in §19-1B-7(h),
used to reduce sedimentation of the waters of the state by soil erosion coming from
the establishment and/or use of haul roads, skid roads, log landmgs, cr cther
activities associated with the commercial harvesting cf timber. S

2.2. Y"Chief" - means the administrator of the office of water rescurces of the
division of environmental protection or his or her agent.

2.3. "Certified Logger" - means an individual engaged in the business of
severing trees for commercial purposes who has successfully completed the program
prescribed by the director to ensure competency in the safe conduct of timbering
operations, in first 2id, and in the use of BMP's,

2.4. "Commercial" - means that which is done for 2 wage, fee, commission,
agent or profit.

2.5. "Compliance Order" - means a written order of the director specifying




how a situation that is coniributing, or has the pctential to contribute, to soil
erosion or water pollutlon be corrected; and further specifving a reasonable and
practical number of days in which the correctlve actlon(s) must be taken.

2.8 " "Conference Panel" - means the entity comprised of those persons
selected by the director and the chief, as specified in §19-1B-11-a, and who, upon
the request of an aggrieved person or upon petition of the chief, meet to afflrm,
modify or vacate orders of the director relating tc commercial timber harvesting.

2.7. "Director” - means the director, also termed the state administrative
forester, of the West Virginia division of forestry or his or her agent.

2.%. "Haul Road" - means a road, other than roads built under an active
permit to comply with other laws or regulations, constructed or used for the
transportation of logs from a landing to a state rcad or highway.

2.9. "Landing" - means an area, integral to the logging operation, in or near
a forest where logs are first accumulated and/or prepared for loading onto or into
carriers for transportation to a wood-processing facility.

2.10. "Logger Certification” - means the issuance of a numbered certificate
and a wallet-sized photo identification card to individuals successfully completing a
regularly scheduled program of education, training and examination prescribed by
the director in the safe conduct of timbering operations, in first aid procedures, and
in the use of best management practices.

2.11. "Skid Road" - means a road over which trees and logs are carried or
dragged from the point where severed to a landing.

2.12. "Timbering Operations" - means zll aspects of logging, including but
not limited to severing and delimbing of trees, cutting of the delimbed tree into logs
either at the point of severing or at a landing, the preparation of any skid and haul
roads and the skidding or ctherwise moving of logs to landings.

2.13. "Water Pollution Control Act"” - means Article 3A, Chapter 20, of the
West Virginia Ccde or the successor citation.

§22-3-3. Procedures for certifying loggers; supervisory activities; carrying
Photo Identification Card.

3.1. Anyindividual engaged in the supervision of a logging crew shall, after
July 1, 1983, be certified as a certified logger by the director. . Logging crew
members not involved in supervision may be certified, but cermﬁcatlon Is not
mandatory.

3.2. The chief or any agent of the chief engaged in the review of logging
operations to ascertain compliance with appropriate statutes shall be.specially
certified by the director upon successful completlon of the B\fIP training portlon of
the program. - : .

3.3. . Any individual applying for certification as a certified logger shall first
complete the course of instruction prescribed by the director for that purpose and
shall then complete an application form supplied by the director.




3.4. A fee of fifty dollars shall be submitted with each application for
certification or for certification renewal. There shall be no prorating of the fee for
partial-year certification.

3.5. . Certified loggers must apply for renewal by completing a renewal form
each vear. A renewal form shall be sent by the director to the last known address
of the certified logger at least thirty days prior to the renewal deadline.
Certifications may be renewed only for two succeeding years. For the third renewal
and every third renewal thereafier, the certified logger shall first complete a
regularly scheduled program designed by the director to update the education and
training that the logger originally completed for certification.

3.8. Certifications not renewed for two successive years shall be deemed
vacant, and the number shall be available for reassignment.

3.7, Any person found guilty of supervising a logging crew without a vaiid
certification shall be eligible for certification upon satisfactory completion of the next
regularly scheduled course of instruction prescribed by the director.

3.8. A certified logger shall not directly supervise more than one crew at a
time. : - -

3.9. A certified logger shall, when supervising an active logging operation,
be at the operation each day, but does nect have to be continuously present. ]

3.10. Certified loggers shall have their certified logger photo identification
cards on their person at any time they are supervising a logging crew. ,

§22-3-4. Logger Certification Suspension.

4.1. The certification of any certified logger may be suspended for no less
than thirty nor more than ninety days when found to ke in viclation of the provisions
of either the logging sediment control act or the water pellution control act for a
second time within any two-year period. A single incident, re c‘ardless of the nurnber
of citations, shall constitute a single violation.

4.2, Viclations to be considered as cause for certification suspension shall
include, tut shall not be limited to:

4.2.1. Providing invalid or misleading information on an application form.
4.2.2. Failure to use appropriate best management practices.
4.2.3. Failure to cbserve compliance orders from the director.

4.2.4. Failure to observe a timbering operation suspension order from the
director. - - )

4.2.5. TFailure to keep first aid certification current.

4.2.6. Interfering with the director's or chief's access to the cperation for
inspection purposes during reasonable working hours or for emergencies.

§22-3-5. - Logger Certification Revocation.




5.1. An individual's certified logger certification may be revoked for any of
the following reasons. Recertification shall be contingent upor again successfully
completing the general certification procedures, but in no event shall a
recertification be issued prior to one year after the revocation.

5.1.1. Providing false data on the application for certification.

5.1.2. Being found in violation of either the logging sediment control act or
the water pollution control act for a third time within any two-year period.
Violations to be considered as causes for certification revocation shall inciude, but
aren't necessarily limited to, the hstmg set forth in 4.1(a) through 4.1(e) of this
regulation. -

§22-3-6. Reciprocity With Other Siates.

6.1. Reciprocity with other states with similar certification programs shall
be on the basis of a written agreement signed by the directer and the appropriate
official of the other state.

6.2. Before signing a reciprocal agreement with another state, the director
shall first determine that the program or aspect c¢f the program under consideration
is at least equal to that of the West Virginia logger certification program.

6.3. Standard first aid cards; i.e., Red Cross, Emergency Medical
Technician, ete., showing competency in a course of first aid at least egqual to that
prescribed by the director, shall be acceptable as proof of competency for that part
of the training.

§22-3-7.  Right of Appeal.

'7.1. Any personaggrieved by a decision of the director relative to his or her
certification as a certified logger shall have the right tc appeal the order to the
district conference panel who shall, in writing, affirm, modify or vacate the order.




These regulations establish procedures under which
loggers may become certified to supervise timbering
operations in West Virginia. The regulations also specify
how such certification may be suspended or revoked.
Reciprocity with other staies is also addressed.
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Aule Tizla: Sediment Control During Commercial Timbepr-Harvesting
Operations - Logger Certification

Trre of fula:. X 1&'-}'1—15."“!3 Intermraktive Drre it |

.

agency West Virginia Division of Foraestry Addwsss 1900 Kanawha Boulevard, East

State Capitol (Guthrie, Bldg. 13), Charleston, WV 25305-0180

ANNTSL FISCAL Y=AR
1. EEfZzzon Cf Prooosed Dila Incra=sa L[ecrzasa Cirzant Nexsz Tharsaio=r

Estimated Towal Cast S $ $ S impossible
116,000 | 116, 600 e r%mva%e
: !
' ferscrzl Sarvices i $ 80,000 s80,000
Curz=2nt =ansa $ 21,000 $21,000

Zouimments $ 10,000 310,000
Ctrer $ 5,000 $ 5,000

2. =Zxplanzticn of above estimatss: 4 weeks of legging safety classes - $3, 000+
for consuitantant plus $2,500 for staff; 60 eight-hour classes on Sediment Control - 3
staff minimum $36,000; 200 classes on first aid (minimum of 2 staff) $40,000: needed
materials - clinometers, abney levels, printing, etc., $15,000 = $116,000 first vear.

3. Cbjectives cf thesa nules: To implement a logger certification program as
called for in 19-1B {House Bill 4669, 1992 session) so as to provide for safer and
environmentally less harmful logging. A T2-person, statewide, industry-legislative-
environmental committee worked throughout the summer in preparing these ruies.
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William H. Gillespie

Memo to: Judy Cooper - S -

Date September 3, 1952 o .

The BMP's in this manuzl ave the cnes in current use., A commitiee is now
studying whether they need to be revised.
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CLEAN STREAMS
HANDBOOK FOR FOREST LANDOWNERS

KEEPING MUD OUT OF THE STREAMS



INTRODUCTION

Loggers can have a big effect on whether or not mud from logging operaticns gets into
the streams. This manual has been revised so the forest landowner can learn the best
methods of keeping mud out of streams. These methods may also make Togging more
efficient and profitable.

This manual explains the general methods that loggers can use to reduce stream
poliution from logging. The exact standards for logging are contained in the 208
Silviculture Water Quality Management Plan of West Virginia. In addition, the State of
West Virginia has adopted water standards which apply to the sireams.

Methods in this manual are presented in a step-by-step fashion. The steps are planning,
constructing, maintaining, and retiring the o¢perations (this includes all roads and
iandings). We focus most on roads because they can cause the biggest problems. Every
forest landowner should know what is necessary in each step. Understanding and
following these steps will enable you {0 do a better job and kKeep mud out of the streams.
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CLEAN STREAMS AND BETTER LOGGING




CLEAN STREAMS AND BETTER LOGGING

Mud In The Stream—What Causes i?

The biggest water pellution problem from legging operations is mud in the stream ltis
caused by erosion of soil. Erosion takes place in four parts:

1. A soil particle is detached by a raindrop or flowing water.
2. The detached particle is moved with the flowing water, which is now muddy water,
3. The particle catches on logging debris, brush, leaves, or grass, or is left on a flat area.
4. If the particle does not get caught, it continues in the flowing water into the stream,
causing water pollution. Mud in the stream is water pollution.
PROCESS OF EROSION
Raindrop detaches a soil Particle is transported along 2 Particle may ke trapped Farizle 1s deposited in
particle compactied surface such as a betind logging debris cron a waterway

forest road flat area and deposited

Courtesy of Florida Division of Forestry

Where Does the Mud Come From?
Hau! roads and skid roads cause the biggest problem. Most mud comes from road

building and roads. Mud does not usually come from leaf-covered or undisturbed parts of
fogging jobs.
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What Damage Does Mud In The Siream Cause?

* Fills in stream and riverbeds and lakes and reservoirs, which can cause Hooding or
requirz expensive dredging. B

* Causas dirty drinking water supplies; it costs a lot to remove the mud.

* Kilis tiny plants and animals (fish food} living on stream bottoms and makes it hard for
fish to see fcod, fewer fish can live in the water. :

* Kiils larger water plants,
* Makes fishing and swimming poor.

* Locks bad.
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What Happens When A Citizen Complains About Mud In the Stream?

Complainis are usuaily investigated jointly by a service forester and a water inspector.
Sometimes it is determined that the logging is not the cause of mud in the stream. When
logging is the cause of the mud, the logger is normally first given an opportunity to clean
up the job. If corrective action is not taken by the icgger, a warrant may be issued by the
- water inspector. Finas can be severe; willful violation of water quality standards carries a

fine of $2,500 to $25,000 per day. :

How Can You Avoid A Fine For Getling Mud In The Stream?

Streams, rivers, and lakes must be kept clean. This is enforced by the Weast Virginia
Division of Water Rescurces. Using "best management practices” (BMPs) an your iand
will help prevent mud in the stream and aveid complaints by citizens and fines fo the
contracter for weater pollution from mud in the stream.

Will Logging Be Regulated?

Loggersin West Virginia are improving their methods to keep streams clean. Control of
mud from logging operations is up to the iogger, Logging in West Virginia could become
further reguiated if the landowners and loggers are not effectivein keeping mud ocut of the
stream. .

You can help keep the mud out of the stream by insuring the use of BMPs on logging
operations. BMPs are practices such as proper road and landing location and
construction, and the use of culverts and water bars. A landowner should have BMPs
included in any contract, A bocklet explaining recommended BMPs is available from ths
Waest Virginia Forestry Division and your local service forester. The logger can also use
ingenuity and any new technology (such as road stabilization fabrics and filter mats) so
that the resuli is ciean streams.




Five BMPs You And Your Logger Can Use To Keep Mud Out Of The Stream.

1. Plan the job. The landowner and togger should mutually spend time planning and
laying out roads and landings to prevent potential problems. This includes fitting the
roads to the lay of the land and keeping grades low. Well planned and properly ocated
roads can be a great asset to the landowner's property. Permanent roads can greatly
enhance woodland activities such as hiking and hunting. Permanent roads permit
access for fire protection, firewood cutting, future timber management, and harvesting.

2. Stay away from streams. You should try to plan and build roads and fandings at least
100 feet from streams. Equipment should be kept out of streams. A filterstrip of
vegetaticn sheould be left along the stream.

3. Great care should be used in crossing streams. When a stream must be crossed, a
culvert or bridge should be used: cressing should be at a right angle, and the
appreaching roads sheouid not drain water into the stream.

4. Water should be drained off roads and landings. The logger should use diiches,
culverts, dips, and grade breaks, and log in favorable weather when possible. These
drainage structures need to be maintained during operation to keep them working. To
prevent water from washing down long stretches of road or standing in landings or
dips, the logger should inspect ditches, culverts, etc., periodically to make sure they are
effective. If muddy water is noticed entering a stream, or if there is a possibility of this,
steps need to be taken to correct the problem.

5. Roads should be retired as soon as they are not needed. Water bars and seed or slash-
cover may be used.




What Materials Are Needed To Keep Mud Qut Of The Stream?

Your concern fer clean water is shown by how prepared you are when you log. Some
iteams which will help you keep mud out of the stream are:

Maps for planning your legging job.

A device for measuring road grade such as an Abney level, clinometer or grade meter.
Flagging tape for marking roads and drainage structures.

Culverts for crossing streams and draining roads.

Seed for planting sieep roads and banks.

Ok 0N

Where Can You Get Help In Using BMPs and Planning Your Logging?

Contact your service forester, consulting forester or industry {company) forester. See
list of {oresters at end of this manual.
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PLANNING LOGGING ROADS

“MAYBE WE SHOULD HAVE PLANNED OUR ROAD SYSTEM.”




PLANNING LOGGING ROADS

Why Plan Your Road System?

With proper planning you ¢an save time, money and effort and also prevent mud in the
stream. : - ]

Advantages of Planning Your Road System:

* Fewef Miles of Roads Needed

* Less Time to Build—Planning takes time but may save time and money in the long run
* Less Construction Cost

* Increased Hauling Efficiency

* Less Maintenance on Roads and Equipment

* More Use in Bad Weather

* Looks Better—Better Public image

* Provides for Future Access

* Less Mud in the Stream From Erosion
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Things To Consider On All Jobs

a,

Consider layout of road system. Often this is a climbing main haul road with skid roads
leading off the haul road. Plan roads to fit the lay of the land. You will alsc have to keep
in mind the properity boundary lines, concentrations of timber, and stream lccation.
Locate landings first. Skid road approaches to landings should have low grades so that
water will not be likely to flow down into a landing. Space skid roads as far apart as
practical.

Method for sizing up road use on a planned logging job in terms of number of loads
that wiil be hauled over the road,

Loads at landings are computed from estimate of timber that will be skidded t¢ each
landing. Where timber is umformry d:strcbuted this can be determined from the area

served by each landing.

Expressing the proposed use of 2 logging road in terms of number of toads that will
be hauled over if can serve as a guide to the design and standards to which the various
sections and spurs need to be constructed.
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b. Consider grade of road. Grade is shown in this manual in percentage. A 10% grade has
a rise of 10 feet per 100 feet of length. Haul Roads shouid be 3-10% (to 15% with special
treatment). Skid Roads may be up to 15% (to 20% for short segments). Keep road
grades as low as possible. Do not go straight up the slope, but proceed slanting up the
hill. Break the grade occasionally to avoid long straight grades which permit runoff
water to build up and cause ercsion. Dips, grade breaks or other drainage structures
should be instalied cn main skid roads. Wherever possible, build the road frem the top
down-it is much easigr. The only way toreduceroad grades isto build longerroads; in
otherwords, “gothelong way around.” Often this does not mean building more miles of
road on the whole job, since the area would be roaded anyway. It is also important to
provide a cross-drain immediately above extra steep pitches in the road and below
bank seepage spots. If you plan to upgrade wheeled skidder roads into reads suitable
for other vehicles at a future date, they must be laid out with that in mind.

10




c. Consider road curves. Curves should have a minimum 35-foot radius and nearly level
grade. A slight slope on the grade will help provide drainage. Fender fogs or high
stumps are recommendad on the edge of skid roads on steep slopes, and also at turns
and switchbacks, to prevent logs from rolling off the skid road (causing more side
casting of earth) and to protect adjacent standing timber from damage.
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d. Consider slope and aspect (compass direction) of hillside. South and west-facing
hillsides are driest; north and east hillsides are wettest and normally steepest. Locate
major haul roads on sunny south and west slopes whenever pessible. They dry faster
than shady north and east slopes.

The topographic map below shows a mountain divided into
major slopes. We would expect the southwestern (SW) slope tobe
dries!.

COMPASS ROSE
Shows compass
direction

READING TOPOGRAPHIC MAPS

The map at right is a topographic
map. Most of the lines on the map -~
are contour lines. Contour lines
connect points of equal elevation
above sea level. Qne way to
understand contour lines is to
imagine filling a lake, say 20 feetata
time, and marking the shoreline
each time. If we filled the lake to the
top of the surrounding hills and .,
marked the shoreling each time, we
could draw this on paper to make a
topographic map. These lines show
you where the valleys and hills are
on the map, how they are shaped
and how steep they are. The closer
the contour lines, the steeper the
siope. The contourinterval is the
vertical distance between contour
lines. In the example above, the lake
was filled 20 feet at a time, s¢ the
contour interval is 20 feet.

12
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e. Avoid obstacles. Rock (cliffs), easily eroded soils (such as clay), seeps, swampy places,
flat ridgetops. All may affect ease of road design and the iikeliness of water poliution
{mud in the stream).

“THIS IS A REAL DEAD END—
WE SHOULD HAVE MARKED THE ROAD BEFORE CONSTRUCTION.”

Consider distance from streams. You should stay at least 25 feet from streams on level
ground and stay further away on slopes. ltis good o stay atleast 100 feet from streams
if possible. This means keeping land disturbance (roads and fills) away from streams by
providing filterstrip areas between road orlanding and the stream to absort any muddy
water which could enter the stream. Trees may be removed from the filterstrip area, but
rno roads (or landings) should be built in it, excepi where proper stream crossings are
made.

13




g. Consider stream crossings. Cross at a right angle if possible. Construct small bridges
or install culverts at live stream crossings and seeps (springs). Roads leadingdowntca
stream crossing should be drained so that water wili not run down the road into the
stream. Logs should not be skidded through flowing streams.

i

n. Consider distribution and volume of timber to be removed. The more timber that is

hauled from an area, the better the road that is needed.

SIZE CLASS SYMBOLS
HEAVY SAWTIMBER E

LIGHT SAWTIMBER D

POLE TIMBER

14
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Planning Step #1-—Plan on Paper

It may be helpful, especially with large jobs, to
locate haul and skid roads ¢n a map. A topographic
map works best.

* Draw in proposed haul and skid roads and
landings.

* Mark proposed drainage or water control
structures: bridges, culverts and dips, cutslope or
inslope of roads, grade breaks, critical areas to be
graveled,

Mountain Top

This topographic map shows a logger's plan for his road
system. Haul roads are double-dashed lines and main skid roads
are single-dashed lines. Numbers on topographic contour lines
show alevations in feet,

15




Planning Step #2—Plan on the Ground

It is very important to locate roads on the ground before construction begins. A Suunto
clinometer or Abney level may be helpful in determining grades of roads. A grade meteris
provided at the end of this manual.

* Walk entire length of proposed roads. This is very important because it can prevent
costly problems later.

* Flag or blaze grade iine—It may take saverai trail runs tc get a satisfactory grade. This
iob is easier after the leaves nave falilen.

* Flag proposed drainage structure locations.

“MAYBE WE NEED A BRIDGE.”

16




CONSTRUCTING LOGGING ROADS

 “THIS GRADE MAY BE A LITTLE TOO STEEP.”

17




Constructing Logging Roads {and Landings)

1. Clear right-of-way and daylight where necessary. Follow flagging or blazes carefully
where roads have been marked. Oftenroadbed constructionisdone atthe sametimaas
clearing. : B

* Remove merchantable timber/push away standing trees.
* Push away nonmerchantable trees and brush,
* Provide for daylighting (removing trees along the road to aliow the sun to dry it).

2. Construct Roadbeds. Use the greatest care near streams.

* Control width—use narrowest width road that will do ths job safely.

* Control inslope {or outsiope) and ditching for drainage.
* Maintain temporary water bar during construction on a day-to-day basis in case of a
storm. '

3. install drainage structures, Drainage structures include bridges, outslope or inslope of
road, culverts, water bars, dips, grade breaks and log crossings.
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Bridges

Use bridges to cross streams that are too big for culverts. Carefu!l consideration should
be given to alternate road locations before deciding that a bridge is really necessary to
transport timber out of a certain tract of woodland. It may be less expensiveinthelong run
to move the timber in ancther direction over a [onger route rather than to build abridge. A
bridge should not be constructed if a crossing can be made by less expensive means such
as a culvert pipe or stable ford. '

Ali crossing sites should be selected-at right angles to the stream and should not
interfere with natural stream flow. Roads should climb away from stream crossings in both
directions to prevent high water from running down roads. Streams permitted to overflow
onto logging roads can wash tremandous quantities of mud into the streamsinavery short
time. Open-top cuiverts ordips on beth sides of the crossing site will divert road runoffinto
filterstrips and preveni dirty water from running directly off roads into streams. Open-
topped culverts are not generzally recommended.




Outslope or Inslope of Road

Outsloping the entire width of the road toward the fill bank provides good surface
drainage and may reduce the number of culverts needed, and hence reduce the
construction costs, The outslope should be only enough to divert the water, generally Va-%
inch to the foot. If the slope is apparent to the eye, itis usually toogreat. A road should not
be outsloped in steep country. Truck travel becomes hazardous under such conditions.

Insloping the foad toward the cut bank may be done to prevent erosion or as a safety
precaution. An insloped road requires the installation of culverts or stable dips 1o remove
water from the road.

OUTSLOPED ROAD
(cross-section)

INSLOPED ROAD WITH DITCH
(cross-section)
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Culverts

Culverts are the most commonly used road drainage structures and are also used for
crossing small streams. Culverts used onlogging roads are made of corrugated steel, used
natural gas pipe, corrugated aluminum, lumber, plastic concrete ¢r hellow logs. Holiow
logs should not be considered as permanent structures and must be removed when the

road is retired.

ROAD SURFACE

EARTH COVER . .

Gulvert Installation. Earth (notreck) should be hand-tamped at ieast halfway up the side
of the pipe. Space between pipes in a multiple culvert should be half the pipe diameter. The
earth cover over pipes should also be half the culvert diameierin depth, but notlessthan 1
foot. The larger the culvert the more care required to install it. Heavy steel natural gas pipe
is often installed and then pulled up when the logging is finished. This pipe is very strong
and can be handled with less care than other kinds of pipe.

Normally, a culvert is placed on a 2-4 percent grade to prevent clogging. The outletend
of a culvert shoulid be placed at or below the toe of the fill, and an apron of rock or other
material should be provided for the outflow to spill on. The culvert should be largeenough
to handle the water flowing in a heavy rain,
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Ditch relief culverts are used to move water under
the road before the flow gains sufficient volume or
head to erode the ditch. On an 8-10 percent grade, the
culverts shouid be spaced 200-300 {eet apart; on a 4
percent grade, about 325 feet apart is sufficient. These
figures will vary locally, depending on type of soil,
amount of rainfall, and widih of road. Diich relief
culveris should cross the road at about a 30-degree
angle {culvert outlet downgrade aboui half the road
widih) to make water enter the upper end more easily.

I you expect to continue use of the road after compietion of the immediate logging job,
it is more ecconomicai to instail drainage siructures of metal or concrete pipe. This wili
avoid costly maintenance and early replacement of temporary culverts.

"I WONDER IF WE PUT IN ENOUGH CULVERTS?"
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Water Bars or Shallow Drainage Dips

Earth water bars are frequently used on logging roads. These should be placed at an
angle to make water flow from the cut bank o the outside of the road and into the leaves
and plants onthe ground. Rocks or brush may be placed outside tha lowerend tc help slow
the flow of water.

It is difficult to properly maintain water bars on skid roads during active logging. Thess
structures are best used {o retire roads. The larger broad-based dips and grade breaks are
more practical on active skid roads.

Broad-based dips

A frequently used drainage structure on logging roads is the broad-based dip. Thisis a
carefully outsioped section of road which acts as a water caichment and drainage
channel It must be constructed accurately. Length and depth must be adeguate to provide
drainage, yet not excessive to endanger traffic at normal speeds. Dips should not be
instalied to handle tive (constantly running) streams.




10% SLOPE >

———EEmaen = FINAL GRADE [
BROAD-BASED DIP \, SECTION A
N
FINAL GRADE =

A broad-based drainage dip is constructed by building a 20-foot long, 3-percent reverse
grade into the existing rocadbed.

You can use broad-based dips instead of culverts for cross drainage where no streams
are present. They can be used effectively on both skid and truck roads wher road grades
do not exceed 10 percent. Broad-based dips do not increase wear on vehicles or reduce
hauling speed when properly installed, and they have the added advantage of providing
erosion control, even after intensive use, without much additicnal work. In addition, you
don’t have to install water bars on roads protecied with a good system of broad-based
dips.

The biggest disadvantage of broad-based dips is that bulldozer operators must receive
some preliminary training before they can construct them properly. Broad-based dips are
often made too small. A properly constructed broad-based drainage dip should be large
enough so that a logging truck can be parked in it.

Because of their many advantages, more broad-based dips should be used on logging

roads.
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Grade Breaks On Skid Roads

You can take advantage of natural cross drainage by iocating skid trails on hillsides and
changing {breaking) road grade as ihe slope changes. Additional drainage can be
obtained by turning the skid trail up the hili a few feet, then turning downhili again, where
no natural grade breaks exist. By reversing grade in this way, water will run off the downhill

side of the skid road.
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Log Crossings of Streams

Temporary ¢rossings of small streams may be made by placing logs side by side in the
stream bed. The logs must be removed immediately after use. Caution should be used with
this practice: 2arth shouid not be placed ontop of the logs or pushed into the stream bed.

Muriei Munson, Courtesy of New Hampshire Division of Forests and Lands




4. Construct Landings

Landings (including spoil and debris) should be placed at least 25 feet away from
streams. Placing them 100 feet or more away is better, and locating on dry places like
ridgetops or small flats is preferred.

When closer than 25 feet other precautions, such as hay bale barriers between landing
and stream, are desirable. The landing surface should have a slight slope to allow for
drainage. Drainage dips or culverts should be provided onany appreoach roads which lead
down to the landing, and a diversion ditch is recommended around the uphill side of
landings where water would run off a bank into the landing. The idea is to keep water
drained cff the landing.

4 STAKES ™7
E% HAY BALES

VEGETATED EAREA
' -~ OUTFLOW

? ? STREAM

Courtesy of Vermaont Department of Forests, Parks and Recreation
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IT'S IMPORTANT TO PROVIDE DRAINAGE ON LANDINGS

5. Gravel

Roads entering onto paved roads should be covered with heavy gravel forabout 200 feet
to reduce the amount of mud carried onto the highway. Approaches to stream crossings
should also be surfaced with gravel to reduce siltation of the stream.

8. Settling

if possible, allow newly constructed roads to settle several months before using. This
will pack the soil and reduce erosion of the read during legging.
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MAINTAINING LOGGING ROADS
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“.GUESS | SHOULD HAVE CLEANED THAT CULVERT BEFORE IT RAINED.”
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Maintaining Logging Roads (during active operation)

* During the logging operation, rcads, ditches, dips and culverts shouid be maintained to
perform properly. If yvou notice muddy water entering a stream on yourlogging job, take
steps to correct the problem. [f all planned BMPs are in place and a poliution problem
still exists, a custom solution {(such as hay bale barriers orasediment pond) may haveto.
be designed and constructed. Restrict traffic during unfavorable (wet) weather when

possible.

* Kegrade periodically to remove deep ruts.

* Do not allow skidding on truck haui roads.

* [nspect drainage structures and water control: clean structures (ditches, dips, culverts,
etc.} and install any needed additional measures to limit erosion or improve utility.

* Maintain skid roads during periods of use: Keep the surface water drained off.
Maintenance will aliow better production. Some operators use the truck driver or
anyone else available for filling in holes and cleaning ditch lines and culverts.

* Do not push logging debris from roads or landings toward or into streams.

* Litter such as cans, bottles, old tires, used oil, and equipment should never be put in
streams. It should be removed from the job and disposed of properly.

X Tree tops and slash felled into a stream can cause increased stream bank erosion. For
this reascnitis desirable to use directionai felling near streams: fellataright angle to the
stream. When directional feliing is not possible, yard the felled tree uphili before

delimbing or pull the tops from the siream.
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RETIRING LOGGING ROADS
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“ME AND MY JOB ARE RETIRED.”
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Retiring Logging Roads. Logging roads should beretired as socon as they are not needed
for removing timber. Do not wait until the whole job is compieted.
* Smooth and grade landings and main haul road for drainage, utility and appearance

* Clean ditches and culverts which are permanent.

* Pull out temporary culveris and bridges and regrade cross-ditch. All natural drainages
should flow across, not down, the road.

* Plant a cover crop on all exposed soil using lime, fertilizer, mulch and seed such as
Kentucky 31 fescue (grass) as needed. As a minimum, seeding should be done on steep
roads and banks, especially near streams.

* Gate road or use a deep trench to eliminate vehicle access.

* Plan for future maintenance—the cieaning or repairing of water contro! structures.

* Special steps for skid roads are:

Instzll water bars or water-breaks at recommended intervals to provide for proper
drainage. Be sure water bar spans the entire road and that the cutiet end is open.
Removing raised shoulders and outsloping may be used on gentle slopes instead of
water bars. Rocks, brush, and logging debris can often be used as waterretardants on
skid trails.
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ASSISTANCE AVAILABLE
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ASSISTANCE AVAILABLE

Technical assistance is available from the Forestry Division Service Foresters (listed below) of
the W.Va. Department of Agriculture (WVDA) and from consulting feresters on request. Industry
foresters will assist when you contract to log with them. These foresters will help you plan your
operation to keep mud out of the streams.

DISTRICT I
District Forester
1304 Goose Run Read
Fairmont, WY 26554
Phone: 366-5880

SERVICE FORESTERS
1304 BGoose Run Road
Fairmont, WV 26554
Phone: 366-5880

P.0. Box 122
Kingwood, WY 26537
Phone: 329-0184

P.0. Box 447
Mew Martinsviile, WY 26155
Phone: 455-2771

Rt. 2, Box 32i-D
Philippi, WV 25416
Phone: 457-4555

Rt. 3, Box 201-¢
Clarksburg, WV 26301
Phone: 623-2006

201 Scott Avenue
Morgantown, WV 26505
Phone: 285-3140

303 Methodist Building
Wheeling, WV 26003
Phone: 232-8120

DISTRICT Il
District Foresfer
1 Depot Street
Romney, WY 28757
Phona: B822-4512

SERVICE FORESTERS
1 Depot Street
Romney, WY 26757
Phone: 822-4512

P.0. Box 66
Inwood, WY 25428
Phone: 22%-5828

P.0. Box 578
pPetersburg, WY 26847
Phones 257-4334

P.0. Box 55
Franklin, WY 26807
Phone: 358-2318

253 {arskadon Lane
Keyser, WY 26725
Phone: 788-0311

Rt. 1, Box 302
Moorefield, WY 2868235
Phone: 538-2397

DISTRICT I

District Forester

P.0. Box 38

French Creak, WY 26218
Phone: 924-6266

SERVICE FORESTERS
P.0. Box 572

Weston, WY 26452
Phone: 627-2200

pP.0. Box &7

Elkins, WY 26241
Phones 636-1767
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801 State Street
Gassaway, WV 26624
Phone: 364-5040

P.C, Box 187
Summersyille, WY 26651
Phone: R272-5069

P.0. Box 372
Wehster Springs, WV 26288
Phone: 847-2935

P.0. Box 38
French Creek, WY 256218
Phone: 924-6266

Rt. 1, Box 142
Dunmore, WV 246343
Phone:  799-6151

DISTRICT IV
Digtrict Forester
General Delivery
MacArthur, WY 25873
Prone: 256-6775

SERVICE FORESTERS
477 Ragland Road
Beckley, WV 25801
Phone: 256-6770

P.0. Box 635
Fayetteville, WY 25240
Phone: ©574-2106

717 N. Jefferson Street
Lewisburg, WY 24901
Phone; 647-7425




ASSISTANCE AVAILABLE (Cont'd)

114 Gott Road
Princeton, WY 2474C
Phone: 487-1406

F.0. Box 635
Fayettevilie, WY 25840

Phone: 574-2106

p.0. Box 48
Pineville, WY 24874

Phone: 732-7487

p.0. Box 125
Panther, WY 24872
Phone: 938-2392

DISTRICT V
District Forester
P.0, Box 189
Milton, WY 25841
Phone: 743-6186
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SERVICE FORESTERS
P.0, Box 189

Milton, WY 25541
Phone: 743-6186

State Capitol
charleston, WY 25308

Prone: 34B-2283

Ganeral Delivery
Lakin, WY 25250
Phone: 675-1820

8116 Dingess Avenue
Hamlin, WV 25523
Phone: 824-5883

DISTRICT VI

District Forester
7309 Gihon Road
parkersburg, WY 25101
Phone: 420-4515

SERVICE FORESTERS
2309 Gihon Read
Parkersburg, WV 261C
Phone: 420-451%

£,0. Box 556
Ripley, WY 25271
Phone:; 372-3252

p.0. Box 183
Harrisvilie, WV 2634
Phone: 642-2520

P.0, Box 47
Middlebourne, WY 26
phone: 758-2512

p.0. Box bBZ
Spencer, WV 25279
phone: 927-2920

p,0. Box 62
West Union, WY 2647

phone: B873-2531




GLOSSARY OF TERMS
Best Management Praclices

Wood Culvert (Cpen top)—A three-sided wooden trough with cross braces, usually
made from 2x8 rough sawn timber and installed at a 30-degree angle downgrade and flush
with the road surface to intercept and divert small sources of water from road surfaces.

Diversion CDitch—Any ditch or trench dug to divert water from an area where it is not
wanted.

Broad-based Drainage Dip—An earthen water control structure censtructed in
roadbeds in such a way thatvehicles can traverse them. It also intercepts and diverts water
from road surfaces.

Filterstrip—A band of minimaily disturbed forest floor between a rcad and a stream
which traps sediment and other debris that may be suspended inthe waterdrainingfroma
road surface.

Grade Break—A change in road grade, abrupt or gradual, which collects and diveris
water from road surfaces. .

Insloped Road—A road slightly sloped (1-3%]) in toward the cut bank.

Haul! Road—A road constructed to a standard upon which loaded trucks can negotiate
safely with reasonable speed.

Landing—A place where trees are bucked and iogs are accumulated, sorted, and
perhaps scaled prior to loading and hauling to market.

Quisfoped Road—A road surface that is slightly ¢anted 1-3 percent to the fill side to
permit surface water to drain off the road.

Skid Road—A road for use by wheeled skidders ortractors to move logs from the cutting
area 1o a landing.

Stash Cover—The debris left after logging.

Water Bar—A water control structure constructed acreoss a road, usually from earth, to
intercept and divert water from road surfaces.
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SIGHT ACROSS THIS TOP EDGE TO PERSON OR
OBJECT AT YOUR EYE LEVEL
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Fold here over edge ‘ot plywood or board

Put tack or nail here
and attach string with
nut or bolt om end.

DIRECTIONS FOR MAKING THIS GRADE METER CLEAN STREAMS & BETTER LOGSGING

1. Remove this page from the manual. 1. Plan your road system: keep road grades low,

5. Fold over al dotted line, 2, Stay away from streams

3. Cut plywood or board to size of paper below fold, 3. Use care when you must crass streams.

4, Put glue over entire back side of paper and atlach 4. Keep water drained otf roads and landings.
paper to board. 5. Reurz roads as scon as they are not needed.

5, Spray with clear varnish or other waterproofing.

§. Put tack or nail attop center pointand altach 15" string

with nut or bolt on other end. Make sure string swings
around nail,

NN

500/0 DIRECTIONS FOR USING THIS METER 500/0

. Sight across lop edge ta person or objact al your eye fével. Keep the meter vertical so (e7°)
string hangs.
2. When the edge is lined up, hold string agalnst front and read scale of meter for grade
(slope) of road or hll.
3. This meter glves a rough measure of grade For more exact measurementusean Abney
level or Suunto ¢linormeter,

/ S

40% 30% 20% 10% 0% 0% 20% 30% 40%
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SKID HOAD GRADES
HAUL HOAD GRADES
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Introduction

When Congress passed the Federal Water Pollution Control Act Amendments of 1972, West
Virginia was already engaged in an effort to reduce any impact that might be caused by timber harvesting
operations. In fact, a booklet titled "West Virginia Forest Practice Standards for Timber Harvesting” (2)
was prepared in 1871 and published in March 1972, It was distributed a full year before EPA’s "Process,
Procedures, and Methods to Control Pollution Resulting from Silvicultural Activities™ (1) was prepared.
This publication represented an effort by the West Vlrglma forestry community to promote good forest
management in ali areas of silviculture. .

This small pocket-sized reference included Best Management Practices (BMPs) for timber
harvesting and cuiminated several years of study and editing by 25 forest scientists and/or professionally
trained people with an interest in torestry. For the most part, this picneering research was conducted at
the Fernow Experimental Forest in Tucker County in northern West Virginia.

It was here, under the leadership of award-winning project leader George Trimble, that a large
percentage of the pioneering studies of the effects of timber harvesting on water quality were conducted.
The titles of the reports are themselves descriptive of the research. For example, one of the earliest was
titled "How far from a stream should a logging road be located” (3}.

The Fernow Forest work generally substantiated and extended research dating from 1934 on the
Cowesta Watersheds in western North Carolina {5) where the annual rainfall is approximately 80 inches.
Average annual precipitation on the Ferncw Forest is 60 inches.

The Coweeta study that creaied a lot of interest and essentially triggered the Fernow Research
invelved harvesting (clear cutting) a watershed without building roads. The regrowth was slashed back
each year for more than a decade. Yet, in spite of this, there was no evident erosion. Then a road system
was established and measurable erosion almost immediately ensued.

Kochenderfer (14) in 1877 reported that roads were usually spaced 10C to 150 feet gpart and along
with log landings, usually exposed about 10 percent of the soil surface. This figure in West Virginia in
1988 more nearly approximates 6 to 8 %; however, where strict compliance in using BMPs is adhered to,
for example on state forests, the percentage involving roads and landings has been as low as 4%.

This and other studies of harvested watersheds has also shown the only sediment sources on
forast land to be the roads, landings and stream channels. In fact, even when roads were constructed
within 50 feet of streams, graveled and closely-spaced, broad-basad dips protecied the road {rom erosion.
In such cases, there was no significant observable movement of soil to the stream. Douglas (16) showed
that normal forest erosion is less than 300 pounds per agre per year and results mainly from normal
geoiogic erosion of stream channels and banks.

in 1951, stream flow measurements were begun on five small watersheds on the Fernow Forest
(4). These measuremenis were continued for six years to “calibrate” the watersheds. In 1937 to 1858,
the uneven-aged, fifty year old foresis on four of five watersheds were harvested, each by a different
method. The fifth watershed was kept as a control.

One result of these studies was to show that poorly planned timber harvesting operations play
havoc with water quality, bui that planring can prevent most of the turkidity that often comes from logging.

Through the 1960's especially, a great amount of evidence was accumulated which documented
the control of sediment loss from forest logging road systems as a result of careful road layout and
construction; observation of road grade standards; installation of drainage siructures, use of broad-based
dips with gravel water bars and maintenance of buffer strips. It was, for example, shown that roads built




to the suggested standards held the sediment loss to essentially that normally expected from undisturbed
forestad watersheds. More spectacular, are studies showing that even phenomenal rainstorms and flash
flooding do not destroy well construcied road systems (B) and that well located and consiructed roads
diminish the amount of eroded soil materials entering streams (38). In other words, the Fernow ressarch
showed that timber harvesting with well-planned road systems makes no significant change in water
guality. An ongoing study at the Fernow Forest which is presently monitoring the eftectiveness of BMPs
substantiates past research. A 86 acre tract of timber was harvested in 1987 removing 1/2 million bd. #.
of timber using a 14 inch diameter limit cut which was a fairly common practice in Wast Virginia at that
time. BMP standards were used in planning and implementing the timber removal. Jim Kochenderfer,
USFS, reports that, to date, water menitoring reveals no change in water quality since the harvest
operation. This indicates, according to Kochenderter, that BMPs prevent stream sedimentation when used.
Past Fernow research also reveals that the severity of cutling from most harvesting has no effect on water
quality {6.p.23). Another very important finding was that water quality, that is stream temperature, pH,
nonstorm turbidity and concentration of dissolved solids Ca, Mg, NA, K, Fe, Cw, Zn, Mn, and Nh 4+-N,
is not affected by most harvesting practice used in West Virginia (10).

These and other studies, either published or preliminarily reporied and later published were
discussed at numerous workshops held on the Fernow. As one consequence, a commitiee composad of
represeniatives of the West Virginia Extension Service; Timber and Watershed Laboratory, USDA Forest
Service; Soil Conservation Service, West Virginia Division of Forestry and several wood using industries
was formed to develop a series of effective, but easily understandable, BMPs that could be used to prevent
erosion in timber harvesting operations across the State. The above mentioned booklet (2) was the basis
for this development. Other bulletins were also based on the Fernow research (28), (29).

Through a cooperative agreement, the Division of Forestry became the lead agency for West
Virginia's silvicultural nonpoint program. A 208 Silviculiural Technical Action Committee was then
organized to assess West Virginia's problems and needs. !t prepared the "Silviculture... Water Quality
Management Plan” so as to comply with the federal law (12). BMPs, as used today, were deveicped and
incorporated into this plan. This plan has since guided erosion control activities on forest land which
covers more than three—fourths of the state’s surface. The Silviculture Erosion Contrel Plan of 1978 (12)
was established as a voluntary program based upon specific BMPs which: set a schedule for
implementing, monitoring, and evaluating the program; initiated ihe development of an educational
program; established provisions for a technical assistance program and implemented a specific reporting
system. } . .

This voluntary compliance approach requires the cooperation ot several agencies and groups. In
general, cooperation has been successful throughout the last 10 years. A voluntary compliance commities
composed of members of the State Division of Forestry, Water Resources Section, West Virginia Forestry
Association, West Virginia University Extension Service, U.8. Forest Service, Soil Conservation Districts,
State Water Resources Board, U.8. Soil Conservation Service, U.S. Agricultural Stabilization and
Conservation Service and other groups closely associated with the timbering industry and concernad with
water quality improvement was estaplished in 1979 o guide the overall program. The chairman is the
State Forester. N - o o -

This approach has worked well. Two evaluations of actual BMP usage {20, 21) have been
prepared. The latest {21} indicates that compliance with BMP use is about 71 percent. This corresponds
favorably to most of the regulatory programs presently existing in the state. These evaluations are used

_as one method to measure the overall success of the Silviculture Water Quality Management Program in
West Virginia, Tt TT SETTE eSS oSS - -

In August of 1887, the Assistant Administrator for Water with EPA provided a guidance document
which is now Chapter 2 of the Water Quality Standards Handbook. This guidance states that, “For
proposed management actions, BMPs designed and implemented in accordance with a state approved
process will normally constitute compliance with the Clean Water Act.” It also states that, “Once BMPs
have been approved by the state, the BMPs become the primary mechanism for meeting water quality
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standards.”

As detailed in this introduction, the cooperative efforts of the Water Resources Section, the State
Division of Forestry and the members of the West Virginia Forestry Association, among others, has kept
West Virginia among the igaders in erosion control under Silviculture 208, But, there is a problem that
has not been efficiently addressed, that of erosicn from {and burned over by forest fires. This has been
an especially difficult problem in 10 southwestern counties, where during one 11 day period in the fall of
1987 over 400,000 acres were severely charred (22). Observations reveal that erosion may exceed 200
tons per acre per year on some of this [and. Data collected from one 1,200 acre tract has shown erosion
averaging more than 23 tons per acre for the first year.

Multi-agency coordination and cooperation is the only way to promptly solve erosion problems
from fire. One way to control such fires is to investigate the causes, prosecute when possible and to .
mount an intensive educatiornal program. The iatter has been siarted by the West Virginia Division of
Forestry, but the former wiil take_nearly $100,000 per year for_three years to rent Conservation Officers
to work in fire investigation.

It is believed that a continuation of the current veluntary program with renewed emphasis on
education, the reporiing of timber harvesting activities by logging contractors and the securing of a grant
to implement the fire investigative and educational work will keep West Virginia among the leaders in
silviculture nonpoint pollution control activities.




POTENTIAL FOR POLLUTION FROM FORESTRY ACTIVITIES OTHER THAN TIMBER HARVESTING

From The Use Of Pesticides, Chemical Ferilizers, Fire Retardants, And Clearcutting

Pesticide use in the practice of silviculture in West Virginia is extremely fimited. The only major
ongoing pesticide use program involves the control of gypsy moth presently in the northeastern portion
of the State. This program uses insecticides registered by the EPA and these are applied in strict
compliance with label guidelines. An snvironmental assessment of this project is published annually.

Groundwater impacts from the above items are considered minimal because of their limited use.
The Bepariment Natural Resources, Water Resources Section, does not have the resources to evaluate
potential groundwater impacts from pesticides and, therefore, assumes the U.S. EPA review of registered
products is sufficient to protect grourndwater.

Ghemical fertilizers are not currently used in silviculture in West Virginia.

The use of fire retardants in the suppression of forest fires is uncommon in West Virginia. Forest
fire suppression in West Virginia usuzlly involves hand tools and, in limited situations, bull dozers.

Potential water quality impacts of clearcutting, as practiced in West Virginia, have been
demonstrated to be limited to increases in stream temperature and this effect can be mitigated by retention
of stream side shade. Most clearcutting as a silvicultural practice in West Virginia is applied on national
forest system iands for the purpose of regenerating hardwood timber stands. Standards and guidelines
of the national forest land and rsscurce management plans provide for retention of shade strips along
perennial streams. Mostcommerciai harvests on private lands involve diameter—limit cuts and other partial
cutls such as selection marking which result in the maintenance of shade.

From Wood Waste ) L

Wood waste storage areas have been shown i¢ be a potential source of groundwater ang surface
water poliution. In an effort to prevent pollution from these sites, the Water Resources Section, in
cooperation with the Division of Ferestry, has developed Best Management Pracfices (BMPs) for the
storage of untreated wood by-products. The details the strategy for doing this are included in this plan.

Thergfore, this plan only addresses potential erosion as a result of poor logging practices, erosion
caused by severe and reoccurring forest fires along with possible poliution from wood by-preducts. All
other effects on water quality are minimal or are already addressed by EPA environmental guidelines and
existing regulatory programs.

If the current situation concerning any of the above possible impacts should change, this plan will
be amendsad accordingly.




IMPLEMENTATICN PROGRAMS
Harvesting

General

Waest Virginia has been among the leaders in devising controls for nonpoint erosion from
siiviculturai operations. The state was fortunate to have one of the major forest research centers for timber
harvesting and water quality located at Parsons in Tucker County where site-specific solutions were
developed. Several agencies, including the West Virginia Division of Forestry, West Virginia University
Extension Service, USDA Forest Service, USDA Soil Conservation Service, along with the West Virginia
Chapter, Society American Foresters, in cooperation with the forest industry, made a commitment in early
1871 (2) to develop practical, environmentally sound forestry standards in West Virginia. The_forest
practices standards that resulted included measures which protected water quality and ultimately resulted
in considerabie progress in mesting water quality objectives. This plan has been designed to further that
work.

Water systems are very complex and the site-specific and source-specific solutions in the BMPs
are flexible enough that sediment is not allowed undue entry into the system.

West Virginia is aiso foriunate in that silvicuiture has never been listed as a major problem {37}
with Agriculture, mining, construction and urban areas being listed as being of much greater importance
by water pollution centrol administrators.

There is, however, a great problem with erosion caused by forest fires. Forest fires are the number
one forest management problemn in southern West Virginia because they contribute exiremely heavy loads
of sediment to streams. Therefore, this problem is given special consideration in a separate section of this
plan, :

Aiso, recent concern for potential ground waier and stream pollution from wood by—product
storage facilities, namely sawdust and bark piles is also addressed in this plan.

West Virginia's plan is nonregulatory, but it was structured in a way that would, to a considerable
degree, assure compliance through: education; technical assistance; and enforcement. Current water
quality regulations {Appendix 1) & (1a) provide a mechanism to protect waier quality degradation through
the enforcement autherity of the Water Resources Section of the Division of Natural Resources. The
turbidity standard (Appendix 1a) was also devised to support enforcement authority along with providing
an incentive for compliance. This standard was added in 1981. The coupling of this authority with the
voluntary mechanisms described herein, provides for an effective nonreguiatory program.

The West Virginia Silviculture 208 Water Quality Program was designed to improve and to
safeguard water quality. Enforcement responsibility for the program is with the Division of Natural
Resaurces, Water Rasources Section, but the West Virginia Division of Forestry personnel have all been
trained in water sampling procedures.

The implementation of Best Management Practices (BMPs) {see standards and specifications for
water control structures' has been of prime importance in determining program success as has the
authority to enforce current laws pertaining to viclations of water quality due to noncompliance. Although
iegal action is not the primary toci for implementing the program, it is understood that such action is a
viable alternative mechanism that can be used when and if compliance is not achieved voluntarily.

The West Virginia Division of Forestry has been delegated the authority for protecting and managing

‘Guidelines for Controliing Soil Erosion and Water Pollution on Logging Operations in West Virginia.
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ferest lands in the State. Therefore, a memorandum of agreemesnt {Appendix 2) between the Division of
Forestry and Water Resources Section has been developed to provide a two-pronged (cooperative)
authority designed to prevent water pollution from forest management activities.

Program GCoordination el _ ) . —

In 1879, the 208 Silvicultural Technical Action Committes, chaired by the State Forester,
organized a Forest Water Quality Voluntary Compliance Committee. This committee now mesets every
three months {guarterly) to evaluate the ongoing program. This includes: monitoring the effactiveness
of BMP usage (Appendix 3); evaluating presumed and actual violations of water quality via the prescribed
complaint-investigation procedure {Appendix 4}; development of educational programs and planning for
their delivery; reporting, comparatively, on the registration (Appendix §) of timber harvest operations; and
coordination of, and whenever appropriate, providing for technical assistance to the industry, and the
development of new pollution contrel procedures and improved timber harvesting techniques. -

The Voluntary Compliance Committee (Appendix 8) is composed of persgnnel from the West
Virginia Division of Forestry; West Virginia Division of Naturai Resources, Water Resources Section; West
Virginia Forestry Assoclation; West Virginia University Extension Service; USDA Forest Service; West
Virginia Seil Conservation Districts; State Water Resources Board; U.S. Soil Conservation Service; six
forest industry representatives, as weli as private woodland owners (tree farmers), groups concerned with
water quality improvement and members of the State's professional consulting foresters association,

This committee has the responsibility of defining and guiding the overall program under the
authorities of the Division of Forestry and the Water Resources Section. These agencies insure that the
basic tenets of the program are folowed. The State Forester is Chairman of this committee, but the Water
Resources Saction has concurrent convening authority,

These working relationships between governmental authorities, the forest industry, state agencies
and concerned environmental and professional groups will continug to be nurtured and strengthened
through eitective educational processes directed by this voluntary compliance committee.

The State Division of Forestry has and will continue 1o cooperate with the Division of Natural
Resources, Water Resources Section, USDA Agricultural Stabifization Conservation Service, Wast Virginia
University Extension Service, the Forest Service Research Section at the Fernow Experimental Forest and
the West Virginia Department of Agriculture, Plant Pest Control Division, regarding harvesting, forest
management, forest protection including pesticide use and regulaticn and most other silvicultural related
activities.

industry Copperation e Lo

Although the WV Division of Forestry and Water Rescurces Saction maintain primary responsibility
for the implementation of the Silvicultural Water Quality Program, relationships already established within
the forest community have bean a Key to the implementation mechanism. The Wast Virginia Forestry
Association, a statewide association that services the forestry community, presently serves as a very
effective self-policing body for ils membarship through its executive committee and its full-time executive
director. This statewide association includes members from the forest industry, forest land holders
including tree farmers, the forestry profession, and the general business community.

Through an agreement with the WV Division of Forestry, the West Virginia Forestry Assoeciation
cooperatively responds to waier guality complaints resulting from problem operations, and works
cooperatively with its membership and nonmember operators 1o resolve any problems. The asscciation
cooperatively sponsors professional workshops and educational meetings to train the industry in proper
forestry practices. It has also developed a very popular “Logger of the Year® recognition program
{Appendix 7) which has resulted in a statewide promotion of loggers who register their operations,
effectively use BMPs, and perform in an exemplary fashion,
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By exerting peer pressure, backed by the ever-present threat of existing water quality laws, the
West Virginia Forestry Association is able to effectively seif-regulate its member organizations and
establish working relations with nonmembers. Due !¢ the excellent relationship the assoctation has
estatlished with the iorest industry, the organization has been a viable and vital part of this effective

voluntary program.

These working relationships between governmental authorities and the industry continue to be
nurtured and strengthened through effective educational processes. '

As a Part of Timber Harvesting Activities:

The working document delineating specific Best Management Practices (BMPs) has been
sufficiently detailed t¢ enable cperaters to make effective judgments as to the appropriateness of practices
to their specific situations. Technical advice, however, must be provided in special circumstances and in
areas with critical problem petentigl. This assistance has been available primarily through the West
Virginia Division of Forestry, with the Divisicn of Natural Resources, Water Resources Section personnel
helping to insure that water quaiily is protecied.

In 1980, a voluntary registration program was initiated to help determine the extent of timber
harvesting operations in the state and to provide a means of locating and educating a greater number of
operators in the use of BMPs for proper harvesting technigues.

In 1983, the registration form was revised to provide a tabular checkoff of BMPs to be utilized on
the particular logging operation. This change expanded the purpose of registration to: (1) indicate intent
of proper BMP application, {2} provide a training tocl for loggers regarding logging compiiance and water
quality enforcement standards, (3) provide a simplified tool for loggers to properly plan their logging
activities and {4) provide that a logger who is regisiered and attempting to use BMPs, bui who is still
creating a watar poliution problem would not be cited the first tima. Instead, the logger would be provided
hands-on technicai training in the proper application of BMPs and permitted to correct the indicated
probiems. The latter provision was added as an incentive for advanced registration as well as to increase
training possibilities. {Appendix 5)

The logger registration process is not yet 100% effective, but the percentage is steadily rising.
Hindrances have come from: (1) changes in the public disclosure law during inception of registration, (2)
widespread misunderstandings concerning its use, (3) legal interpretations of its use, (&) intermittent lack
of commitment by some agencies and forest industries {0 its use, and (5) major changes in the registration
process in 1883. Registration is a very impaortant part of the Forest Water Quality Program as evidenced
by the fact that iess than 1% of the logging complaint investigations for muddy water have cccurred on
registered operations.

The West Virginia Division of Forastry and Water Resources Section are working diligently to
intensify registration activities. This will be continued by:

1. Requiring that ali service foresters of the Forestry Division reguest registration on logging
operations they, through the technical assistance program (CFM), have initiated and
helped administer.

2. Cooperating with the forest industry (procurement} o require their contract loggers to
register their individual operations.

3. . Cooperating with the forest industry log buyers to actively promoie registration by
supplying forms to all log producers from whom they may purchase logs.

4, Including registration as a majecr compenent of the landowner training workshops "Selling
Your Own Timber" and inserting the registration requirement into sample contracts used
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for this purpose.

5. Through cooperation with forest utilization foresters to supply registration forms, aiong
with dirsctions for their use, to all loggers presently operating in West Virginia.

€. Development of special packets for out-of-state based leggers which will etfectively
explain West Virginia's veiuntary compiianca program inciuding waier quality laws and the
turbidity standard and through periodic educational news releases about the program to
all agencies with field personnel, i.e. — Conservation Officers.

Education o S

The educational process involves the promction of logging cperation registration; distribution of
Best Management Practices manuals, 8MP Technical Guides, and coordinating training sessions for
loggers, forest landowners, foresters and related agency parscnnel. By 1882, several special educational
materials had been developed including *Guidelines for Controlling Soil Erosior and Water Pollution on
West Virginia Logging Operations,” Clean Streams Handbook for Loggers,” "Keeping Mud out of the
Creeks” brochure; "Why You Should Register Your Log Job" brochure; and "Planning Your Logging
Operation” slide~tape series. Formal logger training workshops were developed and initiated by the West
Virginia Division of Forestry, with help irom the Waest Virginia Forestry Association, Division of Natural
Rescurces, Water Resources Section, West Virginia University Extension Service, and in some cases the
Soil Conservation Districts. To date, more than 65 workshops have been held with over 350 loggers and
400 landowners receiving formal certifisd training (Appendix 8). Tnese activities will be continued and
expanded.

The Forest Water Quality Voluntary Compliance Commitiee (VCC), for example, has already
reactivated its educational subcommittee and charged it with the tasks of updating old fiterature and the
development of a new educational program pointed towards the more than 200,000 private nonindustrial
forest landowners in West Virginia A new slide-tape program "Selling Your Own Timber" has been
Extension Serwce and several additional brochures and leatlets have bean deve! cped The new lifles
inglude "Timber Sale Contract Outline,” "What a Landowner Shouid Know and De Whan Selling Timber,”
*Landowners and Forest Roads,” and a "Clean Streams Handbook for Landowners.” A formal "Lesson
Pian" for foresters to use in tandowner training workshops has also been completed and is being used.

The training of agency personnal throughout the state, $¢ as to be able to coordinate a cooperative
statewide effort in the implementation of these landowner fraining workshop, has alsc been cornpleted
Presently, twenty-five landowner workshops have been heid thh approximately 400 landowners in
attendance. - -

Both logger training and landowner training workshops will be conducted concurrently during the
next four years throughout the State.

valyation . . O

A number of methods have been devised o evaluate the overall sffectiveness of the Silviculture
Water Quality Program. These are:

1. Registration of logging operations with the West Virginia Division of Forestry.

2. Quarterly tracking of complaint investigations as a basis for accountability.

3. Legger training workshop aftendance increasa,

4, Results of intensive BMP compliance surveys. {Two have been conducted to date)
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5. Continuous menitoring of research on BMP development and incorporation into practical
application. )

Studies have shewn that the average logging operation lasts about 4.8 months. Therefore, it has
peen questioned that water quality may not be affected during the active legging operation if it is very dry,
but could possibly cause later impacts. Research, however, on the Fernow Forest has shown and
continues to show that when BMPs are used on logging operations, overall water quality is not altered (see
Introduction). Observations on seven state forests, where numerous logging operations have been
conducted under strict BMP compliance standards, have also shown this i be true.

Also, the 1881 and 19587 BMP compliance surveys of active logging operations have shown that
the current program is largely effective. A third logger compliance evaluation is scheduled for 1990 and
every two years thereatter,

" Activities and Milestones

Due to the proven effectiveness of the engoing Forest Water Quality Voiuntary Compliance
Program, the existing program format will be continued, but certain aspects of the ongoing program will
be intersified in light of experience gained during the initial program. This wil! include the following (as
identified in previous sections):

1. Increase the emphasis on log job registrations to achieve an 80% advance registration
rate, by 1982, of logging operations predicted to last morg than two weeks. This will result
in increased achievements, due to increased emphasis and to the amelicration of past
obstacles.

2. Maintain existing logger training workshops while intensifying landowner training
workshops. The initial objective will be to conduct one workshop in each Division of
Naturai Resources district, and to follow through with the ultimate goal being to hold at
least one workshop in each county of the state by 1992, 1t is anticipated that the degree
of timber harvesting will be affected by market conditiens which, in turn, will affect the
number of workshops needed to expose every logger 1o the system.

3. Conduct a third legger compliance survey (in 1890) so as to menitor the use of BMP

‘ effectiveness, the level of logger understanding of BMPs, the percentage of timber
harvesting job registration, and to deveiop guidance for the ongoing educational
programs.

4, Provide updated additional training for Foresiry Division personnel in inspection
procedures, techniques of water sampling and evidence collection for turbidity (sediment)
and other pollutants that might arise from logging.

5. The overall coordinated efforts of the Forestry Division, the Water Resources Division, and
the Silvicuitural Water Quality Voluntary Compliance Committee, will be intensified so as
to obtain a higher percentage of logger compliance in the use of BMPs at or greater than
85%, by 1892, of harvesting operations scheduled to last two weeks or more.
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identification of BMP's —_ .

The actual guantities of soil and other poliutants beyond that of the normal geological process that
are gischarged to streams are determined by the manner in which the forests are managed and by the
efforts that are made to control and minimize poliution. It is widely accepted by research foresters and
others familiar with forest conditions that the amount of sedimentation resulting from forest harvest and
management activities is small in relation to overall sedimentation from other sources. However, the
amount or potential amount is significant enough that Best Management Practices (BMPs) have been
developed and utilized to lessen such sedimentation and poliution of waters in West Virginia. The use of
these practices becomas doubly important where sensitive areas such as cold water strearns trout streams
and public water supplies are involved.

!t has been determined by survey that some type of forest harvesting activity occurs on estimated
130,000 acres annually in Wes! Virginia. This is just over 1% of the State's commercial forest land. Soil
ercsion and sedimentation are a major form of nonpoint scurce poliution that can be minimized by careful
planning and exscution of forest operations. In many cases, the applicaticn of common sense and simple
treatment measures is all that is necessary.

The key o siltation control from forest lands is in educating the small forest landowners and the
forest industry. Proper road iocation, use of filterstrips, proper lacation of log landings and cencentration
yards and stabilization of legging roads must be encouraged.

in the mid 1880's, a series of log road workshops was scheduled on an area basis involving
agency, industry and consulting foresters. Brochures, slide-tape programs and handbooks pertaining to
BMPs have been developed and disseminated on a farge-scaie basis. The educationa! phase has been
directed nct only to those inveived in the forest industry, but also to the public in general in order to create
awareness and invelvement. Training and equipment have been required for those whose duties are to
evaluate the usefulness of specific BMPs through the monitoring of streams, surveys, etc.

Forest lands are the best source of high quality water cn a per acre basis in comparison to the
output from ather land uses. Water from the undisturbed or properly managed forest is high in yield, of
good quality and low in sediments.

The established silvicultural Best Management Practices are the best avaitable and practicable
forest management practices to assist in achieving the geal of improving and maintaining water quality
in West Virginia,
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GUIDELINES FOR TRUCK HAUL ROADS

Definition — . I - .

A road system, temporgry or perimanent, installed for transportation of wood products from the
harvest site by truck. A single-lane road system installed by grading with a bulidozer or other mechanical
equipment which may incur a serles of minor cuts and fills.

Purpose _ IR e

To provide for an efficient transportation system {o effectively protect the forest land and water
quality when removing forest products from their harvest site, developing the forest for recreation, forest
fire access or other needed forest management activities.

Conditions Where Practice Applies

When an area to be cut and volume per acre makes it necessary and economically feasible for
an operator to install such a road system.

Specifications o L S

1. Final center line grade of road should be 10% or less 1/. Steeper gradients not to exceed
15% are permissible for distances up to 200 feet 2/. By breaking or changing grade
frequently, less erosicn problems will be encountered than on long, straight continuous
gradients.

2. Free flowing watercourses should be bridged as close to a right angle o the stream as
possible and should be sized so as not o impede stream flow in keeping with good
drainage practices. (See pipe culvert specifications.)

17 On soils with severe erosion hazard, grade should be 8% or less, but grades not cver 12%
for 150 feet are acceptable.

Water diversion by cross drainage interception of surface water on road unsiopez form the
top of these steep siopes is often needed 1o keep excess water oft the steeper slopes.

Y

3. Road gradients approaching water crossing should be broken and surface water dispersed
so it will not reach the watercourse. Roads should be located {with the exception of
siream crossings) a minimum of 25 feet or more from any free flowing watercourse.
Distance is measured to the edge of soil disturbance, in case of fills, to the toe of the fill
slope. (See guidelines and specitications for filter strips.)

4. Roads may be outsiopes for cross drainage. On side hills where a curb, fender or berm
is necessary to protect the fill siope, the road should be insloped with cross drainage
installed from the inside toe of slope to the outside or downhill side. {See culvert, box
culvert or broad-basad dip specifications.}

5. Where roads are insloped as described in 4 above, cross drain interception of surface
water should be required 25 fest upgrade of any short, steep stretches of road where
gradients exceed 10%.

8. Level ridgetops where drainage is difficult to establish and wet fioodplain soils should be
avoided for road location if possible.

7. Truck roads that intersect main highways must have grave! or other aggregate for about
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200 feet to keep mud oft the highway.

Truck Haul Road Maintenance ,

1. During construction, adeguate drainage of the road surface by temporary cross drains,
"thank you ma'ams" or waterbars on a day-to-day basis is desired in the event of storm
flow prior to road completion and installation of a permanent drainage system. This
applies to those operations that would discharge sediment into waters of the State if not
protected.

2. During the harvest operation period, roads and their attendant drainage systems should
be maintained to perform to standard, ’

3. Cperations that will cause adverse erosion and sediment problems should not be carried
on in times of exireme weather conditions.

Post-Harvest Operations

If roads are 1o be used after logging, culverts and bridges should be left intact. I not used,
drainage structures should be removed and road surfaces restored to a natural drainage by outsloping
smoothly at +3%, leaving existing dips and establishing waterbars. Roads, ditches and landings that
present an erosion problem should be seeded. Siream banks will be least disturbed if bridge abutments
are left intact when bridge is removed. "Drainage structures (culverts) should be left in place on all

perennial straams.”
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GUIDELINES FOR SKID ROAD AND TRAILS

Definition R

An unsurfaced single-lane trall or narrow road, usually steeper and narrower than a truck haul
road, used for skidding harvested products.

Purpose J e e

To skid logs, tree lengths or other roundwood products from the stump to 2 commen ianding or
concentration area. - .- - _ S

Conditions Where Practice Applies . _ .

This practice is used where harvesting produets requires centralizing for sawing or for loading on
trucks or trailers and where topography and size of operation make skidding the primary and most
econiomical means of collecting trees, logs or ather roundwood products.

Standard _ _

Locate landings fires and lay out road approach with low grade. Major skid trails should have
planned locations to minimize damage to the residual stand, reduce erosion and sedimentation and
provide the most econemical method for skidding products.

1. Gradients should not be steeper than 15% with exception of short, steep segments not
exceeding 20%. {Grades up to 40% are acceptable if no mineral soll is exposed.)

2. Cross drainage ("thank you ma'am,” broad-based dips and turnouts) for dispersing
surface water should be provided according to the gradient involved and the following
spacing formula:

Cross Drainage Spacing = 1.000
{in feet) ) . % grade

3. Major skid trails should be located away from watercourses according to the filter strip
formula.

4, Any skid trail necessitating the crossing of a live stream will require a bridge or culvert of
acceptable design. Logs should not be skidded through flowing streams.

5, Approaches 1o water crossing should be as near to right angles to the stream direction as
possible,

6. Upon completion of skidding, areas subject to erosion should be stabilized quickly. The

first need is off-drainags of skid roads and exposed skid trails by establishing waterbars
at these minimum grade intervals; 2%—-250 feet; 5%—135 feet; 10%-80 feet; 15%-60 fest;
20%-45 feet. Waterbars should be installed at & near 30 degree angle downslope, with
ends open t0 pravent water accumulation behind them. A permanent vegetative cover
should be established upon exposed roads, trails and landings. Scattered logging slash
may supplement waterbars and seedlings.
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GUIDELINES FOR LANDINGS AND CONCENTRATION YARDS

finitio

15

AR area where logs are assembled. This in¢cludes landings at the end of side and haul roads as
well as concentration yards near mills and railroads.

Standard ) .

This practice almeost always results in the disturbance of the surface, Care should be taken fo
locate areas properly to minimize the chance of eresion and sedimentation.

The following points should be considered in the lscation and the use of landings and
concentration yards:

1. Adequate filter strips should be left beiween landings and stream. {see filter strip chart.)
2. Landings and yards shouid have a slight slope to allow tor drainage.
3. Provide for adequate drainage on approach road so that road drainage does not enter

landing area and cause "mudhales.”

4, Provide diversion ditch around uphill side of landings where seepage and lateral tlow of
water is a problem.

5. When servicing eguipment en site, drain old oil, etc., into containers and properly dispese
of in accordance with proper solid waste disposal. All empty containers shouid be
removed and disposed of properly.

6. Revegetate landings and yards immediately following completion of operations. (See
Table £.)
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Table 4
GUIDE TO SEEDING ROAD AND DISTURBED AREAS 1/, .

Road cut and fill slopes subject io erosion. These areas should be seeded as soon after
construction as weather will permit. 2/ Seed and fertilize may be broadcast by hand, cyclone
seeder or applied with a hydroseeder. Mulching is recommended.
Roads, landings. concentration yards being taken out of use. Water control should be provided
for by the use of waterbars, outsloping of roads, or diversion ditches prior to seeding. Broadcast
seed and fertilizer or use mechanica! seeder. Mulching is recommended on expeses areas such
as landings and concentration vards.

Prepare seedbed by scarifying surface two 1o three inches using equipment such as disc harrow
or ripper teath on a dozer blads. Broadcast or drill seed (useful on old or compacted areas.)

Broadecast seed should be covered by dragging blade, chain, brush or other methed.

Mulching at & rate of 1 1/2-2 1ons straw or hay per acre Is recommended con exposed areas.

See Table 5 for suggested seeding mixtures and rates.

Soil moisture and growing conditions for successful seadings are usually most favorable in spring
(Margh to June) and fall (late August o Novemnber). However, with propsr care, successful
seeding can be done anytime during the growing season.




Table 5

SUGGESTED SEEDING MIXTURES AND RATES BY LAND RESOURCE AREA (LRA)

#1 Tall Fescue

#2 Tall Fescie ™
White Dutch Clover”

#3 Tall Fescue
Sericea Lespadeza®

#4 Tall Fescue '
Crown Vetch”

#5 Tall Fescueg -
Red top
Bird's—foot Treicil*

#6 Creeping Red Fescue

Redtop
Bird's—foot Trefoil*

#7 Tall Oat Grass, unhulled

Sericeg Lespedeza®
Redtop

*Inoculate

80

25
3C

30
10

126, 128, 147

All LRA's

All LRA's

125, 128, 128, 147

Best suited on lime-
influenced soils.

127

Best suited o
elevations over 2,000
feet.

127
Suited to shady areas.

147

Suited to droughty
soils and erratic or
jow rainfall.

Fertitizer recommendation: 590 Ibs. 10-10-10/acre. Game food mixtures can be substituted for
Lespedeza or white duich clover,

For temporary seeding, 30 Ibs/acre of domestic ryegrass may be used.
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GUIDELINES FOR PESTICIDE USE AND APPLICATION
Only pesticides (herbicides, insecticides, rodenticides, etc.) currently registered and labeled by the

t).S. Depariment of Agriculture or the Environmental Protection Agency (EPA} for the specific use

proposed will be used an they will be applied in accordance with label directions or directions received
from EPA or Councit on Environmerttal Quality.

Application of pesticides may be done only by persons certified by the State of West Virginia.
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Exhibit 1
SUGGESTED STANDARD AND SPECIFICATIONS FOR WATERBARS
Definition

A combined shallew trench and pole reinforcement constructed across a road or trail.

Purpose. __ N

To intercept and divert side ditch and surface runoff prior to or following completicn of use ofa
rcad or trail to minimize ercsion and provide conditions suitable for natural or artificial revegetation.

Conditicns where Practice Applies

Cn any sloping road or trail where surface water runcff may cause erosion of the exposed trail.

Spegcifications . ’ —_—

1. Proper spacing between waterbars can be determined from the table.

2. Installaticn shouid be at an angie of 30 degrees downslope or mere to turn surface water
off the road or trail.

3. A shallow trench should be dug 3-4 inches below the surface of the road or trail and
extend beyond both sides.

4. A five to 2ight inch pele should be placed in the trench, pegged and filled with soil on the
downslcpe side.

5. The uphill end of the bar should extend beyond the side ditch line of the road to fuily
intercept any ditch fiows.

6. The outliow end of the bar should be fully open and extended far enough beyond the edge
of the road or traif to safely disperse runoff water onto disturbed forest floor.
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SUGGESTED SPACING TO USE BETWEEN WATERBARS

o GradeotRoad . ... . . _.-.. .....Distance Between Waterbars
2 - - T 250

direction
cf slope (10%)

A




THANK-YOU-MA’AM TYPE
(Water bar construction tfor skid roads)

8-12" : e
deep
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Exhibit 2

SUGGESTED STANDARD AND SPECIFICATIONS FOR CPEN-TOP BOX CULVERT

Definifion o I - e

A wooden culvert placed across truck haul roads o convey road surface runoff and side ditch
flows across road surface to downslope side.

Purpose

To coliect and direct road surface storm runoff and upslope side ditch flows across road without
eroding drainage system or road surfaces.

Tonditions Where Practice Applies I

This is a drainage structure for angeing operations and Is not permanent. it can be used for cross
drainage on truck haul roads on smaller operations as a substitute for pipe culverts, however, it silts in
readily and requires frequent maintenance. This practice should not be used for handling intermittent or
live streams or skid trail cross drainage.

Design Criteria } L Lo L

1. Box cuivert is to he installed flush with road surface and skewed at an angle not lass than
30 degrees downgrade.

2. Invert end will be at grade with side ditch and extend into toe of upslope cast.

3. Cutslope will extend beyond the road surface with adequate rip-rap or other material to

dissipate water velocity to assure no erosion of cast fill.

4, Spaci'ng will be determined by the foliowing formula:
Spacing = 4000 + 100" (Note: refer to
slope : spacing table)
5. Clean-out maintenance must be done to remove sediment, gravel and logging debris to

altow normal function of structure at ail fimes.




SPACING TABLE FOR OPEN-TQOP BOX CULVERT

Road Grade Spacing between culveris
{percent) {feel)
2 : ) . 300
4 200
8 165 )
g | 150
10 140
12 130
14 : 130
16 125
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OPEN-TOP BOX CULVERT

OPEN-TOP POLE CULVERT

'
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Exhibit 3
SUGGESTED STANDARD AND SPECIFICATIONS FOR PIPE CULVERT

Definition

Coarrugated metal pipe or other suitable material is placed under truck haul or major skid roads
to transmit side ditch storm runoff, seeps and small intermittent or live watercourse flows.

Burpose : -

To collect and transmit water flows from side ditches or seeps and intermittent or live streams
under haul and skid roads safely without eroding drainage systems or road surface.

Conditions Where Practice Applies

lts use is for any size operation where cross drainage of storm water or diversion of small
intermittent or five watercourses is needed for truck haul or major skid roads. In such cases, it is a
necessary drainage structure for temporary operations, but can be permanent.

Design_Criteria

Streams:
1. Pipe length should be long enough so both ends extend beyond side slope toes.
2. Fill material should be cne foot or more over the pipe and more than 1/2 the pipe diameter

between muliipie pipe instailations.

Cross Drainage:

1, Pipe length should be Ieng enough so both ends extend bevond side siope toes.

2. Pipe and siream gradients should be the same, with pipe alignment the same as stream
course or thread.

3. For use on disposing of collected surface water drainage, the culvert gradients should
match that of the contributing ditch.

4, instaliation should be skewed 30-45 degrees downgrade.

5. Erosion protection should be provided for oufilows of culverts to minimize erosion

downslcpe or downstream of the outfall. it may also be needed on the upstream end of
culverts on flowing streams. This protection can be in the form of rip-rap or plastic filier
cloth and rip-rap, large stone, etc.
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DRAINAGE TABLE
DIAMETER OF PIPE NEEDED

LIGHT SOILD MEDIUM SCILS HEAYY SOILS

Acres - _ L : -
Drained Flat Moderate. Steep Flat Moderate Steep Flat Moderate Steep

2 15 15 15 15 15 15 15 18 18
g 15 15 15 15 15 18 21 21 21
6 15 15 5 15 18 21 21 27 27
8 15 15 15 15 18 21 24 27 30
10 15 15 15 18 21 24 27~ 30 36
20 15 15 15 21 24 30 30 36 42
30 15 15 15 21 27 36 36 42 48
40 15 15 15 24 30 36 . 42 48 54
50 15 15 13 27 36 42 22 a8

80 15 15 18 27 36 42 42 54

70 i5 18 18 - 27 36 42 48 54

80 15 18 21 30 36 a2 42 54

90 15 18 21 30 36 48 48

100 15 18 21 30 36 48 48

150 18 21 24 36 42 48 48

200 21 21 27 36 42 54 54

250 21 21 27 36 48

300 21 27 30 42 54 ]

350 24 27 30 a2 54 ~

400 24 27 35 ig -
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Exhibit 4
SUGGESTED STANDARD AND SPECIFICATIONS FOR BROAD-BASED DRAINAGE DIP

Definition

A dip and reverse slope in 2 road surface with an outslope in the dip for naturai cross drainage.

Purpose ; . . e S -

To provide cross drainage on inslope truck roads to prevent buildup of excessive surface runotf
and subsequent erosion.

Conditions Where Practice Applies

Broad-based dips can be used on truck haul and heavily used skid roads having a gradient of
10% or less. They are not to be used for cross draining intermitient or live streams. This practice may
be substituted for other surface water cross drain practices (pipe or box culvert).

Design Criteria . L . o -

1. Instaliation takes place following basic roadbed construction.
2. . A 20 fool, 3% reverse grade is constructed into the existing roadbed by cutting from
upgrade of the dip location and using cut mat material for the reverse grade.
3. Spacing of broad-based dips will be determined by the following formula:
Spacing = 400" + 100 (Note: Refer to
{in feet) Slope % spacing table.}
4, Cross drain outslope will be 2-3% maximum.
5. An energy dissipator and, in some cases, a level spreader should be installed at the outfall

of the dip to dissipaie water velogily, assuring no erosion of cast fill.

6. The dip and reverse grade section may require bedding with three-inch crushed stone in
some soils to avoid rutting of the road surface.
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SPACING TABLE FOR BROAD-BASED DIPS

Road Grade Spacing between Dips

{percent} __{feet)
2 300
3 235
4 200
5 180
6 185
7 155
8 150
8 145
10 140
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BROAD-BASED DRAINAGE DIP

original ground

10% siope
) - %
begin cut
cut 18" I
fili 18" M= = S5
end fill -uusnllllllllllllll“““
20" :A: 140/0 Siope

3" crushed stone

14% slope 7 * //m / //

x original ground

\

N 2% outslope
V" /foot \

Cross section ‘A’
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GUIDELINES FOR FILTER STRIP AND SHADE STRiP ZONES

Definitions

Filter Strip — A praotective strip of undisturbed forest soil between areas disturbed to mineral soll
and a watercourse.

Shade Strip — A no-cut or light-cut area that preserves adequate shading of streams.

Purpose

Filter Strip — Provides a relatively undisturbed zone tc trap and filter cut suspended sediments
before these particulate reach the stream.

Shade Strip - Maintain satisfactory stream water temperatures.

Conditions Where Practice Applies

Fitet strip areas should be maintained between all streams, watercourses, truck haul reads, major
skid trails and/or other areas where soil has been exposed and surface runoff will carry sediment loads.
Filter strips should begin at and continue downstream frem the point where the stream drains an area for
approximately 100 acres or more. Use of filter strips for stream draining smalier areas is beneficial and
is encouraged. Filter strips should be required arcund lakes or ponds an acre or larger in size, perennial
flowing natural springs and all springs and reservoirs serving a domestic water suppiy.

Shade strip areas should be mainiained along all permanent streams.

Design and Management Criteria

1. The minimum filter strip width or distarce between road or trai! (exposed mineral soil} and
awatercourse should be 25 feet {50 feet in municipal watersheds or other sensitive areas).

2, Where sloping land is encountered between road or trait and a watercourse, use the filter
strip conversion table to determine filter sirip width,

3. . The filter strip shouid be protected to prevent exposure of mineral soil and subsequent
erosion. Equipment cperation in this area should be limited. If mineral soil is exposed,
it shoutd be stabilized by seeding and/or mulching as soon a growing conditions parmit.

-3 Truck and skid reads should not be parmitted within the filter strip except when entering
and leaving siream cressings.

5. No leg varding areas should bg permitted within the filter strip.

6. Energy absorbers should be installed at culvert outlets or discharge points into or within
the fiiter strip.

7. Drainage structure such as ditches, culverts, waterbars and broad~based dips should be
used to truck and skid roads within the filter strip to intercept and properly discharge
runoff.

8. To minimize erosion sources, cut and fill slopes within the filter strip should be held to

minimum heights in accordance with safety and cther design criteria.

8. Shade strip areas should be maintained along permanent watercourses or stréeams. This
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will involved no—cut butfers or light selection cut areas so as to maintain adequate stream
shade.

FILTER STRIP CONVERSION TABLE
tor

DETERMINING WIDTH OF FILTER STRIPS BETWEEN EXPOSED
MINERAL SOl AREAS AND WATERCOURSES

Filter Strip Width Feet (Width)

Average Percent Slope  Common Municipal Watersheds
Between Logging Trout Streams and Other
Land and Walercourse _Areas ; Sensitive Areas
0 {level) 25 50
10 45 90
20 65 130
30 as 170
40 105 210
50 125 250
80 145 280
70 185 330
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FOREST FIRES

General

Experience has shown that the potential nongoint source pellution from legging is newhere near as
bad as the sedimentaticn created by forest fires, especially in the 10 county "hot"” spot of Scouthern West
Virginia (see map 1 of Appendix). Forest fire erosion data, which was recently collecied from a single
1,210 acre forest fire that burned in the fall of 1887, reveals soil ercsicn problems were created that, if
expanded to include all of the fire burned acreage recorded during the fall of 1987, would take the logging

industry many years to equal.

The 1887 {ali fire season was one of the worst on record with over 400,000 acres of forest land being
burned in West Virginia. {This is more than triple the number of annually harvested acres.) Ninety—seven
percent of ihe acreage that burned during this period did s¢ in 10 scuthern counties with over 50% of the
entire surface area of ocne couniy (Mingo) being burned over by forest fires (see graph 1 & 2 of Appendix).
Eighty-nine percent of this acreage burned during an 11-day pericd when severe burning conditions
resulted in "high intensity” fires that actualily consumed the entire duff layer of the forest floor —— burning
to the mineral soil. More than 80% of these fires were caused by arsonists,

Unftil recenily, the more obvious destructive results of forest fire, i.e timber productivity loss, wildlife
habitat destruction, reduction of agsthetic appeal of the woodlands and, the overall increased susceptibility
of damaged irees to insecis and disease, efc, were the only censiderations; probably because the control
of fires has been accepted as being imperfect. Some officials, for various reasons, parficularly in federal
agencies have continued o accept that certain fires can be beneficial to the forest. Therefore, forestry
versonnal were asked to be very thorough in their evaluation of forest fires as a cause of erosion.

As a result, Foresiry Division personnel working on an unrelated watershed Forest Management Plan
began coilecting statistical information on erosion caused by fire. Although water quality degradation has
always been accepled as one of the destructive effects of forest fires, the extent of that destruction was
quite apparent in this insiance. |t was also apparent that the major soil erosion and sediment causing
problem within the entire watershed was probably the forest fires.

~ Soil scientists from the USDA Forest Service were asked to collect soil erosion data using the Universal
Soil Loss Equations for forest l[and. This request was made so as to remove any bias. The results of the
study revealed that as much as 34.8 tons of soil par acre for the first year were ercding from the burnad
forest land as a result of just that fire in a previously unburned area. As much as 40% of the mineral soil
was expesad due to destruction of the forest humus or duff. It was discovered that the average overall
soil erosion for burned areas on a 42% slope (average for Scuthern West Virginia) and having only 30%
mineral soil exposed was 23 tons/acre/for the first year. According to the USDA Forest Service,
approximately 10 percent of all erosion resuits in stream sedimentation. Therefore, we can expect that a
minimum of 400,000 tons of actual stream sedimeniation occurred during the six month pericd
immedgiately following the 1987 fall wildfire season. Ninety-five percent of this saedimentation will have
accurred in watersheds in 10 Southern West Virginia counties where extensive burns occur each year.
The USDA Soil Conservation Service toleratle soil loss, which is defined as that which sustains soil
productivity economically and indefinitely, is from one ic five tons per acre. With this as a guide, this land
is ruined for decades and the streams are well on their way to a similar fate. '

Additional observations made by Division of Ferestry personnel, taken after the initial data collection
by the Forest Service, revealed that, in many areas, the entire "A” herizon (an area of decomposed and
leached arganic material just above mineral soil) of the forest floor was destroyed. The erosion on these
areas is expected to exceed 200 tons per acre this year. Erosion contrei plots are being established on
selected repeat and severe burn areas to, in fact, moniior overall erosion rates. Monitoring thus far shows
that these figures can be expanded significantly when reburned areas are considered. The significance
of repeat burning is in the accumuiative effect of reducing humus aleng with overall tree stocking in both
the understory and overstory trees. When forest canopy is reduced, future humus accumulation is also
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reduced. Sartz and Huttinger, for instance, showed that humus under well stocked {(70-100% canopy
cover) stands was about .5 inches deeper than in fair stocked stands (40-70% canopy cover) {33).

Duff or forest humus stores and transmits moisture and shields the soil against the soil-ercding forces
of rainfall, This humus layer actually forms an obstruction to surface runoff, increasing the frictional
resistance 1o overland water flow,

According to research conducted by Loudermilk in the 1830's (31) surface runofif from a burned forest
floer in clay loam soils can be 18-1/2 times greater than in unburned areas and infiltration capacity is
reduced 40% when this humus layer is removed (32). Thase rates are totally applicable where intense
ground fires destroy the forest fioor and thus are applicable in a high percentage of West Virginia fires.

The initial findings thus far substantiate Mobley and Kerr's earlier work (34} which showed that forest
fires can impair the ability of watersheds to absorb rainfall and hold back runoff when it consumes all of
the ground fitier. They say, "When bare soil is exposed on slopes, the additional surface runoff will carry
suspended soil particles and other material into adjacent streams with a corresponding reduction of water
quality.” They also say, "Wildfire is responsible for a vast amount of flood damage and siltation of
reservoirs.  After a fire has exposed the soil, woed ashes and silt washed into streams can kill large
numbers of fish and ruin a good fishing stream.” (34)

Consequently, both the Waest Virginia Division of Forestry and the Division of Natural Resources Water
Resources Section personnel are convinged that one of the most destructive forces causing nonpoint
source pollution to major watersheds in Scuthern West Virginia is forest fire and the tendency fer forest
tires to occur repeatedly in certain areas. These 10 counties approximate one-third of the total acreage
in the State.

Causes o o .

Over 75% of the fires that occurred during the fall of 1987, and as high as 80% during an 11-day
period of severe burning conditions, were due to arsenists. Carelessness in burning debris was the second
major cause of forest fire. Arson and debris burning have traditionally been the cause of two-thirds of the
forest fires in West Virginia and more than 80% of the acreage burned (35},

Shortly after the 1987 fall {ire season ended, the Wast Virginia Division of Foresiry's Forest Protection

Advisory Committee met, This commitiee developed a tactical plan (36) to solve the forest fire problem,
especially in Scuthern West Virginia by concentrating on solutions for arson.

Activities and Milestones i

1. These provisions have been implemented.

A, Increased number of trained fire crews — Pocahontas Land Co/WV Division of
Forestry joint eifort in Wyoming, McDowell and Mingo.

B. Increased wages paid for registered fire crew members and revamped entire fire
warden system.

C. Changed the misdemeancr penaity for arson found in Chapter 61 of the State
Code s0 that arson cases involving forest fires will be prosecuted similar {0 those
prosecuted under the Foresiry statute (Chapter 19).

D. Reguested Division of Natural Resources to give forest fire law enforcement, fire
investigation and the apprehension of arsonists a top priority during fire seasons.
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M.

{Implamenied February 1988 and increased prosecutions and investigations
already resuiting}

Printed National Wildiire Coordinators Group "Wildfire Cause Determination
Handbook' and distributed to all Forestry personnel and Conservation Officers.

increased public awareness of the $1,000 West Virginia Forestry Association
reward for information leading o an arrest and conviction for woods arson. New
posters describing the recently increased arson reward have been produced and
distributed.

Increased fire prevention announcements in newspapers, radio and television. All
personne! are increasing prevention contacts.

Urged companies to extinguish or safety strip around underground mine fires on
their properties. .

Distributed 12,000 brochures "Protect Your Forest Home From Wildfire.”
Prepared fire plans for woedland home subdivisions.

Devaloped specific criteria to trigger initiation of ban on open burning during dry
periods and times of high fire ccourrenca.

Developed sgecific criteria to trigger woods ciosure during periods of extremne
dryness and fire occurrence.

Participated in the Mid Atlantic and ihe Northeastern Interstate Forest Fire
Protection Compacts Training Procgrams.

These provisions are under consideration or in the process of being implemented.

A.

B,

Add seven full-time Division of Forestry personnel and twenty patrolmen.

Add three conservation officers for investigation and enforcement in "hot"
counties.

Purchase portable radios and blowers to replenish fire caches depleted in past fire
$2asons.,

Replace outdated mobile radios with programmabig radios.

Conduct fire investigation training for law enforcement, fire control and forest
industry personnel.

Seek legislation to give cfiicers the authority to declare any property constituting
a forest fire menace a public nuisance and to order its abatement.

Develop annual 4—cclor process fire prevention posters featuring a West Virginia
celebrity and Smokey with an arsen prevention theme. (Two posters featuring
Astronaut Jon McBride and West Virginia University 19388 football team have
already been completed). Black and White posters will be distribuied to all fourth
grade students in the State.

Establish awards for Conservation Officers with signiticant arrests for forest fire
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viclations.

L. Request raising the penally for arson to a 1,000 —$5,000 fine and increasing the
jail term to & — 10 years.

The Division of Natural Resources Water Resources Section will develop grant requests for funds to
be provided to the West Virginia Division of Foresiry. {Refer to fiscal note) These tunds will be used to

supplement state legislative funding.

As listed in the appendix, {Appendix 10) 24 watersheds within the 10 "hot” counties have been
identified as those most significantly impacted by severe repeat burns according to the West Virginia
Division of Forestry forest fire records. Within these watersheds, 26 streams are listed as priority problem
areas that will be targeted initially for overall fire reduction activitiss. '

The major program milestone will be to effectively stop arson related fires within three years from
implementation of the above tactical plan. Once this milestone has been achieved, watar quality
degradation by forest fire to the listed watersheds will have been reduced by at least 75%.
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Publish Fire damage
Technical Report
(Distribute ==--)

Develop Fire damages
Slide - Tape Program
(Distribute ---}

Fire Preventiocon
Investigation. Education
Program

Concentrated Prevention
& Investigation
Program

Produce “10"
Preventicn Training
Leaflats
(Distribute -=--)

Establish Fire
Ercosieon Plets

Meniter Plets

Publish Paper on
Fire Erosien and
Damage Control
Demonstration

Final Report

Fire Investigative
Training for Perscnnel
and Individual Cwners

Emergency Suppression
Training in Hot
Counties & Crews
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FOREST FIRE MILESTONES
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SAWMILL BY-PRODUCTS

BMPs for Unireated Sawdust and Bark

1. Small Volume Storage and Disposal Practices for Portable Sawmill Operations.

Portable sawmill is defined as any mill that prodﬁces less than 1 million board ieet per year or no
more than 2,500 cubic yards of by-product per year.

These BMPs are intended as guides for untreated wood by-product storage and disposal sites
created after June 1, 1988, or for preexisting sites that may be approved for such usage by personnet of
the Water Resources Section of the Division of Natural Resources and the West Virginia Division of

Forestry.
Al Type of Material.

a. These BMPs are to be used only for wood by—-products from sawmilling or other
wood manufacturing operations that use unireated wood.

b. Waste, inciuding household trash, old or used eguipment paris, etc., is to be
excluded from the pite.

B. Location of Storage/Disposal Sites.

a. Sites shall not be located in a wetlands area, or any other area where the wood
dust or bark is likely to come in direct contact with water, Any area that contains
plants that are generally considerad o be wetland species shall be considered a
wetland.

b. Sites shall no! be iocated on known springs.

c. Sites shall not be located in Karst areas, such as, but not limited to, the areas
underlain by limestone which approaches the surface, sink holes, or solution
channels. '

d. Sites shali not be located within 50 feet of a stream bank or within 200 feet of a
domestic water well.

e. Security measures snall be in place to assure no unauihorized access to the
storage/disposal site.

C. Diversion of surface water away from or around storage/disposal sites.

a. Diversion ditches or dikes shall be used to divert water away from the
storage/disposal site.

b. If the site is located near a stream, diversion structures shall be capable of
diverting a once-in-ten—years 24 hour frequency storm.

C. Provisions for a temporary cover shall be made for the storage/disposal site when
the facility is not operating.

D. Sites.
a. Sites that are no longer in use and which are scheduled for abandonment shall
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be covered with a minimum of two feet of soil and seeded. The top of the pile
shall have a slope of at least one percent with the side slopes being at least 3:1.

2. Large Volumes Short Term (lLess than 1 year) Storage Practices for Permanent Sawmill

Operations.

A permanent sawmill is defined as one cutting more than 1 million board leet annually or
generating more than 2,500 cubic yards of by-products.

These BMPs are intended as guides for unireated wood by-product storage sites created after
June 1, 1988 or for preexisting sites that may be approved for such usage by personnel of the Division
of Natural Resources Water Resources Section and the West Virginia Division of Forestry.

A. Type of Material.

a. These BMPs are to be used only for by-products from sawmilling or other wood
manufacturing operations that use untreated wood.

b. Waste, including household trash, old or used equipment parts, etc., is o be
excluded form the pile.

B. Location of Storage Sites.

a. Shall not be located in a wetlands area, or any other area where the wood or bark
is likely to come in direct contact with water. Any area that contains plants that
are generally considered to be wetland species shali be considered a wetland.

b. Shall not be located on known springs.

c. Shali not be losated in karst areas, such as, but not {imited to, the areas underlain

: by limestone which approaches the surface, sink holes, or solution channels,

d. Shall not be located with 50 feet of a stream bank or within 200 feet of a domestic
water well.

e. Security measures shall be in place to assure no unauthorized access fo the
storage site,

C. Diversion of Surface Water Away from or Around Storage Sites.

a. Diversion ditches or dikes shall be used to divert water away from wood by-
product storage piles.

b, If the site is located near a stream, diversion structures shall be capable of
diverting a once-in-ten-years 24 hour {requency storm.

c. Provisions for a temporary cover shall be made for the storage site when the
facility is not operating.

D.  Removal of Stored By-products.
a. These sites are not permanent storage sites.  All by—-products must be removed

and the site reclaimed no longer than one {1) year after the end of sawing
operations.
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b. No more than one (1) years praduction of by-product may be stored at any given
time.
3. Large Volume, Long Term (Greater than 1 year) Storage Practices for Permanent Sawmill
Cperations.

A permanent sawmill is defined as one culling more than one (1) million board feet annually at
a site or generating more than 2,500 cubic yards of by-preducts generated.

These BMPs are intended as guides for unireated wood by-product' Storage sites created after
June 1, 1988, or for preexiting sites that may be approved for such usage by personnegl of the Division of
Natural Resources Water Resources Section and the West Virginia Division of Forestry.

A, Type of Material.

a.
wood manufacturing operations that use untreated wood.

b. Waste, including household trash, oid or used equipment parts, eic., is to be
excluded from the pile.

8. Location of Sterage Sites.

a. Shall not be located in a wetlands area, or any other area where the wood or bark
is likely to come in direct contact with water. Any area that contains planis that
are generally considered to be wetland species shall be considered a wetland.

b. Shall not be jocated on known springs.

c. Shall not be located in karst areas, such as, but not limited to, the areas underlain
by limestone which appreaches the surface, sink hales, or solution channeis.

d. Shall not be located within 50 feet of a stream bank or within 200 feet of a
domestic water well. . ‘

e. Security measures shall be in place to assure no unauthorized access to the
storage site.

c. Diversion of Surface Water Away from or Around Storage Sites.

a. Diversion ditches or dikes shall be used to divert water away from wood by—
product storage piles.

k. it the site is located near a stream, diversien structures shall be capable of
diverting a once-in—ten-years 24 hour frequency storm.

c. Liners shall be placed between the wood by-product and the ground water or bed
rock and covers shall be required for all long term sicrage sites.

D. Leachate.

a. Leachate generated from these sites is to be collected and handled in an
environmentally sound manner,

b. Leachate disposal on site will require a National Pollutant Discharge Elimination

These BMPs are to be used only for wood by-products from sawmilling or other
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Systemn (NPDES) permit.

E. Removal of Stored By—Products.

a. These siles are not permanant siorage sites.  All by—-products must be removed
and the site reclaimed one (1} year after the end of sawing operations.

b. No more than three (3} years of toial production of sawmill by-products may be
stored at any ons time.

42




Activities and Milestones

BMPs have just recently been developed regarding sawmili by—product storage. Implementation
milestones as well as activities and guidelines are being drafted. interagency cooperative agreements are
being initiated as well as agency fraining and implementation guidelines. These materials wili be
appended to this plan upen completion.




Wood By—Product Storage Program

Wood by-product storage areas have been predicted o cause ground and surface water pollution.
In an effort to prevent possible pollution from these materials, the Division of Natural Resources Water
Resources Section, in cooperation with the West Virginia Division of Forestry, has developed Best
Management Practices (BMPs) for the storage of untreated sawdust and bark.

The submission of a site application form acknowledging the use of BMPs in wood by-product
storage areas is required.

These BMPs do not apply to existing storage areas if water quality related problems were
suspected nor do they apply to permanent disposal sites which are required o have permits under Chapter
20, Articles 5A-5 and 5F-5 of the West Virginia Code.

The West Virginia Division of Forestry will notify the industry of needs and provide technical
assistance and some measure of control through a site application form in much the same manner as the
current registration process for harvesting.

involvement of the Water Resources Section, as the reguiatory agent, will be minimal uniass lack
ot compliance ¢an be shown to cause water quality problems.

Three different approaches (disposal, short term and long term storage) are presented for "sawmill
by-product” management. Disposal practices are meant to be used where "small volumes” are generated
and it is uniikely that a market will exist for the material because of volume, distance to market,
inaccessibility of site, etc. These are defined as the volumes that are generally associated with "portable”
mill operations. The Water Rasources Section believes that "smail volumes” of sawmill by-products in
isolated areas are unlikely to present a serious threat 1o ground and surface waters if handled in
accordance with the "BMPs for small volume generators.” These operations may temporarily store or
permanently dispose of the materials on site, using the appropriate BMPs.

Large volume generators are predicted to have the potential to cause problems because of the
increased volume of material stored on a particular site. For this reason, no BMP provisions are made
for on-site disposal of large volumes of sawmill by~products. Such operations will require a permit from
the Industrial Waste Unit of the Water Resources Section of the Division of Natural Resources. Short term
storage and long term storage, however, can be addressed with BMPs. The major difference between the
two will be the requirement for a liner and a cover of some sort for the long term, large volumse storage.
Any leachate must be adequately handled. This type of operation may require an National Pollutant
Discharge Elimination system (NPDES) permit, but this determination will be made on a case by case
basis. B, :




SOURCES OF STATE, FEDERAL AND OTHER ASSISTANCE AND FUNDING

The following is & summary of programs relating to nonpoint scurce responsibilities in that they
address nonpoint source pollution through activities such as assessment, demonstration, education,
financial assistance, monitoring, research, regulation and/or assistance.

State Programs

West Virginiz Division of Forestry - the West Virginia Division of Forestry administers several state
and federally funded programs that relate to the Water Quality Program. They are: Rural Forestry
Assistance; Flood Prevention {PL-534}; Cooperative Watershed Programs (PL-566); Urban Forestry
Program; Forestry Incentive Program; Agricultural Conservation Program, including a special (SP43)
woodland roads practice, Focus Funding Grants Program, and Rural Community Fire Protection. This
agency serves -as the lead agency in administering the Forest Water Quality Program. )

The approximate annual West Virginia Division of Forestry expenditure for the West Virginia Forest
Water Quality Program exceeds $125,000.

A new cost-share practice administered through the USDA Agriculiural Stabilization Conservation
Service has proven extremely bengficial to the harvesting and forest roads portion of the Water Quality
Program. This practice referred to as the forest roads practice (SP43) resulted in the expenditure of
$58,000 for preplanned forest access and harvest roads this past year. Plans are to expand funding for
this practice to $180,000 by 1980 and it should continue at this level for each of the succeeding program

years.

West Virginia Department of Agriculture - Relative to pesticide use, the West Virginia Pesticide
Use and Application Program regulates the sale and use of pesticides including forestry uses. The
program operates under the authority of the Pesticide Act of 1961 and the Pesticide Use and Application
Act of 1975. The program is administered by the West Virginia Department of Agriculiure under a
cooperative agreement with the US EFA. A comprehensive plan for applicator certification and inspection
enforcement exists. The certification program is administered in cooperation with the West Virginia
University Extension Service. : '

Floed Prevention and Small Watershed Program - The Flood Prevention and Small Watershed
Programs cperate under the authority of Public Law 83-566 and 534. The cbjective of the programs is
to ensure the evaluation and consideration of all forests from a multiple-use standpoint o solve resource,
environmental and socioeconomic probiems in watersheds.

Policies are established to develep and implement watershed work plans that include those forest
watershed management and forestry land treatment activities that coniribute toward solving watershed
proplems such as erosion, flocd water, and sediment, along with improving land use.

The USDA Soil Conservation Service administers the overall program with the USDA Forest
Service providing ptanning for the forestry aspects.

Presently, two watersheds and one major flood prevention program are funded in West Virginia.
Federal funds total $76,000 with West Virginia matching the funds at a 20% rate. The active watersheds
are Howards Creek and Upper Mud River. The Ficed Prevention Program is on the Potomac and is
funded at $43,000 annually.

The Cranperry Whitestick Watershed was recently completed and will receive a field review in the
near future. Funding has ended for this watershed.

Watershed proposals exist for the North River and the North Fork ot the Hughes River and data
is presently being collected for planning purposes on Reedy Creek and the Upper Little Kanawha.
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Budgsting proposals of $35,000 have besn submitted for the Lower Mud River for the 1880 fiscal
year and three years thereatter.

West Virginia Division_of Natural Resources (WVDNR) - Responsibility of the West Virginia
Division of Natural Resources entails the wise use of our renewable natural resources, including game and
fish, along with enforcement of conservation laws and informing and educating the public about the goals.
It alsc includes natural resources related planning and research and water poliution control and abatement.
The Water Resources Section is the head enforcement agency addressing overall water quality needs.
These include the Permits, Solid Waste and Hazardous Waste/Ground Water, Monitoring and Planning,
Construction Grants and Fields Operations,

West Virginia Forestry Association - This association comprises a membership of over 500
individuals, forest landowners, businesses, forest industries, companies and state and federal agency
people generally representing the forestry community. This association encourages and promotes better
forest land management, improved fire protection and suppression, frue conservation, and utilization of
Waest Virginia's woodland resourcas. Additionally, it has developed an educational program that arouses
public support and awareness of a unified conservation pregram including the multiple use of forests,
development of natural rescurces, application of sound land management, the development of our
increasing wildlife and recreational values; and encourages the wise and economical use of the overall
or total resource. . .

It has provided funding that relates to the Forest Water Quality Program for educational materials,
workshops, and training. Through cooperative agreements, it also assists the Division of Forestry and
Water Resources Section in conducting the Forest Water Quality Program.

State Tree Farm Prograrn — The American Tree Farm System is conducted on the state leve! by
state Tree Farm commitiees. 1t is a program of the American Forest Foundation, administered by the
American Forest Council in Washington, D.C. Funding for the pregram comes {rom private donations and
contributions from the forest products industry.

The current West Virginia Tree Farm program has over 750 members who manage over 1.7
million acres of West Virginia woodlands. The Tree Farm Committee provides funds for education
materials and workshops. It has more recently provided funds through a productivity grant frem the
American Forest Council to support Forestry education. The state Tree Farm program is sponsored by
the Wast Virginia Forestry Association.

West Virginia Cooperative Extension Service (WVCES) - The West Virginia Cooperative Extension
Senvice (WVCES) facilitates the implemantation of recommended agricuitural and forestry practices that
are derived from West Virginia Universily and other institutional research centers. This technology transter
is achieved through education and demonstration programs conducted at the local level. A varietly of
subjects related to nonpoint source pollution are offered including forest water quality educational activities
along with pesticide applicator training and pesticide impact assessment conducted to monitor and
evaluate the use of pesticides in West Virginia.

The exitension forester and county agents provide leadership in establishing forestry
demonstrations for the information and guidance of farmers, 4-H clubs, communities and other
organizations. The Cooperative Exiension Service is very heipful and instrumental in getting forestry
~ projects underway. 1t aiso conducts tours of properties where soil, forest and game conservation measures
are well established and which serve as excellent demonstrations. The Division of Forestry encourages

and assists the extension forester and county agents in these activities.

West Virginia University - The West Virginia Universify is involved in research and teaching
activities which pertain to nonpoint scurce poliution. The College of Agriculture and Forestry supports
research and teaching related to nonpoint source pollution in several of its departments, The Division of
Forestry has many research projects in progress relating o potential soil erosion from silviculture. The

West Virginia University, Division of Forestry conducts research under the auspices of the West Virginia
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Agricultural and Foresiry Experiment Station at WVU. The Division alsc has a Cooperative Fish & Wildiife
Research Unit that services WVDNR and other agencies in research projects including water quality.

Soil Censervation Districts (SCD) - West Virginia SCDs operate at the multi-county level, with the
exception of the Capito! SCD of Kanawha County. Working through the Forestry Division, they assist with
Foresfry programs designed to reduce soil erosion and to control sediment. Conservation education and
information activities aiso are a part of the SCD's. SCD personnel work through the Forestry Division with
landowners in developing conservation plans tailored to the individual's forest needs. A supplemental
memorandum of understanding between the Scil Conservation Districts and the Division of Forestry '
stipulates that the Division of Forestry can provide each district with technical services to fulfill its

objectives and programs.

Planning and Development Councils - Regiona! Planning and Development Councils operate at
a multi-county level, which are cooperative associations of counties and cities. The council ot elected
officials, through its protessional staff, identifies and helps soive problems in the area through pianning,
coordination and seek funding sources for community projects.

Federa)l Programs

Agricultural Stabilization ang Conservation Service (ASCS} - The ASCS provides cost-share
assistance to agricultural and forest producers to install conservation practices through the Agricuitural
Conservation Program and the Forestry Incentive Program. The ASCS county committees, consisting of
ihree elected farmers, set project priotities, review assistance applications and determine eligibility of
individua! land conservation practices for federal cost-sharing funds. ACP and FIP funds are allocated
to all counties on an annual basis. Additional funds are available to counties with spacial projects such
as the ongoing $P43 forest roads practice.

Several provisions of the Food Security Act of 1985 suppons nonpoint source programs and
regulations in which ASCS has a major administrative rcle. The principal program which can affect
ncnpoint source pollution under the Act is the Conservation Reserve Program, which provides assistance
to farmers in retiring highly ercdible cropland frem production. As ASCS administers CRP, farmers agree
to take their highly ercdible fields out of crop production for ten vears in order to participate in the
program. In return, they receive annual rental payments from the federal government.

Farmers Home Administration (FmHA] - The FmHA administers several financial aid programs
which can assist forest landowners and communities in implementing nonpoint source pollution abatement
projects in rural areas and towns. FmMA provides financial assistance to individuals for housing and
farm-foresiry assistance. Funds can be utilized for pellution abatement practices and farm-—forestry

conservation implementation,

Soil Conservation Service (SCS) - The mission of the SCS includes soil and water conservation,
natural resource surveys and community resource protection and development. SCS staff lecated in each
of West Virginia's counties provide technical assistance to individuals, organizations and communities.
Resource Censervation and Development (RC&D) Programs are administered by SC8 in several muitiple
county areas in West Virginia. The purpose of these RC&D's is to enhance the quality of the environment
and improve the economy of the area threugh the conservation and development of the area resources.

The SCS conducts a River Basin program. The SCS8 alse conducts the Rural Abandored Mined Land
Program which provides assistance for reclaiming land disturbed by past coal mining. All Forestry related
activities are coordinated through interagency cooperative agreements with the Wast Virginia Division of
Forestry. Farm plans prepared by the technicians of the Soil Censervation Service for cooperators are
regarded as basic and essential for the State Division of Foresiry's Forest Management Program. Many
of the plans designate steep, eroded areas to be planted, areas that will restock naturaliy with trees when
protected against grazing, and arsas where cover and food will be provided for wildlife, Many farmers
desirous of managing areas suitable for icrestry and game management are referred by the Soil
Conservation Service to the Division of Forestry and whenever called upon, a service iorester assists the

47




SCS work unit leader to develop the forestry phase of the farm plan.

United States Department of Agriculture Forest Service — The state and private forestry unit assists
the West Virginia Division of Forestry by partially financing and enhancing iis ability to provide farestry

service to the public.

The Division of Forestry cooperates with the United States Forest Service under the provisions of
the Cooperative Forest Management Act in its program aimed at aiding landowners with their forestry
problems and wood operators with solutions to their wood utilization problems, and under the provisions
of the Clark-McNary Act in the distribution of forest planting stock.

U.8. Forest Service policies concerning the cooperative woodland management program and the
cocperative production and distribution of forest tree planting stock are set forth fully in the Forest Service's
"Cooperative Forest Management Manual." The administrative procedures for the Cooperative Forest
Management Act of 1950 are also covered by another U.S. Forest Service manual issued on January 1,
1951. The Division of Forestry is in complete accord with these policies and procedures and administers
said programs in strict conformity with the mentioned statements.




PROPOSED BUDGETS

The West Virginia Division of Forestry fooks upen the silviculture (NF8) Water Quality Program
as part of its regular duty as financed from the State of West Virginia general fund. In this regard, the
Division plans to discharge its responsibilities in a thoroughiy professional and totally accountable way as
its mandated contribution towards insuring that forestry and a quality envirenment, the twin bases of West
Virginia's future economy, are assured for future generations. The West Virginia forest industry has
committed to the plan as a part of doing business in the state and cooparating iully through the West
Virginia Ferestry Association. .

in certain particulars, however, a much better job could be assured if the following funds were to
be made available either directly to the West Virginia Division of Forestry or as pass~through grants to
the Division from the Water Resources Section of the Divisio of Naturat Resources. These will equal no
more than about 25 percent of program costs.

U.S._Fiscal Year 1$89-90

1. Publication of Quadrennial Silviculture Water Quality Plan 1988-1993. 500 copies @$4.00/copy
= $2,000

2. 10 training leaflets. (2,000 copies each) @.10/copy = $2,000

3. Video camera and asscciated equipment and supplies for training loggers and landowners in the

proper use of BMPs = §3,000

4. Coordinator for Information-Education activities with civic cfubs, churches and youth
organizations. 1 persen = $18,000

5. Training/retraining of ali Forestry field personnel in water sampling techniques:
Forestry — 60 days @$100/day = $6,000
Water — 5 days @8100/day = $500

6. Fublication of technical paper on 1§87 fall forest fire season 5,000 copies @$1.00/copy = $5,000
7. Rental of three conservation officers to work fire prevention and investigation in 10 county, 3-year
demonstration to stop fires and consequently erosion: Salaries $25,000 :
Expenses § 7.C00

$32,000 x 3 = $98,000
8. Final preparation of slide-tape show on fire damages = $6,000
Total 1889-80 Fisgal Year Request = $138,500

U.S. Fiscal Year 1890-1981 -

1. Publication of biennial assessment of BMP impiementation effectiveness {compliance report) 500
copies @%3.00/copy = 51,500

2. Continuation of 10 county, 3—year forest fire prevention and investigation program to stop fires and
consaguently erosion = $88,000

3. Information-Education coordinator = $18,000

4. Training supplies for workshops = $2,500

Total 1880-1991 Fiscal Year Request = $118,000
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U.S. Fiscal Year 1691-1892 . o .

1. Publication costs for 2,000 copies each of 10 training leaflets. @%.12/copy = $2,400

2. Video camera supplies = $500

3. Information-Education coordinator = $18,000

4, Continuation of 10 county, 3-year forest fire prevention and investigation program = $95,000
5. Training supplies for workshops = $600

Total 1991-1992 Fiscal Year Request = $117,500

U.S. Fiscal Year 1992-19883 T ) . -

1. Publication of technical paper on 10-county forest fire and erosion control demonstration. 1,000
copies @$5.00/copy = $5,000
2. Publication of quadrennial silviculture water quality plan for 1992-1896. 500 copies @%$5.00/copy
T =52500
3. Publication of biennial assessment of the eftectiveness of BMP implementation (compliance report).

500 copies @$3.00/copy - $1,500
4, Information-Education coordinator = $18,000
5. Training/retraining forestry personnel in water sampling techniques.

Forestry ~ 40 days @%110/day = $4,400
Water (instructor) 4 days @%110/day = $440
Total 1992~1993 Fiscal Year Requeast = $31,880
Total Request by West Virginia Division of Forestry for Grants 1989-1983 = $405,8380

Sources of Funding - ——— - -

West Virginia Division of Forestry — general revenue as provided by legisiative action.

West Virginia Department of Agriculiure — general and special revenue as provided by legisiative
action.

West Virginia Forestry Association — provided by the Board of Directors.
State Tree Farm Committee — provided through special productivity grants through the American Forest
Council. .

USDA Agricultural Stabilization Conservation Service — funding requests for special woodiand
roads practice (SP43). Projected needs at $190,000/year over the next four years.

USDA Seil Conservation Service — funds primarily through public law 83-566 and 83-534 for
watershed and flood control planning and technical assistance. Also resource conservation and
development funds through the six RC&D areas for planning and teghnical assistance.

USDA Forest Service — funds provided through rural forestry assistance, utilization and marketing,
urban forestry, focus funding and rural community fire protection.

West Virginia University Extension Service - provide funding for educational materials and
promotion of the various related programs.
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La

Specific reference to the powers and duties of the Chief of the Water Resources Section of the
Division of Natural Resources and of the Water Rescurces Board may be found in the State Water
Pollution Centrai Act, Chapter 20, Article 5A of the West Virginia Code. Section 3 of this Article gives the
CHief "general supervision over the administration and enforcement of the provisions of this article, and
alt rules, regulations, permits and orders issued pursuant tot he provisions of this article.” both Sections
3 and 3z give the Water Resources Board the power and duty to “promulgate ruies and regulations setting
standards of water quality.” Civil and criminal penalties may be found in Chapter 20, Articie 5A, Sections

17 and 18.

Regulations

Of the rules and reguiations promulgated by the Water Rescurces Beoard, the most important to
the operation of the nonpoint scurce pregram has been as iollows:

Emergency

Water Rescurces Beard

Legislative Rules, Ch20-5 & Ch20-5A
Series |

Section 8 Specific Water Quality Criteria
823  Turbidity

No point or nonpoint source to West Virginia's waters shall contribute a net load of suspended
matter such that the turbidity exceeds ten NUT's over background turbidity when background is
fitty NUT's or less, or have more than a ten percent increase in turbidity (plus ten NUT minimum)
when the background turbidity is more than fitty NUT's.

This limitation shall apply to all earth disturbance activities and shail be determined by measuring
stream quality directly above and below the area where drainage from such activity enters the

atfected stream. Any earth disturbance activity continuously or intermittently carried on by the
same or associated persons on the same stream or tributary segment shall be allowed a single
net loading increase.

8.29.1

This rule shall not apply to those activities at which Best Managemen: Practices in accordance
with the State's adopted 208 Water Quality Management Plan are being utilized, maintained and
completed on & site specific basis as determined by the appropriate 208 cooperative or an
approved Federal or State Surface Mining Permit is in effect. This exemption shall not apply to
trout waters.
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Section 3. Conditions Not Allowable in State Waters

3.1 Certain characteristics of sewage, industrial wastes and other wastes cause pollution and are
cbjectionable in a!l waters of the State. Therelore, the State Water Rescurces Board does hereby
prociaim that the following general conditicns are no to be allowed in any of the walers of the
State. _ )

3.2 No sewage, industrial wastes or other wastes present in any of the waters of the State shall causs
therein or materially contribute to any of the following conditions thereof,

3.2.a Distinctly visible floating or setileable solids, suspended solids, scum, foam or oily slicks.

3.2.b Deposits or sludge banks on the bottom.

3.2.c Cdors in the vicinity of the waters.

3.2d Taste or odor that would adversely affect the designated uses of the affected waters.

3.2.e Materials in concentrations which are harmful, hazardous or toxic to man, animal or aguatic life.
3.2.f Distinctiy visible ¢olor.

3.2.g Concenirations of bactaria which may impair or interfere with the dasignated uses of the affected
waters.

3.2.h Requiring an unreasonable degree of treatment for the production of potable water by modern
water treatment processes as commenly employed.

3.27 Any other condition, including radiological exposure, which alters the chemical, physical or
biological integrity of the waters of the State.
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INTERAGENCY POLICY GUIDANCE DOCUMENT

Department of Natural Rasources - Division of Water Resources
Department of Agriculture - Foresgtry Division

In the splrice of malntalning ' cooperative relationships and
recontirming joint guidance policies this document is hereby adopted by the
two agencies noted above. '

1. Registration of loggiﬁg operations is accepted as a major educational
mechanism with which to prowte compliance with the nonpoint source
Best Management Practices recommended for logging projects.

2. .The registratian form (copy attached) developed by jecint agreemecni on
August 1, 1984, is accepted by the Divislion of Water Resources as one
vehicle by which compllancé with the State's adopted 208 Water Quality
management Plan s determined, {f the pertinent practices included on
the form: are installed and maintained.  Other vehicles used to
determine compliance are the Quarterly Complaint Tracking Report and
the perlodic 208 Logger Performance Surveys (1982 and 198G).

3. Reglistration and satisfactory implementation of the pertinent
practices included on the form will be iIndicative of a good faith
effort on the part of .the logger. The first investigation of a
complaint, on a registered operation, therefore, shall invalve
identitication of the problem, ,followed by a suggested remedial
training program and suggestions on action needed to correct the
problem, It, after investigetion, recommendations are made by
Division of Water Resources and Forestry division personnel, remadial
action to correct deficlencies fs not performed by the operators
within & reasonable time period, enforcement action shall be pursued.

4, If, upon investigation of a water pollution complaint from a logzing
operation, it is determined that the operation is not registered, or
{f registered, it is apparent they =are not in compliance with the
proposed best management practices, the Division of Water Resources
inspector may immediately initiate enforcement procedures providing
that water pollution iIs occurring or 1if substantizl evidence of
adverse water quality {mpacts can be obtained.

3. Streams shall not be used for skid roads nor shall haul roads be
constructed in streams by the operator. Such use or congtruction, if

causing a water quallity problem; shall constitute an Immediate cause
tor enforcement action,

To Insure closer cooperation between field personnel, the following

canplalint response procedure will be established by each respective
District Office:

1. All registrations: will be tabulated in the Forestry Division District

Office and be available (for reference regarding Individual cperaters
being registered upon regquest by Division of Water Resources
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personnel. A copy of all registrations will also be sent o the
Forestry Division office at Guthrie,’

2. Whon complaints are received by either egency, whether at the Distriat
or Division headquarters level, the appropriateahnist?ict level
represcentative of the other organization shall be notified,

3. [f at all possible a2 joint investigation willl be made.

4. I[{ a joint review is not possible, the results of either agency's
inspection will be transmitted to the other. ' )

5. All reports of logging complaints, registrations, enforcement action,
investigations and follow-up investipgations will be transmitted te the
Headquarters Qffice of the Forestry Division at Guthrie for
incorporation into the "Complaint Tracking System.”

G. Forestry Division personnel who have received water quality training
{rom the Division of Water Resources are authorized to colleat
evidence and water samples {from logging operations {f a Division of
wWater Resources Inspector Is not avaflable and {f water pollution is
occurring. Such evidence and samples shall be used by the Division of
Water Resources inspector as support for, but not in place of,
evidence of a water quailty violation.

7. Both parties shall partlcipate'in the educational programs, especially
logging road workshops, eand shall promote such education endeavors
with ell possible cwners of forest lands as well as the Forest

Industry ln general.

RBath  agencies, by signature, agree te the guldance as herein
described,
' & AL AV A
b - b At LA
Director ' ierf
Forestry Divisleon Division 4f Water Besources

Daté te

%g;, /L, /7{3’7 Wiee,, [, 1957
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POLICY REVISION OF DECEMBER 20, 1983

Anew complaint/investigation policy has been agreed upon between the Water
Resources section of the Division of Natural Resources and the Division of
Forestry which more exactly follows the original intent of the registration
policy guidance document. Major proceduraes are as follows:

1. The district forester will provide to the disirict Water Resources
supervisor or district secretary by 2:00 p.m. every Friday a Iist
of new registrations received during the week. The listwill include
the name of logger and/or logging company and location of logging
site (stream, nearest post office, highway, etc. as described on the
registration form.

2. Upon receiving a logging complaint, the Water Resources inspector
or district supervisor wiil check this list kept in the district
office to determine if the site is registered.

Registered - If the site is registered, the Water Resources inspector or
district Water Resources supervisor will contact the
appropriate forester znd provide the complaint information.

3. The Division of Foresiry forester will initiate the investigation
to determine its validity and/or provide the necessary correciive
gdvice and guldance. -

4, The Division of Forestry foresier will establish a reasonable length
of iime for implementation of the corrective actions and document
such on the complaint/investigation form.

5. The Division of Forestry forester will initiate a follow-up visit
on or near the established deadline to determine iIf corrective
actions have been completed. .

6. If corrective actlions have not been completed satisfactorily, the
appropriate Water Resources inspecicor or disirict supervisor is to
be contacted. :

7. The Water Resources inspector and Division of Forestiry foresterwill
attempt to coordinate, if possible, a site visit for possible legal
action.

Nonregistered
g. If the Water Resources inspector, upon checking with his district

supervisor, finds the site in question 1is_not registered, the
inspector will atiempt to contact the appropriate Division of
Forestry forester 1o schedule a joint inspeciion. During the
inspection, the Water Resources inspector will initiate, at his/her
discretion, enforcement action iIf judged appropriate.
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General

9.

10.

1i.

The Division of Forestry forester and/or Water Resources inspector
will provide the ilogger with a supply of registration forms and water
quality information récommending that he (the logger) initiate
registration and the use of BMPs.

The Division of Forestry forester will continue to use the
compliant/investigation forms and follow previously established
reporting procedures.

A copy of any enforcement action will be provided to the Division
of Forestry forester.
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Appendix 2Zb
Agreement between the
WV Department of Agriculture, Division of Forestry
and the

WV Department of Natural Resources, Division of Water Resources

This agreement by and betwsen the Department of Agriculture-Division
of Forestry, {(herein-after referred to =as DOF) and the Department ot
Natural Resources-Division of Water Resources (herein-after referred to as

DWR}, both governmental entities of the State of West Virginia is entered

into upon this 9th day of _August 1985 , for the purpose of establishing

and/or strengthening cooperative involvement in matters relating to each
agency's area of responsibility, particularly in regard to maintaining and
improving the water quality of West Virginia's streams and rivers.

Recognizing the value of the natural resources of the State of West
Virginia and the positive effects that the utilization of thesg resources
have on the social zand econamic well-being of the state's citizens and
further recognizing the need for effective management and protection of the
state's natural resources and in particular its timber and water resources,
the parties do hereby agree that cooperative and coordinative efforts will
be employed to maximize the use and protection of the environment in all
instances in which each agency actions affection, or have the potential to
affects, the integrity of the state’s fish and wildlife populations and
other hebitats relating to water resources, and the integrity of the
state's publie, recreational, and historic resources,

WHEREAS, the Envirommental Protection Agency, created by the Congress
of the United States of America, has been charged under Public Law 92-500,
as amended (Clean Wgter Act) with the responsibility of restoring and
maintaining the chemical, physical, and biological integrity of the

nation's waters; and
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WHEREAS, pursuant to Public Law 92-500, as amended (Clean Water Act),

the said Environmental Protection Agency, (hereinafter referred to as EPA)
has directed to the DWR, to carry on a continuing planning process to
define, assess and manage pollution entering the state's waters from
"nonpoint sources" and to maintain Best Management Practice Manuals,
{hereinafter referred to as BMPs) to control or halt suech pollution; and

WHEREAS, the DWR is designated as the water pollution control agency
fo; this state for all purposes of federal and state legislation and is
aunthorized to take all action necessary or appropriate to secure to this
state the benefits of said legislation; and

WHEREAS, the Water Resource Board, a public corporation, has
promulgated rules and rTegulations setting standards of water quality
applicable to the waters of this state; and

WHEREAS, the DOF in coordination with the DWR has prepared and the EPA
has approved a "Silviculture Water Quality Management Plan," to control or
eliminate pollutants grising from forestiry practices from the waters ¢f the
state; and .

WHEREAS, the DOF is the agency fesponsible for the protection of
nonfederal, privately-owned land fron damage by wildfire, destructive
grazing, insects and disease, and promotion of the state’s timber resources
and pursuant to its normal activities, has been invelved in promoting the
Silviculture Water Quality Management Program within the forest industry

for some time; and

WHEREAS, it is 1in the interest of both agencies to effectively
coordinate their respective activities as they pertain to water pollution

control.
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Now, therefore, Dbased upon the above considerations and in order to
maintain effective coordination between the parties involved in the
implementation of the program, the following authorities and

responsibilities are hereby agreed to by the agehcies:
THE DOF AGREES TO:

i. Provide the services of DOF personnel in tsking stream samples,
collecting evidence, and making observations for the purpose of
cheéking logging operations for stream pollution,

2. Participate In efforts, including testifying at court hearings,
directed against logging operations failing to comply with laws and
regulsations governing the protection of the state’'s waters,

3. Advise, as soon as possible, DWR distriet supervisors of sampling and
investigative activities,

4. Work cooperatively with inspectors of the DWR in areas where
authorities and responsibilities overlap.

5. Provide and keep current a listing of DOF persodnel.

6. Maintain c¢lose coordination with DWR when unforeseen emergencies
threaten or have the potential to threaten the quality of the state's
waters.,

7. Provide technical assistance to landewnerz and oparators upon request
for the purpose of planning logging cperations for sediment control,

8, Promote and solicit the wuse of the registration process within the
timber industry for the purpose of providing technical assistance to
the operators and documentation of compliance by the industry with the

rogram,
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THE DWR AGREES TO:

i. Provide training of DOF personnel in inspection procedures, techniques
of water sampling and evidence collection [for turbidity (sediment),

debris, waste, oil and other pollutants asarising from logging

operations.

2. Provide to the DOF and keep current a listing of DWR personnel,

3. Provide the list of Trout Waters from Section 7.71 {(Chapter 1, Series
I West Virginia Administrative Regulations (State Water Rescurces
Board).

4, Assist DOF personnel, as required, in inspecting logging areas to
detect violations of state laws and regulations and providing
technical assistance to persons performing logging operations as
related to water quality.

3. Provide funds or needed materials, if and when available, to help
defray the cost of DOF participation.

6. Initiate enforcement action, including the signing of warrﬁnts, based
upon evidence collected by DOF personnel! who have received the
aforementioned training by DWR.

7. Analyze water samples.

BOTH DOF AND DWR AGREE 1T0:

1. To work cooperatively to carry out concurrent duties while improving
and/or maintaining the quality of the environment.
2. To work cooperatively to implement the Silviculture 208 Water Quality

Management Plan. 83
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Tnis agreement will remain in effeet until amended or terminated by
either party upon thirty (30) days notice in writing to the othkr party of

his intention to terminate upon z date indicated.

Director, AR - Camilssicher, oA &

A‘;é}L 5’/ XA%;

7
7

Date - Date
'\//—\/\/ ‘,r’/' ;"f' /—7 - - V T /éj/j, 7 // }f . 7 ’
‘& L ':_-f //7<- “/‘1_\_.1.&—-:‘"‘.—1 /{/,//’ M},/(K.J"/_{/é‘d}._’_def_g
D.”"W. Robinson, Cnief ) William K, Gillespie, Director
Division of wWater Resources "~ Division of Forestry
7 - i .
/7/3*-/5'\ . §/7/S/-'5_’/
Bate ‘ . Date 7/
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REVISED
MEMORANDUM OF UNDERSTANDING
WEST VIRGINIA NONFOINT SOURCE POLLUTION CONTROL PROGRAM
FORESTRY ACTIVITIES
between
WEST VIRGINIA DIVISION OF NATURAL RESOURCES
and the
WEST VIRGINIA DIVISION OF FORESTRY

Whereas, the West Virginia Division of Natural Resources has been designated by
the Governor as the State lead agency for water qualiiy management and protection
and: )

Whereas, the West Virginia Division of Forestiry is designated by State law as
the agency responsible for the managemﬂnt and protectlon of the state’s leber
resourceas: -

Therefore, o prevent duplication of effort the following responsibiiities are
established as they relaie to nonpoint pollutzon control and related water
guality improvement. }

The West Virginia Divisicn of Forestry will:

1. Be the State designated management agency for the nenpoint pollution
centrol  program for the forestry category, including those
subcategories for which a need has been demonstrated, and maintain
that management role in the individual program development and
implementation efforts. .

2. Develop budget needs for planning and implementation of the forestry
program for funding.

3. Implement a reporting system which wil] be compatible with the needs

of the Division of Forestry in terms of their involvement in the

. program as well as to the federal reguirements with which the
Division of Natural Resources musi comply.

4, Through its statutory authorities and responsibilities promote
compliance with water quality concerns for the protection and
improvement of the water resources of the State fron the impact of
forestiry activities.

The West Virginia Division of Natural Resources will:
1. Provide guidance and coordination to insure that the overall nonpeint
source management program requirements are being achieved by the
designated management agency.

2. Provide enforcement support, water auality monitoring and training
to forestry personnel where applicable.
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The Division of Natural Resources and the Division of Forestry will:

1. Work cooperatively o prepare best management practices for the
forestry program, including those subgategories for whlch a need has
been demonstrated.

2. _Mezet the U.S. Environmental Prectiection Agency, the U.S. Forest
Service and any other federal or state agency which may have
involvement to discuss program needs, directions and project
accomplishments.

3. ‘Investigate funding alternatives, both federal and state, which-may
be used to implement the foresiry program.

This agreement is valid until such time as either party sees fit to revise,
amend or otherwise medify, provided such revision, amendment or medification is
mutually agreeable to boih parties.

This agreement may be terminated by either party provided the withdrawing party
gives at least 180 days notice, in writing, to the other party of its intenticn
1o terminate. o )

4 /"/A@, S0/ /5T

Administrator Date
West Virginia Division of Forestry

el T /// é/és

Dafe

Administrgtor
West Virginiz Division of
Natural Resources
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INTRODUCTION

This report is the second in a series of evaluations tc measure the
level of adoption of silviculture "Best Management Practices" by
individuals and companies engaged in timber harvesting in West Virginia.
The first evaluation was conducted in 1981 and the second in 1986.

The practices evaluated included the wuse of waterbars, culverts,
proper road Tlayout, and good road construction methods on the logging
operation. The evaluation was conducted as one segment of the "WEST
VIRGINTIA SILVICULTURE WATER QUALITY MANAGEMENT PLAN" developed as a result
of the Federal Clean Water Act.

This evaluation was proposed by the Voluntary Compliance Commiitee at
its regular guarterly meeting in July of 1985, The Veoluntary Compliance
Committee dis the guiding organization of West Virginia's silvicultural
water quality plan and 1is composed of members from the timber industry,
West Yirginia University, and ihe Forestry Division. Special assistance in
developing the evaluation procedure and statistical accuracy of the
evaluation was provided by William Kidd and DOr. David Yandle of West
Virginia University and Edward Murriner, Robert Whipkey and Jeffrey Mills
of the Forestry Division.

The goals of this evaluation were to document changes in the level of
adoption of ™"Best Management Practices” (BMPs) since the 1981 evaluation
and to determine BMPs which should be siressed in future educational or
technical service activities, - ' '

The method used to determine the present status of BMP adoption was
based on drawing a random sample from & 1ist of all known loggers operating
in West Virginia, stratifying the sample into three geographic regions and
two production size classes. This resulted in a sample of 106 loggers from
the 350 known loggers opérating in the state. A checklisi and procedures
for checking the use of prescribed BMPs was developed to enable foresters
to conduct the evaluation in a precise manner. Forestry Division foresters
were trained for the check during three training meetings held in August of
1986 to insure uniform checking procedures would be wused throughout the
state. The check took nlace between August ang MNovember 1986. fier the
check was completed, the datz was compiled and analyzed using Forestry
Division microcomputers and a spreadsheel soffware package.
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DIFFERENCES BETWEEN THE 1981 AND 1986 CHECKLISTS

Background

In 1985, it became apparent that a second “in the field" evaluation of
overall 208 Water Quality Logger Performance was needed. The Voluntary
Compliance Committee members felt they had one of two options concerning
another evaluation, '

1. Usa the 1981 evaluation form and follow the same procedure or;

Z. Design a new evaluaticon that would overcome apparent measurement
and interpretation problems resulting from the 1981 checkiist.

An anaiysis of the 1931 checklist revealed the following problems and
complaints from foresters using it who did not feel comforiable with the
guestioning format and design.

‘ 1. The questions did not adequately measure BMP use and/or logger
intent. .

z. The questions needed to be more analytical in design using fully
descriped  formulas and descriptions of exact measurement
technigues.

3. Many foresters felt any checklist based strictly on measurements
of BMP wuse against a standard would be inadequate because it
- elimindted judgmental factors concerning reed. Rather than

Tisting general comments, foresters felt they should be able to
numerically rate each BMP question according to practical need,
not jusi a standard, :

The Voluntary <{Lompliance Commiitee decided, based mainly on the above
information, that a new checklist should be devised. Although a chance to
compare progress or the lack thereof would possibly be lost by using a new
checklist, much more would be gained if a more accurate measurement of BMP
compliance were obtained.

Checklist Changes
The first major changes invelved altering the questicns to allow a

petler reflection of compliance to the BMP standards as applied by the.
Togger. ; T '
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Exampie: Question 1 involved measurements on truck haul reads. In
the 1981 checklist all haul roads wused by the logger were measured for
compliance, However, the 1986 checklist eliminated measurements on any

haul roads not built by or totally under the control of-the Togger. The
checklist committes felt any BMP measurements taken on such roads could be
misleading concerning logger intent for using or nol using BMPs.

Question 2 of the checklist dealt with the use of culverts or bridges
across live streams. The checklist committee interpreted the BMP standards
to say that culverts are required anytime indicated or existing running
water channels across a road. Therefore, the question and directions for
answering this question were changed to reflect this need. The 1981
checklist did not consider the need for culverts or bridges unless water
was present at the time of the check.

Question 3 dealt with the proximity of haul roads to streams. In the
1681 checklist, foresters were confused as to minimum distances between
streams and haul roads when the stream was above the filtersirip area {area
draining less than 100 acres) and when the stream was within the
filterstrip area., These questions were separated and definite parameters
were established for dealing with both cases.

Question 5 dealt with the use of stone at road entrances. The BMP
standards state that haul roads must have gravel or other aggregate for
about 200 feet when such haul road enters a paved, or macadam type highway.
The 1981 checklist measured this BMP on the basis of how clean the highway
was at the time of the. check. Therefore, this question was changed to
hetter reflect compliance with the BMP standard.

The second major change involved the use of formulas to calculate
percentage (%} compliance. In the 1986 checklist, each question was
followed by a written formula to be wused by the forester t{o make his
calculations. Again, formulas were devised to better reflect compliance to
the BMP standards.

Example: Question 3 on the 1981 checklist stated that compliance for
the (23" minimum distance from road to stream BMP)} could be determined by
measuring linear distance of road meeting BMP standards. However, the
checklist committee determined a more realistic approach wouid be to
measure the amaunt of stream viclated by the 25' limitation in relation (o
the total amount of stream involved. A formula was devised indicating the
specific measurements for this calculation,

The third major change on the checklist involved the addition of a
comments area after each question. Using this format, the forester could
note his comments for each BMP being <checked. In this section, the
forester was to use his professional judgement to numerically rate the BMP
installations or the need for installations.
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The checklist committees' intent was to allow for professicnal
to later compare the judgement rating with the 8MP standards

judgement and
rating. _
The fourth change involved the checkiist supplement which was also

gsed in the 1981 survey. One addition to the 1986 checklist supplement was
made for the purpose of evaluating effectiveness of the 208 Logger

Educational Program, The second addition was made to evaluate the
effectivenass of BMP installations and the adequacy of our BMP standards to
do the job of keeping mud from the siream. The "last -questicon on the

checkiist supplement was added to determine the % of loggers currently
registered.

In addition to these changes, three new questions were added to the
1986 checklist and two questions used in 1981 were broken into parts to
more specificaily rate a particular BMP standard,

Because comments express opinions and indicate aspects of BMPs which
could not be quantified or were not given <consideration in the checklist
questions, they are a very important part of this evaluation and report,
Room was provided con the checklist form itself and the supplemental sheet
for the chacking forester to comment on individual BMPs and the total
harvesting operation. These comments are included in the comments section
beginning on Page 14 and are arranged in the order of the BMPs as lisied on
the checklist, Some <comments dealing with the appropriateness of a
particular BMP as it is now writien in the Silvicultural Water GQuality Plan
are not listed in the appendix, but will be presented to the Voluntary
compiiance committee who will use them to determine if the BMP should be

changed.

The tast portion of this report exhibits the forms used to accomplish
the checking of BMPs by the foresters.

EVALUATION RESULTS

The evaluation of 16 best management practices from both the 1986 and
1981 studies is listed in Table #1., Blank spaces under ejther vyear for a
particular question indicates the guestion was changed significantly or
eliminated. 1In most cases, due to the addition of numerical formulas for
measurement purpeses in the 1986 evaluation straight comparisons between
the 1936 and 1981 percentages cf use are impossible, {Refer to difference
between 1981 and 1986 checklists). The questions evaluated by the division
foresters are based on 16 BMPs derived from the West Virginia 208
Silviculture BMP Manual "Guidelines for Controlling Soil Erosion and Water
Pollution on Logging Operations in West Virginia." This evaluation deals
with the use of BMPs as they are presently written and is not necessarily
an indication of water quality. It is not intended as a grading of lcggers
compliance with 208, t is an indication of the use of designated BMPs
during the periods when the checking was done. No attempt has been made to
re1;te cost of individual BMP dnstallation to their adoption. The BMP
designators used below and in other tables correspond to questions on the
checklists used on logging sites. 70




BMP
Designator

TR1
TR?
TR3
TRA
TRS
TR6
TR6-A
TR6-B
TR6-C
TR6-D
TR6-E
SR1

SRZ

SR3

Haul

Haul

Haul

Haul

Haul

Haul

Haul

Haul

Haul

Haul

Haul

Skid

Skid

TABLE 1

EVALUATION RESULTS -

BMP Description

Road

Road

Road

Road

Road

Road

Road

Road

Road

Road

Road

Road

Road

Read

Grade

Stream Crossing
Distance from Stream
Cross Drainage
Entrance Stone
Maintenance
Culverts Clear
Ditches Clear
Berms Removed
Surface Smoothed
Dips Gpen

Grade

Cross Drainage

Distance From Stream

Appendix 3

Percentage of use by
Loggers Statewide

Forester's
Measured Judgement
1586 1986
79 82
66 75.6
93 92.5
49 56.7
58 76.7
- 78.3
85 90.6.
77 80.4
63 66.4
83 80.3
%0  85.9
._..75 79.1
49 54
85 85

71

Measured
1981

86

47

63

43

24

58

69

38

92
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TABLE 1 (continued)

SR4 Retired Skid Roads Waterbarred 52 57, 38
SR5 Skid Roads Seeded or Slash Covered 29 . 43.4 36
SR6-A Skid Roads Smoothed 73 72.6 -
SR6-B Skid Road Berms Removed 57 60 -
SR6-C Skid Roads Outsloped 55 57.8 -
F1 Filterstrip Width 85 79.2 71
F2 Filterstrip Protection - - 76
Ll Landing Not In Filterstrip 76 78.3 -
L2 . Landing Distance From Stream 79 79.6 26
L3 Landing Drained 82 76 75
L4 . Landing Diversion of Water 74 75.1 56
L5-A Retired Landing Smoothed 85 81.3 -
L5-B - Retired Landing Drained 93 78.5 -
L5-C Retired Landing Seeded 39 46.8 -
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Based on the evazluation results and considerable interpretation by the
checklist committee who devised the numerical formulas for the 1986
checklist, BMPs which have shown a substantial increase in usage by loggers
are: - : o o

1. Installing bridges or culverts where the haul road

crossed a stream.

2. Maintaining the haul road,

3. Installing waterbars on retired skid roads.
4, Diverting water from the landing.

BMPs which have the lowest usage by loggers are:

i. Seeding to grass or dispersing slash on relired skid
roads.

2. Active skid road cross drainage.

3.  Haul road cross drainage.

NARRATIVE SUMMARY

The 1986 checklist permitted inspecting foresters te assign a percent
rating to each BMP according to their judgment of what they saw., The
purpose of this judgment rating was to permit a comparison between the
numerically . derived (formula) rating and the foresters feeling for what
was chserved and what was felt fo be Tlogger intent, In most cases, the
judgement rating compared very favorably with the formula rating. It
should be noted that din 17 of the 26 BMP description categories the
forester's judgement rating was higher than the numerical (formula) rating.

Several of the comments by the inspecting foresters as well as quotes
from the loggers indicated the widespread belief that seeding of skid rocads
is not necessary. Although, in many cases it is true that the skid roads
do not need seeded to grass in order to prevent erosion or protect water
quality, seeding roads, especially critical areas, highly visible haul
roads and all landings is & good public relations action for the logger.
This is the one BMP which scored the lowest in usage on both evaluations
and is one which should be stressed in future educational efforts.

Another area which needs to be stressed in future educational programs
is the wuse of <c¢ross drainage on skid roads while they are still active.
This can often be done without installing waterbars, but instead by using
grade changes and natural grade breaks to allow the water to drain from the
skid roads and into the leaf litter on the forest floor which will remove
the sediment from the water before it reaches the streambed,
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The spreading of stone on the first 200 feet or sc of the haul road
before it enters the paved highway also needs to be stressed in our future
educational programs, This dis meant tc eliminate mud from paved roads as
much as keeping mud from the streams and will also do much to improve the

public image of loggers in the state,

NARRATIVE SUMMARY OF EVALUATION RESULTS

Haul and Truck Roads

TR1 Final centerline g¢rade is within specifications on 79% of the
road length. Although this numerically signifies a decrease from
86% in 1981; in reality it dis due to a more strict standard in
measurement which more accurately measures BMP intent,

TR2 Streams whether liva or not were crossed properly 66% of the
time. Due +o the much more strict measurement standard this

indicates substantial improvement over the 1981 check.

TR3 “This question pertains te haul road distance from streams when
above the 100 acre drainage limitation, Ninety-three percent of
the streams invclved had an adequate filterstrip. Although both
the 1981 and 1985 checks numerically rated 93%, no comparison c¢an
be made due to drastically differing measurement standards.

TR4 Adequate cross drainage in the form of culverts, dips, and/or
pcle waterbars were provided 49% of the time. Once again nc
cempariseon to the 1981 check can be made due Lo differing

measuyrement standards.

TR5 Adequate sione was provided, where log trucks enter the highway,
58% of the time, The 1986 measurement standard was much more
strict than the 1981 standard, therefore, comparison is
impossible,

TRE In the 1986 check haul road maintenance was broken into 4 parts.

In the 1981 check haul road maintenance Tlumped ditching,
culverts, berms, dips and grading together. The average for the
haul road maintenance measurements was 80% in the 1986 check.

TRE-4A Eighty-five percent of the haul road culverts were clear and
functioning.

TR6-B Seventy-seven percent of the haul nroad ditches were clear and
functioning,

TR6-C = Sixiy-three percent of the haul road berms were removed when
feasible.
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TR6-D Eighty-three percent of the haul road surface was smoothed
adequately.
TR6-E Ninety percent of the haul road dips were open and fuﬁhtioning.

Skid Roads and Trails

SR1 Skid road measurements were made on all roads within 500’ of
landings ‘and within 100' of streams. Measurement techniques were
similar fo the 1981 check. The 1986 check revealed ihat grade
standards were met on 75% of the roads measured as_ compared to
69% in the 1981 check. ' - N . -

SR2 Lross drainage s provided on temporarily retired skid roads 49%
of the time based on need. This guestion cannot be compared with
the 1981 check because it pertained to active roads.

SR3 This question pertains to skid road distance from streams when
above the 100 acre drainage limitation, Eighty-five percent of
the streams dinvoived had an adequate filterstrip. Measurement
standards for this BMP differed greatly between the 1986 and 1681
surveys, Therefore, no comparison can be made.

SR4 An adequate number of waterbars con skid roads existed 52% ¢f the
time. The 1981 check showed that 38% of the skid roads measured
were adequately barred.

SRS Only 29% of the skid roads needing seed were actually seeded
accordiag to the 1986 check. Areas considered tfo require seed
- were skid roads over 10% grade and up to 100' from landings. The
1981 survey required all skid roads be seeded and 36% of the skid
roads were adeguate,

SR6-A Seventy-three percent of the retired skid roads were adequately
smoothed,

SR6-B Fifty-seven percent of the retired skid roads had berms removed.

SRE6-C Fifty-five percent of the retired skid roads were outsloped.

Filterstrips

Fl Filterstrips were in compliance with the BMP standards for areas
draining 100 acres and more 85% of the time. The 1981 survey
showed 71% compliance, Thowever, once again a different
measurement standard was used.
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Fe This question pertaijning to filterstrip pro%ection was considered
raedundant, therefore, it was not used in the 1986 check.

Landings

L1 Seventy-six percent of the landings were in compliance with the
BMP standards for filterstrip protection, The 1881 check did not
measure this standard,

Le Seventy~-nine percent of the landings were located 25' or more
from the streams. The 1986 measurement considered only landings
on streams draining 99 acres or less. The 1981 check considered
all landings which does not correspond with the BMP standard as
written.

L3 Eight-two percent of the landings inspected had adequate
drainage. The 1981 check revealed 75% o¢f the landings were
adequately drained.

L4 Seventy-four percent of the approach roads and seep areas on
landings had adequate drainage. The 1981 check revealed that 55%
of the 1landings had adequate diversions for approach roads and
seeps. . :

L5-A . Eighty-five percent of ihe retired landings inspected had been
smoocthed adequately. The 1981 survey did not measure this
standard, ' :

L5-8 Ninety-three percent of the retired landings were adequately
drained. The 1981 survey did not measure this standard.

L3-¢C Thirty-nine percent of the retired landings measured were seeded.
The 1981 survey did not measure this standard.
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ADDITIONAL DATA

Statewide, the folleowing averages weré found: -

Average haul road distance in feet/logging operation was 2,510 linear feet,

This figures relates only to roads built by and under the control of the

logging contractor. Theraefore, it does not include all haul roads utilized

by the loggers to remocve timber. S T '

Average crew size - 4,1 men/crew

Average crew size large logger {IMMBF + prod./yr.} - 4.4 men/crew

Average crew size small logger {Less than 1MMBF prod./yr. ) - 3.7 men/crey

Average total size of cperation or unit - 254 acres

Average total size of operation large logger {IMHBF + prod.fyr.) - 282
acres

Average total size of operatqon small logger [Less than 1MMBF prod fyr.) -

226 acres

Average duration of Togging operat1on (1oggers est1matej - 4.8 months

Average duration of logging operation large logger [IMMBF + prod./yr.) - 5
menths

Average duration of logging operation small logger {Less than 1MMBF

prod./yr.}) - 4.6 months

Total number of loggers operating in West Virginia - 350
{tisting as of September 1986)

Number of persons logging in West Virginia as of September 19886 - 1435
people ' ' ' T :

Average number of cperations per year in West Virginia - 875 log jobs

Average operatiions per logger per y2ar - 2.6 jcbs/yr.

Miles of haul road/yr. built in West Virginia by lcggers - 415 miles

Average annual production of loggers - 994 MBF/logger

Average annual production of large logger (IMMBF + yr.) - 1,380 MBF

Average annual production of small légger (Less than IMMBF/yr.) - 593 MBF

Annual acresage cut in West Virginia/yr., - 222,250 acre/yr.

Loggers who received 208 BMP Training - 50%

Large loggers (IMMBF + yn) who received 208 BMP Tra1n1ng - 635

Smaill loggers {Less than 1MM8F/yr) who received 208 BMP Training - 37%

Loggers aware of 208 BMPs through literature or contact with a

professional forester - 90%

Loggers having worring knowledge regarding BMP usage  Good 52%
limited 42%
None 5%

Loggers who understand the purpose of registration and its value as a
potential waiver from citation - 71% o

Logging jobs registered of those checked - 27%

Loggers having a water quality problem on the site during the check 13%

The water qualitiy problem was due to: ~

g8. inadesquate applicaticn of EMPs 54%
b. no use of BMPs 38%
c. cverwhelming weather conditions 8%
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EVALUATION RESULTS BY AREAS AND LOGGERS SIZE

Haul Roads

TR1 Ltarge and small loggers performed similarly on this standard.
A11 three areas performed similarly.

TR2 Large laggers performed somewhat better than small loggers. Area
3 again showed the most contrast with Targe loggers performing
considerably better than small loggers.

TR3 Both Yarge and small loggers performed similarly., The highest
degree of compliance was in Area 2 and lowast in Area 1.

TR4 Cross drainage continues to show a relatively low adoption rate.
A1l areas were similar and both large and small operations showed

Tow adoption,

TR5 A more strict compliance standard caused this rating to drop
considerably from <he 1981 check, However, the 1986 check
measured compliance ~exactly as stated in the BMP Manual. Large
loggers adopted this standard more readily than small loggers and
Area 3 showed better compliance.

TRE, 6-A, A1l aspecis of haul road maintenance showed significant
-8B, 6-C, improvement over the 1981 check. Al71 areas and both large and
-0, 6-E small loggers performed similarly.

Skid Roads and Traiis

SR1 Compliance ¢n skid road grades was similar for large and small
loggers, Area 3 had the highest compiiance and Area 2 the
lowest.

SR2 Compiiance for cross drainage on skid roads was relatively low.

Small loggers continue to show the lowest rating. Highest
compliance occurred in Area 3 and lowest in Area 2.

SR3 taying away from streams with skid roads continues tc be the
oest-followed skid road BMP. Area 3 scored the highest and Area
2 the lawest.

SR4 Using waterbars on skid roads has improved 14 percentage points
since 1981. Large and small loggers performed similarly. Area 2

has improved the most.

SRS Seeding and/or slash covering on skid roads continues to have the _
1owe§t rating throughout the state, Large loggers comply more
readily than small Toggers and Area 3 had the highest rating.
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SRE6-A Smoothing skid roads, removing berms, and cutsloping were not
6-8, 6-C measured in 1981, Loggers averaged 61% compliance in 1986.
Performance among large &nd small Joggers and;in all areas was

similar.

Filterstrips

Fl Maintaining adeguate filterstrips showed uniform compliance
throughout the state. targe loggers performed somewhai bettfer

than small loggers, Area 1 showed significant improvement,

F2 Fiiterstrip protection was not specifically measured in the 1986
check. The restructuring of F1 rendered this question redundant.

Landings

L1 Seventy-six percent of the landings were located outside the
filterstrip areas. This standard was not measured in the 1981
Survey. Large loggers performed better than small loggers and
Area 3 showed the highest rating.

L2 This standard measured ianding distance fo stream when the stream
drained less than 100 acres, This was listed as L1l in the 1981
survey. Compliance was uniform over the state with both large

and small loggers.

L3 This 1986 check showed an improvement of 7 percentage points from
the 1981 check for adequate landing drainage. Both large and
small loggers performed similarly.

L4 In the 1986 check of water diversion around landings,
measurements were made in a totally different way from the 1981
check, Seventy-four percent of the roads and seeps ware
adequately treated to keep water off the landings. Compliance
for this standard was poorest in area Z.

L5-4A, Smoothing, draining, and seeding the landing was not measured in

5-B, 5-C 1981. Smoothing and draining showed 85% and 93% compliance
respectively, However, only 39% of the Tandings were seeded,
Area 3 had a somewhat higher rating than the other 2 areas,

CONCLUSIONS

The 1986 checklist, which was changed to better reflect logger intent
for using BMPs, and was devised to more accurately measure BMP compliance,
apparently achieved these .goals quite well, Faresters who wused the
thecklist were unanimous in feeling more comfortable with using the 1985
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checklist. Most foresters falt the new checklist accuraiely measured BMP
compliance as reflected by the favorable comparisons Detween the numerical
ratings and the foresters' judgement ratings. -— .

Therefore, we now have a checklist format which can be used 1o
statistically compare BMP compliance in the future with 1986 figures.

Some interesting information which can be extrapclated from the check
is as follows:

1. Loggers build approximately 2500 linear feet of haul road for
each 254 acres harvested, '

2. Loggers build approximately 415 miles of haul road/year., Most
haul roads average 24 feet in width (disturbed soil). Therefore,
loggers expose approximately 1,207 acres of scoil/year in West
Virginia by building haul roads.

3. Approximately 50% of the loggers in West Virginia have received
208 BMP Training. Therefcre, the development of formal 208

logging workshops must be continued,

4, Only 37% of small loggers (less than 1IMMBF/yr.) have received 208
training. Therefore, acticns concentrate on methods to involve
the smaller and usually independent loggers in 208 workshops.

5. Loggers are now aware of the 208 program mainly by receiving
literature or through contact with a professicnal forester.
Howaver, cnly 53% of the leggers have a gocd working knowledge of
BMP usaga, Therefore, workshops providing more hands-on,
practical training and instruction-in using BMPs 1is needed.

6. Most leggers (71%) understand the purpcse for registering their
lTogging Jobs but cnly 27% are registering. More emphasis must be
placed on the importance of registering log Jjobs by emphasizing
its wvalue as a first-time waiver and most imporfantly as z
monitering tool used to reveal 208 program success.

7. Only 13% of the loggers checked had a water quality problem at
the time of <{he check, even though this check was conducted
during one of the wettest fall seasons in recent years, Fifty-
four percent of the water quality problems were due to inadequate
application of BMPs which again reveals a need for more technical
training in the use of BMPs,
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8. Future training programs should emphasize seeding practices;
especialiy on critical areas, highly visible haul road areas, and

all landings. Emphasis should be placed on developing and
maintaining cross drainage structures on both haul and skid
roads.

g. Loggers should be encouraged to place gravel at haui road
entrances to paved public highways to decrease and/or stop mud

deposits onto the highways.

In general, future training should concentrate more on technical
application of BMPs; Thow-to workshops, rather than dissemination of

information about 208 and how it works.

COMMENTS

The following comments section J{Tlustrates BMP usage with statements
as found on the checklists wused by the inspecting foresters. Close
examination of  these comments substantiates the numerically derived
measurement of BMP usage. The comments are all direct quotations.

OVERALL JOB

Logger js aware of 208 and definitely does not want to be fined for
stream pollution. He plans his landings away from stream, but tends to run
his skid roads too steep for short distances. He seeded his last job and
plans to seed this one. He started seeding as a result of 208.

Logger should have attended the 208 workshop held in his county.

Entire road system planned and road system location marked prior to
construction. Overall operation very good. Most needed improvement fis
cross drainage on temporarily retired skid roads.

More work on BMP usage is scheduled to be done 2t a later date.

The logger needs to know more about BMPs and should have attended 208
workshops. The logger needs to show more concern about doing a good job.

This operation is a clear-cut on company land. 1 see no siltation
problem here and the company and logging crew assured me retired roads and
landings wiil be treated. This is a new job and no roads or landings were

retired at present,
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Appendix 4

o 7 WATER POLLUTION/LOCGING

COMPLAINT INVESTICATION

FORESTRY DJIVISION

ON LOCGIRC OPERATION

Telephonets)

= ! Name of person making complaint
=| Adcress ,
> 2| Name of company invoived, if knowr
© S Lanaowner, if known
= @ Location of complaint:  County Nearest town
s | Stream atfected ‘ —
g £ Whan conditicn was noticed oy persan masing complaint:  Date Time
" & E£{ Description of complaint condition
e
£3
- =
< —
- - , —
>= Description of loeation of condition or iogging operation
3
~ | Forester or other DErSON receving Somplaint Date Time
. . b
Natify the foliowing as soor as possible zfter recziving complamt:
& Division of Water Resources: Name Cate
O Veiuntary Compliance Committee Chairman or State Forester: Cate
) West Virgirua Forests, Inc,, 273-8i84: Name Date
O Comgany or logger invoived, if known:  Name Date
On-site inspection:
Inspection by:  Nameds) Date
zZ Is there 3 water quality problam at thic sits? Yes No —
é & s this probiem caused by logging ashivitv? N/A e Y85 e NE e
o O Isthe logging operation registerad? NAA o Y85 e NO e
z O Is this the first zomolaint an this ¢smpany or kogper? N/a o Yes o No ——
= Pescription of findings at the site
S
<
Recommencations to correct the Prcbiem{s}
% C Foliow-up inspection schaguled on: Date Tims
|' Follow-up inspection made by:  Name Date Time
D Has aroblem besn corrected? N/A Yes Neo
O Have water samples been taken? N/A Yes No
i Foliow-up inspection findings
e ,
i 1]
=
[
[ - -
i = Future action pianned, if any Liacluding legal action):
= |
| [T} Person maxing complaint was notified of outceme: Date Time

Forward completed ‘orm 13 District Forestér, District Water Resources Supervisor, ang State Forest
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Situations

Logging job is known to be in operation/is discovered/is planned
logger requests help in 208 compliance
Logging job ~ caused pollution complaint is filed by citizen

Service Forester@)_ 12;-11;4 ‘—‘—@—“—5 DWR Inspectors Q ‘QH’;&
County DOF Office JEPT|oniey | DR Local Oftices 5 "3_3._,3;-" o
District DOF Office ‘,S_k*i DWR State Office A &
State DOF Dffice _ §

® @

(Make Appointment) | Notify Visit site

visit

site or WVFA

office (mill) Loiﬁing site !

Logging site or office}— Possible Service i Cndck Water Quality/gather

Frorester and Con{ evidence

,servation Inspec-

‘tor_Joint iiﬁfiii Recommend registration,
present registration form

and BMPs
~ A
Logger Present Logger > Attempt Schedule revisit if problem-
not present to con- possibly with Service Forester
tact log-
ger and

visit site

4
Establish rapport with logger or landowner

Explain reasons for not polluting

Explain BMPs and present BMP Manual and Technical Guide

Explain recommendations for "keeping mud out of ereeks"

Explain purpose of voluntary registration and present
registration form

Walk over site checking for problems [with or without logger)

Be prepared to answer questions and make recommendations

Schedule revisit, if deemed necessary

Canplete checklist (at site place with registration in District Office)
__later
Revigit site

Logging Site

Check again, note improvements, problems, talk over with logger

*egireled numbers suggest sequence of events for most cases
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WEST VIRGINIA
DIVISION OF FQRESTRY
DEPARTHMENT OF COMMERCE, LABOR, ENVIRONMENTAL RESQURCES

REGISTRATION FOR LOGGING QPERATTON

Name of Operator:

Address:

Phone Number: Time to Contact:

Assistance in practice installation and planning is available from the nearest
Forestry Division Service Forester.

I request the following assistance:

' Assistance in completing this form.

Assistance in road lavout or selection and installation of BMPs.

Publications on road layout and EMPs.

Workshop on roads and BMPs.

Name of Landowner:

Address:

Phone Number:

location of Logging Operation:

County: Nearest Town (P.0.)

Drainage (Steams and Tributéries}

Type of Operation: Sawlog Pulpwood Prop Post
Other: -

I will use the following Best Management Practices during this operation:
(Please check as appropriate)

Filter strips between haul and skid road/landings and streams (at least 25
up to 100' for steep road grade}.

Haul road grades (3 to 10%)
Skid _road grades (to 15%)

Road grades exceeding above limits will receive special water control
treatment.
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{cont'd)
Registration for Logging Operstion

Diversions around landings to prevent surface runcff.
Approaches to landings will be on low, gentle grade.
Stream crossings will be protected by culverts or other means.

Road ditches will be installed on inslope and water directed off road
through culverts, cross drains or broad based dips as grade reguires.

Road and Landing Retirement:
______ Road and ditch culverts removed or cleaned as necessary.

Roads and landings will be regraded, limed, fertilized, and seeded.

Seed Mixtures:

Water bars will be installed. _

Harvesting debris will be disposed of in an appropriate manner
{slash. tree tops etc. will net be left in streams).

Attach Section of U.5.G.8. Topographical Map on separate sheet:

Quadrangle(s):

Indicate Proposed Road System and Landing Locations on Topographic Map.

NOTE: Under no circumstances shall streams be used for skid reads. Such use shall

constitute an immediate cause for enforcement action.

I do hereby certify that all necessary measures will be taken to protect water
quality in and adjacent to this project site,

Responsible Person:

{print)
Signature: i _ o s R

Date: . Ll

Proposed Starting Date: e e

Proposed Completion Date: . - e e

Return Completed form to:
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FOREST WATER QUALITY VOLUNTARY COMPLIANCE COMMITTEE MEMBERS

Ralph P. Glover, Jdr.
Dep. Admin. Forestier
Division of Forestiry
State Capitol

Charleston, WV 25305

Robert D. Whipkey
Asst. Admin. Forester
Division of Foresiry
State Capitol
Charleston, WY 25305

Bill Brannon

Water Resources

Division Natural Resources
1201 Greenbrier Street
Charleston, WV 25311

Lyle Banneit

Water Resources

Division Natural Resources
1201 Greenbrier Street
Charleston, WY 25311

Richard Waybright
Executive Director

WV Forestiry Association
P.C. Box 724

Ripley, WV 25271

Bill Kidd, Jr.
Extension Forester
WYU Extension

P.0. Box B125
Morgantown, WV 26506

td McCoy T
Coastal Lumber Company
Box 979 .

Buckhannon, WV 26207

Jack Sturgill

Wesivaco

P.0. Box 55 .
Feiershburg, WV 26847

Tance Tabor
State SCO.

State Capitol
Charlesion, WV 25305

Lewis Rowan
USDA - SCS

75 High Street, Room 30!

Morgantown, WV 28505

Norman Jackson

Division of Forestry
West Virginia University
P.0. Box 6125
Morgantown, WV 28506

Larry Kemper

Timber Manag./ App. Group
Georgia-Pacific Corp.
P.0. Box 1108

Lewishurg, WV 24901

Roger Sherman
Westvace

P.0. Box 577
Rupert, WV 25984

Tom G. Clark
P.0. Box 1046 :
Morgantown, WY 26505

Lowell C. McPherson
District Forester
Division of Forestry
1304 Goose Run Road
Fairmont, WV 26554

Harry Wilson

Service Feorester
Division of Forestry
P.0O. Box 55
Franklin, WV 26807

David G. Lilly
District Forester
Division of Forestry
Box 38 .
French Creek, WY 26218

Robert McBrids .

Asst. District Forester
Division of Forestry
General Delivery
Macarthur, WV 25873
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Coy Mullins

Asst. District Forester
Division of Forestiry
P.0. Box 18%

Milton, WV 25541

Gerald Waybright
District Forester
Division of Foresiry
2309 Gihon Road
Parkersburg, WV 26101

James N. Kochenderfer |
Res. For.-Watershed Manag.
USFS-NE Experiment Station
Box 404

Parsons, WY 26287

Greg Glaspell
Rt. 2, Box 369 A
Salem, WV 26426

Alvin Hunt

Hunt Lumber Company
185 Gabe Road
Clendenin, WY 25045

Robert Garrison
P.0. Box 979
Buckhannon, WY 26201

Jim Page

Forest Supervisor

Monongahela National
Forest

200 Sycamore Street

Elkins, WV 26241-3%62

Keni Austin

U.S. Forest Service

Monongahela National
Forest

200 Sycamore Street

Elkins, WY 25241-3962

Larry Barger

J.S. Forest Service

Monongahela National
Forest

Beverly Pike

Elkins, WV 26241




NOMINATION FORM Appendix 7
WEST VIRGINIA FCRESTRY ASSOCIATION LOGGER AWARD
INSTRUCTIONS

1. A1l nominations must have two signatures.

2, The evaluatien should be based on the suggested guidelines on the naxt
page. Consideration should be given te the type of operation,
equipment invelved, the desired results, economic limitaticns of the
logger and limitations by landowners specifications.

3. The minimum requirements for nomination of "Logger of the Year" are:
a. All operations will be registered for 208.
b. Appropriate safety gear for eye, ear, head, and foot protection
will be mandatory for all empioyees.

4. The two nominators nesd only submii one written evaluation per logger
nominated. Nominators may nominate more than one logger.

3. All nominations and written evaluations are due by mey 1, 1988 to the
Area Chairmen.

6. The Area Chalrman and Distriet Forester with WVDA, Forestry Division
will select the area winners by ground visitations by June 1.

7. The State Chairman will receive the Distriet Winner noamination and
evaluation by dune 5. State chairman and his committee will select a
State "Logger of the Year” by ground visitation by July 10,

8. The District Winners and the State Winner will be recognized by the
Association at the Annual Meeting July 16, 1988 at Canaan Valley State
Park. -

LOGGER'S NAME AREA OF QPERATION

ADDRESS

TELEPHONE NUMBER

We hereby nominate the above leogger for the West Virginia Forestry
Association, Logger Recogniticn award., (Must have 2 signatures.)

Neminating Signeture Date Co-Nominating Signature Pate
Address Address

Occupation Occupation

Telephone Nunber Talephone Number

AIl nominations should be sent to:
West Virginia Forestry Association, P?.0. Box 724, Ripley, WY 25271
or the Area Chairman for your Area
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NOMINATION FORM Appendix 7
SUGGESTED GUIDELINES FOR NOMINATION

Voluntarily practices, promotes, and complies with the "State of West
Virginia Silviculture...Water Quality Management Plan - Clean Water
Aet - Publie Lew 92-500 Section 208" and the "Guidelines for
Controlling Scil Erosion and Pollution on Logging Operations in West
Virginia.”

*a. Registers each logging job with WVDA Forestry Division.

b. Constructs logging roads and skid trails on grades as low as
possible, (Roads less than 5% to 12% and trails less than 15% to
20%)

e, Leaves filter strips between logging roads and skid trails and
the stream and drainage ways = 25 feet at 0% slope to 165 feet
for 70% slope.

d. Uses water bars, culverts, broad based dips, and small bridges to
divert surface and ground water. 250 feet at 2% slope to 35 feet
at 30% slope.

e, Smooths, regrades, and out-slopes azll logging roads, skid trails,
and landings after each section of logging job is completed and
installs water control structures before moving to the next
cutting section,

t. Reclaims all logging rcads, landings, and steep skid trails by
seeding grass, mulching with straw or hay, and applies fertilizer
and lime to establish a permanent grass cover,

Harvests timber according to a predesigned logging plan.

Cuts and deadens all designated trees or stands and utilizes all
merchantable weod within tree cut,

Protects residual timber stands and individual trees from felling and
logzing damage during thinning and harvesting operations.

Repairs all! fences, bridges, roads, ditches, and any other property if
damaged by the logging operation.

Fractices directional tree felling techniques to prevent tre€ tops and
slash from entering roads, ditches, streams, fields, pastures, and
other rights-of-way and remcves any that accidentally are misplaced or
felled.

Prometes safety to his employees by furnishing and requiring them to
wear proper safety gear, Sets proper exanple by wearing safety
apparel and belts himself,

Understands and complies with the West Virginia laws and regulations
pertaining to fecreatry. (Forest fire laws, timber trespass, and water
poliution)

Additional remarks should be made as to loggers' voluntary practices,
work "above and beyond- the call of duty,"” activities promoting "the
forestry community” in eivil! and community affairs, ete.

Nomineses de not have to be members of the West Yirginia Forestry

Association, Logger evaluation (supporting materials such as
newspaper articles, oither awards, ete.) may be ineluded,
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Appendix ¢

High Incidence of Repeat Burns

{Data Collection)

Watershed Number

County
Wayne ‘ © 293
Mingo 296
Lincoln 159
274
Logan 248
277
Boone 247
Kanawha 182%
Wyoming 287
285 & 287
282
McDowell 298
- 299
301*
297%
?ayette , ; ] 189
192
211
Raleigh 281
250 & 252*
251%
191

*Most severely burned.

a0

Priority Stream

0ld Fork of Jennie Creek

Mitchel Branch of Mate Creek
Laft Fork of Marrowbone Creek

Frances Branch of Kiahs Créek
Sand Creek

Seng Camp Creek
Morth Fork Big Creek

Joes Creek, Joes Branch and
Seng Creek

Cabin Creek

. Toney's Fork and Laurel Fork

Clear Fork
Cub Cresk

- Johnnie Cake Bran;h

Sandy Huff
Little Slate Creek

. Bull Creek

Armstrong Creek
Cotton Hill
Rich Creek

Tommy Creek, Clab Fork
Marsh Fork

Clear Fork and Sycamore
Hezd Paint Creek
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Appendix 10
ASSESSMENT DATA

The West Virginia Silvicultural Water Quality Plan was discussed at the
West Virginia Forest Water Quality Voluntary Compliance Committee meeting (VCC)
in April of 1988. At that time, a subcommittee .was formed 10 work with ine
plan. At the first meeting, held May g, 1888, random observations indicated
that the subjective data tendered in February as & preliminary draft of the
silvicultural assessment had been based on dissimilar interpretations of the
questions asked and so was exceedingly flawed. Accordingly, the interagency VCC
subcommittes agreed that a totally new and professionally developed assessment
of the intensity of timber harvesiing in each subbasin of the State was needed.
This resulted in an intensive field survey to locate all commercial timber
harvesting operations that have been conducted in West Virginia during the last
‘three years.

The decision to limit the survey to those operaticns active during the most
recent three years was a technical decision based on established research as
well as observations by professicnals. For example, Reinhart and octhers {1963)
chserved that erosion from timber harvesting is a resuit of road and landing
developments, and on nearly all soils, diminishes rapidly after active use is
completed. -~This is due tc ihe surface becoming layered with small stones
(ercsion pavement) and the rapid development of volunteer vegetation. However,
orofessional observations reveal that on highly ercdible soils and on extremely
steep slopes, it is possible for erosion to contipue, although slowly, for up
to three years after active harvesting has been completed. These scenarios are
extrama 23 the installation of recommended BMPs inhibits and essentially prevents
ercsion. - - -

The subcommittee, after deliberation, alsc decided, in the interest of time
and expense, 10 review only commercial timber harvesting cperations because they
are the only ones likely to have road and landings installations that could
contribute to erosion. This dacision removed roadside firewood operations,
small posti and prop operations, farm timbering where roads were not installed,
etc. from further consideration although these were ovien hurriedly scanned to .
instre that they complied with the criteria. ’

METHCDS

_ The methods used to gather the data along with the data results are listed
in the fellowing. In general, acreages harvested were ascertained for each of
the 356 stream basins previously delineated (Map 2} by the Water Resources Section
parsonnel.

West Virginia Division of Forestry employees itoured each basin by vehicle
or viewed it from an airplane. The ©only exception was ac¢reages on the
Monongahela, George Washington and Thomas Jefferscon Natlional Forests which were
provided by the U.5. Forest Service. Division of Forestiry personnel traveled
approximately 27,000 miles and utilized one and one-half man years in data
collection activities. No effort was made to collect information from any of
the similar industries for which assessmenis are being prepared by others, 1.e. -

agriculture, construction, urban, etc. . .
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Appendix 10
SUBBASIN LOGGING INTENSITY SURVEY METHODS
During the latier part of May and the first two weeks of June 1988, an in-
the-field survey was conducted across the State of West Virginia to determine
the extent of commercial logging operations that have occurred the last three
years. (May 1985 through June 1888)

The following methods were used to obtain this data:

1. The state was divided into 36 basins ito correspond with the DNR,
Water Resources Section delineation.

2. Division of Forestry personnel were assigned to the appropriate
basins to conduct the survey.

3. Forest industry was contacied initially to collect logging data that
might be available.

4, Land holding companies were contacted for data.

5. Consulting foresters were contacted in some areas.

6.  Whenaccurate acreage data was not available, especiaily for pulpwood
harvests, pulpwoocd tonnage figures were used and converted 1o
cords/acre and acres using dependable conversion formulas.

7. All basins were foured by vehicle and in some instances viewed from
alrcraft to substantiate the logging data compilation.

8. The USFS personnel were contacted on the Monongahela National Forest,
Gecrge Washington National Forest, and the Thomas Jefferson National
Forest. They provided detailed logging acres data by basin.

9. All data was collected by the Division of Forestry's six District
Foresters. Basins which overlapped into more than one District were
cross-checked for duplication and sent to the Charleston O0ffice for
compilation.

10.  Division of Forestry personngl traveled approximately 27,000 miles
and spent over 2,940 man-hours collecting this data.
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Appendix 10

LOGGING INTENSITY ASSESSMENT BY BASIN FOR THREE YEARS (JUNE 1985 TO JUNE 1988)

BASIN

BS

TOTAL
DRAINAGE TIMBERLAND
ACREAGE  ACREAGE

60500 39830
592800 532076
48600 39420
637650 238248
554450 459233
988200 837781
758100 610693
62200 60676
83000 78925
712900 423816
238450 162932
1057050 755408
220750 153700
879838 614295
37700 59840
158300 118299
332200 234261
365750 208556
709600 545263
137200~ 125395
577250 379165
195100 124007
95000 85985
618192 299743
41500 20488
1496468 997180
C 836550 673762
2500 1878
227300 168060
362000 259698
477730 251683
433500 340170
368960 275681
878040 644387
65300 12718
11900~ 10488
15433626 11093251

%
BASIN

FORESTED

£5.8

89.8

81.1
71.4
82.8
84.7
80.6
97.5
95. 1
59.4
68.3
71.5
69.6
69.8
79.6
74.7
70.5

57
78.8
51.4

65.7°

63.5
.89.6
48.5
49.4
65.3
80.5
75,1
73.9
71,7
52.7
78.5
74.7
73.4
19.5

71.%%

TOTAL ACRES
HARVESTED

3935
12451

215

18335
18063
38505
12666

1861
2000
14460
637
20684
5000
21478
2058
4000
8420
3413
19997
3089
13656
7120

- 6325
- 5105
3307
40995

387903

%

TIMBERLAND (SUBBASIN)

ACREAGE HARVESTED

WMNW MW N
) P

. . A .
] Qam;mmbmmwm—xwmwmwwmmhmmmmbbm—xa}ouo\jmwm
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AVERAGE ACRES HARVESTED PER YEAR = 132,634 OR 1.33% OF TOTAL TIMBERLAND

AVERAGE ACRES DISTURBED (EXPQSED) SOIL PER YEAR = 10,611 ACRES
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INTRODUCTION

-

Loggers can have a big effect on'whether or not mud from logging operations gets into
the streams. This manual has been specially prepared so you can learn the best methods
of keeping mud out of streams. These methods may also make youricgging more efficient
and prcfitable. ,

This manual explains the general methods which you can use to reduce stream pollution
fromlogging. Theexactstandards forlogging are contained in the original 208 Silviculture
Water Quality Management Plan of West Virginia. In addition, the State of West Virginia
has adopted water turbidity standards which apply fo the streams, and has developed a
new Forestry Water Quality Plan (1982) which revises and updates Best Management
Practices. . ,

Methods in this manual are presénted in a step-by-step fashion. The steps are planning,
constructing, maintaining, and retiring the operations (this includes all roads and
landings). The biggest focus is on roads because they can cause the biggest problems.
Each person in the logging crew should know what is necessary in each step.
Understanding and foliowing these steps will enable you to do a better job and keep mud
out of the streams,

ACKNOWLEDGEMENTS

- In preparing this manual we have drawn freely from the references listed and received
assistance and suggestions from state, federal and industry foresters. Original art work is
by Barry Nehr, U.S. Department of Agricuiture—Forest Service, and L. Whalen, ¢courtesy
of Forest Engineering Research Institute of Canada. This publicaticn was revised by the
Education Subcommittee of the West Virginia Forest Water Quality Compliance
Committee.




CONTENTS

. CLEAN STREAMS AND BETTER LOGGING
. PLANNING LOGGING ROADS

. CONSTRUCTING LOGGING ROADS

. MAINTAINING LOGGING ROADS

. RETIRING LOGGING ROADS

. ASSISTANCE AVAILABLE




CLEAN STREAMS AND BETTER LOGGING

: BTG BIRK
.Ilnpﬂl‘ ..ﬁt,pa*ﬁ u._uquqm “L-. fd l- .%f..’r ..g \
g b o P PR N
o b "4 o4 h?f. -,,* ) ”...,.,
e PR L g D R
H\\nm E (« h&t &
T

t / ; P

" ... j’uﬂ l..m

y "L G ¥ r Py
M ,.\




CLEAN STREAMS AND BETTER LOGGING

Mud In The Stream—What Causes It?

The biggest water poilution problem from logging operaticns is mud in the stream. Itis
caused by erosicn of soil. Erosicn takes piace in four parts:

A soil particle is detached by a raindrop or flowing water.

The detached particle is moved with the flowing water, which is now muddy water.
The particle catches on logging debris, brush, leaves, or grass, or isleft on a flat area,
If the particle does not get caught, it continues in the flowing water into the stream,
causing water poliuticn. Mud in the stream is water pollution.

Pl =

PROCESS OF EROSION

—
Rzirdrop cdetaches a soil Paricle 15 transponed along a Particle may be trapped Panticle is deposited in
particle compacted suriaca such as a behind lagging debris or on a watarway

forest road fiat area ang deposited

Courtesy of Florida Division of Forestry

Where Does the Mud Come From?

Haul roads and skid roads cause the biggest problem. Most mud comes from road
building and roads. Mud does not usually come from leaf-covered or undisturbed parts of
togging jobs.




What Damage Does Mud In The Stream Cause?

*

* Causes dirty drinking water supplies; it costs a |

*

*

Fills in stream and riverbeds and Jakes and reservoirs, which can cause flooding or

require expensive dredging.

Kills tiny plants and animals (fish food) living on

fish to see food; fewear fish can live in the water,

Kills larger water plants.
Makes fishing and swimming poor.

lLooks bad.

ot o remove the mud.

stream bottoms and makes it hard for




What Happens When A Citizen Complains About Mud In the Stream?

Complaints are usually investigated jointly by a service forester and a water inspector,
along with, in some cases, the West Virginia Forestry Association Executive Director,
representing the timber industry. Sometimes it is determined that the logging is not the
cause of mud in the stream. When logging is the cause of the mud, the logger is normally
first given an opporiunity to ciean up thejob. If corrective actionis nottaken by thelogger,
a warrant may be issued by the water inspector. Fines can be severe: willful violation of
water quality standards carries a fine of $2,500 to $25,000 per day.

How Can You Avoid A Fine For Getfing Mud In The Siream?

Streams, rivers, and takes must be kept clean. This is enforced by the West Virginia
Water Resources Section. Using Best Management Practices (BMPs} onyour logging iobs
will help prevent mud in the stream and avoid complaints by citizens and fines for water
pollution regarding mud in the stream.

West Virginia has developed a voluntary logger registration form which alicws a logger
to properly plan his logging activities and, in some cases, protect him from a possible
citation. i a logger is registered and atiempting to use BMPs, but still creates a water
poflution problem, he will not be cited the first time. Instead, the logger will be provided
hands-on technical training in the proper application of BMPs and permitted to correct the
problem(s).

Will Logging Be Regulated?

Loggers in West Virginia are improving their methods to keep streams clean. Control of
mud from logging operations is up to you, the logger. Logging in West Virginia could
become further regulated if you are not effective in keeping mud cut of the streams.

You can help keep mud out of streams by insuring the use of BMPs on logging
operations. BMPs are practices such as proper road and landing location and
construction, and the use of culverts and water bars. A booklet expiaining recommended
BMPs is available from West Virginia Division of Forestry personnel. The logger can also
use ingenuity and any new technology (such as road stabilization fabrics and filter mats)
so that the result is clean streams.

=
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Five BMPs You And Your Logger Can Use To Keep Mud QOut Of The Stream.

1.

Plan the job. The landowner and logger should mutually spend time planning and
taying out roads and landings to prevent potential problems. This includes fitting the
roads to the lay of the land and keeping grades low. Well planned and properly located
roads can be a great asset to the landowner’'s property. Permanent reads can greatiy
enhance woodland activities such as hiking and hunting. Permanent roads permit
access for fire protection, firewood cutting, future timber management, and harvesting.

Stay away from streams. You shouid try t¢ pian and build roads and landings at least
100 feet from streams, Equipment should be kept out of streams. A filterstrip of
vegetation should be left along the stream.

Great care should be used in crossing streams. When a stream must be crossed, a
culvert or bridge should be used; crossing should be at a right angle, and the
approaching roads should not drain water into the stream.

Water should be drained off roads and landings. The iogger should use ditches,
culverts, dips, and grade breaks, and log in favorable weather when possible. These
drainage structures need to be maintained during operation to keep them working. To
prevent water from washing down long stretches of road or standing in landings or
dips, the lcgger shouldinspectditches, culverts, etc., periodically to make sure they are
effective, If muddy water is noticed entering a stream, or if there is a possibility of this,
steps need to be taken to correct the problem.

Roads should be retired as soon as they are not needed. Water bars and seed or slash--
cover may be used.




What Materials Are Needed To Keep Mud Out Of The Stream?

Your concern for clean water is shown by how prepared you are when you log. Some
items which will heip you keep mud out of the stream are:

1. Maps for plarnning your logging job.

2. A device for measuring road grade such as an Abney level, clinometer or grade meter.
3. Flagging tape for marking roads and drainage structures.

4. Culverts for crossing streams and draining roads.

5. Seed for planting steep roads and banks.

Where Can You Get Help In Using BMPs and Planning Your Logging?

Contact your service foresier, consulting forester or industry (company) forester. See
list of foresters at end of this manual.

(T




PLANNING LOGGING ROADS

“MAYBE WE SHOULD HAVE PLANNED QUR ROAD SYSTEM.”




PLANNING LOGGING ROADS
Why Plan Your Road System?

With proper planning you can save time, money and effort and also prevent mudin the
stream.

Advantages of Planning Your Road System:

* Fewer Miles of Roads Needed

* Less Time to Build—Planning takes time but may save time and money in the long run
* Less Construction Cost

* |ncreased Hauling Efficiency

* Less Maintenance on Roads and Equipment

* More Use in Bad Weather

* Looks Better—Betier Public Image

* Provides for Future Access

* Less Mud in the Stream From Erosion

(5]




Things To Consider On All Jobs

a. Consideriayout of road system. Often thisis a ¢limbing main hau!l road with skid roads
leading off the haul road. Plan roads tofit the lay of the land. You will alsc have to keep
in mind the properiy boundary lines, concentrations of timber, and stream {ccation.
L ocate landings first. Skid road approaches tc iandings should have iow grades so that
water will not be likely to flow down into a landing. Space skid rcads as far apart as
practical.

Method for sizing up road use on a2 planned Eoggmg jebin terms of number of loads
that will be hauled over the road.

Loads at landings are computed from estimate of timber that will be skidded to each
landing. Where timber is uniformiy distributed, this can be determined from the area
served by each landing. ]

Expregsing the proposed use of a logging road interms of number of Ioads that wiil
be hauied over it can serve as a guide to the design and standards to which the various
sections and spurs need to be constructed.

SKID ROAD




b. Consider grade of road. Grade is shown in this manual in percentage. A 10% grade has
arise of 10 feet per 100 feet of length. Haul Roads should be 3-10% (to 15% with special
treaiment). Skid Roads may be up to 15% (tc 20% for short segments). Keep road
grades as low as possibie. Do not go straight up the slope, but proceed slanting up the
niill. Break the grade occasionally to avoid long straight grades which permit runoff
water to build up and cause erosion. Dips, grade breeks or other drainade structures
should be instailed on main skid roads. Wherever possible, build the road from the top
down—it is much easier. The only way to reduce road grades isto build longerroads; in
other words, “gothelong way around.” Cftenthis does not mean building more miles of
road on the whole job, since the area would be roaded anyway. It is also important to
provide a cross-drain immediately above extra steep pitches in the road and beiow
bank seepage spots. If you plan to upgrade wheeied skidder roads into roads suitable
for other vehicles at a future date, they must be laid out with that in mind.

10




c.. Consider road curves. Curves should have a minimum 35-foot radius and nearly level
grade. A slight slope on the grade will help provide drainage. Fendsar logs or high
stumps are recommended on the edge of skid roads on steep slopes, and also at turns
and switchbacks, to prevent iogs from rolling off the skid road (causing more side
casting of earth) and to protect adjacent standing timber from damage.

1
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d. Consider slope and aspect (compass direction) of hillside. South and west-facing
hillsides are driest; north and east hillsides are wettest and normally steepest. Locate
major haul roads on sunny scuth and west slopes whenever possibie. They dry faster
than shady north and east slopes.

COMPASS ROSE
shows compass
direction

The topographic map below shows a mountain divided into
major siopes. We would expect the southwestern (SW) slopa tobe
driest.

READING TOPOGRAPHIC MAPS

The map at right is a topographic
map. Most of the lines on the map
are contour lines, Centour lines
connect points of equal elevation
above sea level. QOne way o
understand contour lines is o
imagine filling a lake, say 20 feetata
time, and marking the shoreline

each time. |f we filled the lake to the

top of the surrounding hills and
marked the shorelineg each time, we
could draw this on paper ic make a
topographic map. These lines show
you where the valleys and hills are
on the map, how they are shaped
and how steep they are, The closer
the cantour lines, the steeper the
slope. The contour-interval is the
vertical distance between contour
tines. in the example above, the lake
was filled 20 feet at a time, s¢ the
contour interval is 20 fest.

N
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e. Avoid obstacles. Rock (cliffs}, easily eroded scils (suchasclay), seeps, swampy places,
flat ridgetops. All may affect ease of road design and the likeliness of water pollution

{mud in the stream),

, “THIS IS A REAL DEAD END—
WE SHOULD HAVE MARKED THE ROAD BEFORE CONSTRUCTION.”

f. Consider distance from streams. You should stay at least 25 feet from streams on leve]
ground anc stay further away on slopes. |t is good to stay at least 100 feet from streams
if possible. This means keeping land disturbance (roads and fills) away from streams by
providing fiiterstrip areas between road orlanding and the stream to absorb any muddy
water which could enter the stream. Trees may be removed from the filterstrip area, but
no roads (or landings) should be built in it, except where proper stream crossings are
made. - - e

13




g. Consider stream crossings. Cross at a right angle if possible. Construct small bridges

or instail culverts at live stream crossings and seeps (springs). Roads leadingdowntoa
siream crossing should be drained so that water will not run down the read inte the
stream. Logs should not be skidded through flowing streams.

h. Consider distribution and volume of timber to be removed, The more timber that is
hauled from an area, the better the road that is needed.

SI1ZE CLASS SYMBOLS

a S Wity HEAYY SAWTIMBER E

\ AN = 2 \ B A LIGHT SAWTIMBER D
=05 - ’ "\_{. i . W

POLE TIMBER
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Planning Step #1—Plan on Paper

[t may be helpiul, especially with large jobs, 1o
locate hauwl and skid roads on a map. A topographic
map works best.

* Draw in proposed haul and skid reads and
landings.

* Mark proposed drainage or water control
structures: bridges, cuiverts and dips, outsiope or
inslope of roads, grade breaks, critical areasto be
graveled,

Mountain Top

This topographic map shows a logger's plan for nhis road
system. Haui roads are double-dashed lines and main skid roads

are single-dashed tinas. Numbers on topographic contour lines
show elevations in fest,

15
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Planning Step #2—Plan on the Ground

It is very important to locate roads on the ground before construction begins. A Suunto

clinometer or Abney level may be helpful in determining grades of roads. A grade meteris
provided at the end of this manual.

* Walk entire length of proposed roads. This is very important because it can prevent
costly problems later.

* Flag or blaze grade line—it may take several trail runs to get a satisfactory grade. This
job is easier after the leaves have fallen.

* Flag proposed drainage structure [ocations.

“MAYBE WE NEED A BRIDGE.”

16




CONSTRUCTING LOGGING ROADS

“THIS GRADE MAY BE A LITTLE TOO STEEP.”

17




Constructing Logging Roads (and Landings)

1. Clear right-of-way and daylight where necessary. Follow flagging or blazes oarefuil\}
where roads have been marked. Often roadbed constructionis done atthe sametimeas
ciearing.

* Remove merchantabie timber/push away standing trees.

* Push away nonmerchantable trees and brush.
* Provide for daylighting (removing trees along the road to allow the sun to dry it).

2. Construct Roadbeds. Use the greaiest care near streams.

* Control width—use narrowast width road that will do the job safely.

A AL
VAT A0 2

* Control inslope (or ouislope) and ditching for drainage.
* Maintain temporary water bar during construction on a day-to-day basis in case of a
storm.

.
~

R I

3. Install drainage structures. Drainage structures include bridges, outslope crinslope of
road, cuiverts, water bars, dips, grade breaks and log crossings.

18




Bridges

Use bridges to cross streams that are too big for culverts. Careful consideration should
be given to alternate road locations before deciding that a bridge is really necessary to
transport timber out of a certain tract of woodland. It may be less expensive inthelong run
to move the timber in another direction over a longer route rather than to build a bridge. A
bridge should not be constructed if a crossing can be made by less expensive means such
as a culvert pipe or stable ford.

All crossing sites should be selected at right angles to the stream and should not
interfere with natural stream flow. Roads should climb away from stream crossingsin both
directions to prevent high water from running down roads. Streams permitted to overtlow
onto logging roads cart wash tfremendous quantities of mud into the streams inaveryshort
time. Open-top culverts or dips on both sides of the crossing site will divert road runoff into

filterstrips and prevent dirty water from running directly off roads into streams. Open-

topped culverts are not generally recommended.

19




Qutslope or Inslope of Road

Cutsloping the entire width of the road toward the fill bank provides good surface
drainage and may reduce the number of culveris needed, and hence reduce the
construction costs. The outslope shouid be only enough to divertthe water, generally V-%
inch to the foot. If the slope is apparent to the eye, it is usually too great. Aroad should not
be outsloped in steep country. Truck travel becomes hazardous under such conditions.

Insloping the road toward the cut bank may be done to prevent erosion or as a safety
precaution. An insloped road requires the installation of culverts or stable dips to remove
water from the road.

OUTSLOPED ROAD
(cross-section)

INSLOPED ROAD WITH DITCH
(cross-section)

20




Culverts

Culverts are the most commonly used road drainage structures and are also used for
crossing smali streams. Culverts used onlogging roads are made of corrugated steel, used
natural gas pipe, corrugated aluminum, lumber, piastic concrete or hollow logs. Hollow
logs should not be considered as permanent structures and must be removed when the

road is retired.

ROAD SURFACZ

'EARTH COVER . -

Cuilvert Installation. Earth (not rock) should be hand-tamped at least halfway up the side
of the pipe. Space between pipes in a multiple culvert should be half the pipe diameter, The
earth cover over pipes should also be half the culvert diameter in depth, but notless than 1
foot. The larger the culvert the more care required to instail it. Heavy steel natural gas pipe
is often installed and then pulled up when the logging is finished. This pipe is very strong
and can be handled with less care than other kinds of pipe.

Normally, a culvertis placed on a 2-4 percent grade to prevent clegging. The outlet end
of a culvert should be placed at or below the tee of the fill, and an apron of rock or other
material should be provided for the outflow to spill on. The culvert should be large enough
{o handle the water flowing in a heavy rain.
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Ditch relief culverts are used to move water under
the road before the flow gains sufficient volume or
head to erode the ditch, On an 8-10 percent grade, the
culverts should be spaced 200-300 feet apart; on a 4
percent grade, about 325 feet apariis sufficient. These
figures will vary locally, depending on type of soil,
amount of rainfall, and width of road. Ditch relief
culverts should cross the road at about a 30-degree
angle {culvert outiet downgrade about half the road
width) to make water enter the upper end more easily.

If you expect to continue use of the road after completion of the immediate logging job,
it is more economical to install drainage structures of metal or concrete pipe. This will
avoid costly maintenance and early replacement of temporary culverts,

“l WONDER IF WE PUT iN ENOUGH CULVERTS?”
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Water Bars or Shallow Drainage Dips

Earth water bars are frequenily used on logging roads. These should be placed at an

angle to make water flow from the cut bank to the cutside of the road and inte the leaves

A and plants onthe ground. Rocks or brush may be placed outside the lowerend to help slow
{ the flow of water.

It is difficult to properly maintain water bars on skid roads during active logging. These
structures are best used to retire roads. The larger broad-based dips and grade breaks are
more practical on active skid roads.

i Broad-based dips

A frequently used drainage structure on logging roads is the broad-based dip. Thisis a
carefully outsloped section of road which acts as a water catchment and drainage
channel. It must be constructed accurately. Length and depth must be adeguate to provide
drainage, vet not excessive to endanger traffic at normal speeds. Dips should not be
installed to handle live {constantiy running) streams.
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A broad-based drainage dip is constructed by building a 20-foot leng, 3-percent reverse
grade into the existing roadbed.

You can use broad-based dips instead of culverts for cross drainage where no streams
are present. They can be used effectively on both skid and truck roads when road grades
do not exceed 10 percent. Broad-based dips do not increase wear on vehicles or reduce
hauling speed when properly installed, and they have the added advantage of providing
erosion control, even after intensive use, without much additional work. In addition, you

don't have to install water bars on rcads protected with a good system of broad-based
dips.

The biggest disadvantage of broad- based dips is that bulidozer operators must receive
some preliminary training before they can construct them properly. Broad-based dips are |
often made too smali. A properly censtructad broad-based drainage dip sheould be large
enough so that a logging truck can be parked in it.

Because of their many advantages, more broad based dips should be used on logging
roads.
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Grade Breaks On Skid Roads

You can take advantage of natural cross drainage by tocating skid trails on hillsides and
changing (breaking) road grade as the slope changes. Additional drainage can be
obtained by turning the skid trail up the hill a few feet, then turning downhill again, where
no natural grade breaks exist. By reversing grade in this way, water will run off the downhill
side of the skid road.

i "T"
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- Muriel Munson, Courtesy of New Hampshire Division of Forests and Lands

Log Crossings of Streams

Temporary crossings of small streams may be made by placing logs side by side in the
stream bed. The logs must beramoved immediately after use. Caution should be used with
this practice; earth should not be placed ontop of the logs or pushed into the stream bed.

Muriel Munson, Courtesy of New Hampshire Division of Forests and Lands
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4. Construct Landings

Landings {including spoil and debris) should be placed at least 25 feet away from
streams. Placing them 100 feet or more away is better, and locating cn dry places like
ridgetops or small flats is preferred.

When closer than 25 feet other precautions, such as hay bale barriers between landing
and stream, are desirable. The landing surface shouid have a siight slope to aliow for
drainage. Drainage dips or culverts should be provided onany approach roads which lead
down 1o the landing, and a diversion ditch is recommended around the uphill side of
tandings where water would run off a bank into the landing. The idea is to keep water
drained off the landing.

4 STAKES “™" -3 It F et
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Courtesy of Vermont Department of Forests, Parks and Recreation
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IT'S IMPORTANT TO PROVIDE DRAINAGE ON LANDINGS

5. Gravel

Roads entering onto paved roads should be covered wi

to reduce the amouni of mu
should aiso be surfaced wit

6. Settling

If possible, allow newly C

th heavy gravel for about 200 feet
d carried onto the highway. Approaches to stream crossings
n gravel to reduce siltation of the stream.

onstructed roads to settie several months before using. This

wilt pack the scil and reduce erosion of the road during logging.
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MAINTAINING LOGGING ROADS
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«_.GUESS | SHOULD HAVE CLEANED THAT CULVERT BEFORE IT RAINED."
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Maintaining Logging Roads (during active operation)

* During the logging cperation, roads, ditches, dips and culveris should be maintained to
perform properly. If you notice muddy water entering a stream on your logging job, take
steps to correct the problem. if all planned BMPs are in place and a pollution problem
still exists, a custom solution (such as hay bale barriers or asediment pond) may have to
be designed and constructed. Restrict traffic during untavorable (wet) weather when

possible.

* Regrade periodically to remove deep ruts.

* Do not allow skidding on truck haul roads.

* Inspect drainage structures and water conirol: clean structures (ditches, dips, culverts,
etc.) and install any needed additional measures to limit erosion or improve utility.

* Maintain skid roads during periods of use: Keep the surface water drained off,
Maintenance will aliow better production. Some operators use the truck driver or anyone
else availabie for filling in holes and cleaning ditch lines and cuiverts,

* Do not push logging debris from roads or iandings toward or into streams.

* Litter such as cans, bottles, ¢ld tires, used cil, and equipment should never be put in
streams. It should be removed from the job and disposed of properly.

* Tree tops and slash felled into a stream can cause increased stream bank erosion. For
this reason it is desirable to use directional felling near streams: fellatarightangletothe
stream. When directional feiling is not possible, yard the felled tree uphill before
delimbing or pull the tops from the stream.
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RETIRING LOGGING ROADS

“ME AND MY JOB ARE RETIRED."”
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Retiring Logging Reads. Logging roads should beretired as socon asthey are not needed

for removing timber., Do not wait untii the whole job is completad.

*

*

*
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Smooth and grade landings and main haul road for drainage, utility and appearance.
Clean ditches and culverts which are permanent,

Pull out temporary culveris and bridges and regrade cross-ditch, All natural drainages
should flow across, not down, the road.

Plant a cover crop on all exposed soil using lime, fertilizer, mulch and sesed such as
Kentucky 31 fescue (grass) as needed. As a minimum, seedmg should be done on steep
roads and banks, especially near streams.

Gate road or use a deep irench to eliminate vehicle access. .

Pian for future mainienance—ihe cleaning or repairing of watar control structures.
Special steps for skid roads are:

Install water bars or water-breaks at recommended intervals tc provide for proper
drairage. Be sure water bar spans the entire road and that the outlet end is open.
Removing raised shoulders and outsioping may be used on gentle siopes instead of
water bars, Rocks, brush, and logging debris ¢an often be used as waterretardanis on
skid trails.

u‘c‘ ‘h\l

' !
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ASSISTANCE AVAILABLE

Technical assistance is available from the Division of Forestry Service Foresters (listed below)
and from consulting foresters on request. Industry foresters will assist when yvou contract to log
with them. These foresters will help you plan your operation to keep mud out of the streams.

DISTRICT

District Forester
1304 Goose Run Road
Fatrmont, WV 26554
366-5880

SERVICE FORESTERS
1204 Goose Run Road
Fairmont, WY 26554
366-B880

p. 0. Box 122 :
Kingwood, WY 288537
329-0184

P.D. Box 447
New Martinsville, WY 28155
455-2771

Rt, 2, Box 221-D
Philippi, WV 26416
4574555 ;

Rt, 3, Box 201-C
Clarksburg, WYy 26301
£23~3006

201 Scott Avenue
HMorgantown, WY 26505
285-3140

203 Methodist Buildilng
Wheeling, WV 26003
232-8120

DISTRICT N
District Forester
1 Depot Street
Romney, WY 28757
822-4512

SERVICE FORESTERS
®,0, Box £8

Inwood, WY 25428
229-~5528

P.0. Box 578
petersburg, WY 25847
2574334 -

P.D. Box 55
Franklin, WY 26207
358-2316

253 Carskadon Lane
Keyser, WY 26726
788-0311

Rt. 1, Box 302
Moorefield, Wy 256835
$38-22%7 -

?.0. Box 1830
Romney, WV 28757
§22-4512

DISTRICT 11 (Cont'd.)

AD1 Wilkes Street
Berkeley Springs, WY 25411
258-5481

DISTRICT i1f

District Forester

P.0. Box 38

French Creek, WY 256218
924~52656

SERVICE FOCRESTERS

P.0, Box 572
Weston, WY 28452
627-2200

P.0. Bex &7
Qperaticns Center
Elking, WY 26241
£36-1767

801 State Street
Gassaway, WY 26624
364-5040

P.0. Box 187
Summersville, WY 26651
872-506%

F.D. Box 372
Webster Springs, WY 26288
847-293%

P.0. Box 38
French Creek, WY 26218
924-~5266

Rt., 1, Box 142
Dunmore, WY 24534
799-61581

DISTRICT IV
District Forester
General Deljvery
MacArthur, WY 25876
256-6775

SERVICE FORESTERS
477 Ragland Road
Beckiey, WY 25801
256~6770

-~ P,d0, Box 635

Fayetteville, WY 23840
574-2106

717 K, Jefferson Street
Lewisburg, WY 24901
647-7425

Agriculture Service Center
114 Gott Road
Princeton, WY 247840

- 4871406
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DISTRICT IV {(Cont'd.)

P.0. Box 48
Pineviile, WV 24874
732~7487

P.0. Box 125
Panther, WY 24872
g938-2392

DISTRICT V

District Forester
PG, Bax 189
Milton, WY 25841
743-6186

SERVICE FORESTERS

P.0, Box 189
Milton, WV 25541
743-6186

£ate Capito1
fharleston, WY 25305
348-2283

General Delivery
Lakin, WY 25250
675~1820

8116 Dingess Avenue
Ramlin, WY 25523
824-5858

DISTRICT Vi

District Forester
2309 Gihon Road
Parkersburg, WY 26101
420~4515

SERVICE FORESTERS

2309 Gihon Road
Parkersburg, WY 26101
4204315

BP,0. Box 586
Ripiey, Wy 25271
372-3283

P.0. Box 183
Harrisville, WY 26362
6432520

F.0. Box 47
Middlebourne, WY 26149
758-2512

P.0. Box 32
Spencer, Wy 25276
927-262¢C

P.0. Box B2
west Union, WY 256458
873-7531
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GRAL

SIGHT ACROSS THIS TOP EDGE TO PERSON OR
OBJECT AT YOUR EYE LEVEL

“Fold here over edge “of plywood or board - : ’ -

Put tack or nail here
and attach siring with

nut or belt on end,

DIRECTIONS FOR MAKING THIS GRADE METER CLEAN STREAMS & BETTER LOGGING
1. Remove this page from the manual 1. Plan your road system. keep read grades low,
2. Feld over at dotted line 2. Stay away from streams.

3. Cut plywood or board to size of paper below fold. 3. Use care when you musl ¢ross streams.

4, Put glue over entire back side of paper and attach g‘ Keep water drained off roads and landings

paper t¢ board.

@

. Spray with clear varnish or other waterproofmg
. Pultack ornail attop center point and attach 15" string

- Retire roads as soen as they are not needed.

with nut or bott on other end. Make sure siring swings

around nail.
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This mater gives a rough measure of grade. For more exact measurement use an Abney
level ar Suunio clinometer.
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Best Management Practices

Wood Culvert (Open top)—A three-sided wooden trough with cross braces, usually
made from 2x8 rough sawn timber and installed at a 30-degree angle downgrade and fiush
with ihe road surface {0 intercept and divert small sources of water from road surfaces.

Diversion Ditch—Any ditch or trench dug to divert water from an area where it is not
wanted.

Broad-based Drainage Dip—An earthen water control structure constructed in
roadbeds insuch a way thatvehicies cantraversethem. ltalsointercepts and diverts water
from road surfaces.

Filterstrip—A band of minimally disturbed forest floor between a road and a stream
which traps sediment and other debris that may be suspended in the water draining froma
road surface. _

Grade Break—A change in road grade, abrupt or gradual, which collects and diverts
water from road surfaces.

Insicped Road—A road slightly sloped (1-3%) in toward the cut bank.

Haul Road-A road constructed 1o a standard upon which loaded trucks can negotiate
safely with reasonable speed.

Landing—A place where trees are bucked and logs are accumulated, sorted, and
perhaps scaled prior to locading and hauling to market.

Qutsioped Road—A road surface that is slightly canted 1-3 percent to the fili side to
permit surface water to drain off the road.

Skid Road—A road for use by wheeled skidders ortractors to move logs from the cutting
area to a landing.

Stash Cover—The debris left after logging.

Water Bar—A water control structure constructed across a road, usually from earth, to
intercept and divert water from road surfaces.
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