STATE OF WEST VIRGINIA
DEPARTMENT OF NATURAL RESOURCES
CHARLESTON 25305

DAVlD%i::e,::;l:AGHAN July 27, 1981

The Honorable A, James Manchin
Secretary of State

Capitol Complex

Charleston, West Virginia 25303

Dear Secretary Manchin:

The following is submitted to you pursuant to the requirements
of Chapter 2%9A, Article 3 of the Code of West Virginia, as amended.

NOTICE OF FINAL AGENCY ACTION

The Reclamation Commission, created by Article 6, Chapter 20,
hereby declares its intention to adopt and does hereby adopt these
rules and regulations as final rules and regulations within the
meaning and purview of the Code of West Virginia, Chapter 294,
Article 3, Section 10, as amended 1977. These rules and regulationms
were open to public comment for more than thirty (30) davs. The
notice of the public hearing was filed in the O0ffice of the Secretary
of State on January 19, 1981, and z public hearing was held on the
23rd of February, 1981.

Any amendments necessitated by public comment have not changed
the main purpose of any of these regulations as they were initially
proposed on January 19, 198l. Additions to these rules and regula-
tions have been underlined and deletions have been enclosed in
brackets. _

RESPONSE TO PUBLIC COMMENT

Attached to the rules and regulations tec be submitted today as
firal rules and regulations are responses to the major public com-
ments submitted during the public comment period. Also, a transcript
of the public hearing held on February 23, 1981, will be retained on
file with the Department of Natural Resources.




The Honorable A. James Manchin
July 27, 1981
Page 2 .

CERTIFICATE OF PRESENTATION

The attached rules and regulations proposed for promulgation
will be presented to the West Virginia Legislatiwve Rule Making
Committee as a courtesy to that Committee even though by Supreme
Court decision these rules and regulations are exempt from review
by the Committee. Presentation to the Committee will occur simul-
tanecusly with the submission of this letter to the Office of the
Secretary of State.

Very truly vours,

-

David C. Callag
Director
Department of Natural Resources

DCC:DMA: cr
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RECLAMATION COMMISSION RESPONSE TO PUBLIC COMMENTS RECEIVED ON REGULATICNS

DEVELOPMENTS PURSUANT TO 20-6D OF THE CODE OF WEST VIRGINIA

~
1. Several commenters indicated that they did not have enough time to 42;
4
%l 74
adeguately review the regulations w&«f}} Q’
| ) : .

The Commission finds that the comment period followed those that are
mandated by the W. Va. Administratvie Procedures Act and therefore
concludes that the comment period was adeguate and within the limits
established by the Adminisirative Procedures Act.

2. One commenter felt that the regulations did not adequately distinguish
between regular "primary" blasting and secondary "boulder breaking"
blasting.

The Commission finds Section 20-6D-11a{4)of the Act adequately
expresses the legislative distinction between regular and secondary

blasting.

3. One commenter objected to Section 4.03 of the regulations as requiring
notification of many persons who may nct be near the blasting
operations.

The Commission finds that a very clear legislative mandate exists for
Section 4.03 whereby all adjacent property owners or residents must be
notified of impending blasting prior tc commencement of mining
operations.

Further public protection from blasting operations is contained in
Section 4,06 which requires & maximum 1 hour notice to be given to all
nerscns involved when blasting is tc be conducted within 500 feet of
any occupiasd dwelling.

Section 4,06 requires notice each time blasting is to be conducted
under the 500 foot c¢criteria while Section 4.03 envisicns a one time
written notification prior to commencement of mining cperations.

4, One commentor objected to Section €.03 treatment of toxic materials
as unnecessary with regard to mining of other materials.

The Commission finds that mining of any minerals within the confines of
this state's borders can under certain circumstances expose toxic
producing material which must be adeguately handied in order to prevent
or reduce the threat of water pollution.

The Commission also reccgnizes the possibly confusing wording used in
the first sentence of this section and has accerdingly deleted the
first 8 words "All exposed mineral seams remaining after mining and".
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5.

One commenter indicated that Section 6 of the regulations does not

contain a reauirement to achiasve approximate original contour as referenced to
in 6.04,

6.

10.

The Commission finds in reviewing this section that Section 6.01
references the approximate original confour regquirements contained in
the Act therefore validating the reference made in 6.04.

One commenter felt that the reference to "waste materials from a coal
preparation aor conversion facility be deleted from Section 6A4.03
because these regulations no longer apply to coal.

The Commission finds that occasions may arise where waste materials
from coal preparation or conversion facilities may potentially be
disposed of in pits formed by mining under the auspices of Chapter 20
Article 6D. 1In recognition of these potentials the Commission feels
the authority tc regulate these activities is essential.

One commenter felt that the exemtion for Timestone, sandstone and sand
operations contained in 6E.08 be expanded to indicate these operations
would alsc be exempt from Section 6 of the Regulations.

The Coemmission finds in reviewing this comment and Section & that
certain portions of Secticn 6 apply to exempted operations including
permanent overburden disposal sites and therefore rejects the comment.

A commenter recommended certain language additions to Section 5A.02 and
alsc a wavier to these requirements under certain circumstances.
changas or the additions of a waiver %o this section,

The Commission finds that Section 5A.02 is cirtical in controlling
arosion and sedimentation problems and has proven successful from a
historical perspective in controlling possible adverse conditions from
other mineral operations.

The Commission there rejects the commenter's request for language
changes or the additions of a waiver to this section.

One commenter suggested the daily monitoring requirement in Section
5C.01 be dropped in 1ight of the fact that this saction requires
monitoring frequencies to be in compliance with the Federal Water
PolTution Control Act.

The Commission in reviewing this section has determined the reference
to the Federal Water Pollution Control Act concerns total suspended
solids and the regulations have been changed to reflect this
clarification.

One commenter suggested that the reference to "prospecting” contained
in Sectieon 11 of the Reguiations be deleted.

In reviewing the Act the Commission finds no reference to prospecting
and the reference in the regulations was accordingly deleted.
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WEST VIRGINIA SURFACE MINING RECLAMATION REGULATIONS

Department of Natural Resources
Mining and Reclamation of Minerals Other Than Coal

Chapter 20-6D
Serias VII
{1981)

Subject: Rules and regulations pertaining to surface mining and reclamation
operations for minerals other than coal establishing general and
specific requirements for dafinitions, permits, preplans,
‘haulageways or access roads, hlasting, drainage system, method of
operation, grading, backfilling and revegetation, modifications,
state and federal comp11ance and validity of regulations and
exceptions.

SECTION 1. GENERAL

1.01., Scope -These regulations establish general and specific rules for
surface mining and reclamation operations for minerals other than coal
including requirements for definitions, permits, preplans, haulageways or
access roads, blasting, drainage system, method of operation, grading,
backfilling and revegetation, modifications, state and federal compliance and
validity of regulations and exceptions.

1.02. Authority - Theses regulations are issued under the authority of
Article 6D, Chapter 20, Code of West Virginia, as amended.

1.03, Effective Date - These regulations were promulgatedron the 24th

day of September, 1981,

1.04, Filing Date - These reguiations wererfiied in the Office of the

Secretary of State on the 27th day of July, 1981.
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Surface Mining Reg. 20-6D Sec., 2.
Series VII

SECTION 2. DEFINITIONS: UNLESS THE CONTEXT IN WHICH USED CLEARLY REQUIRES A

DIFFERENT MEANING, AS USED IN THESE REGULATIONS OR AS REFERRED TO IN ARTICLE 6,
CHAPTER 20, CODE OF WEST YIRGINIA, AS AMENDED:

2.01. Acidity shall mean the capacity of water toc donate protons. The
symbol pH referring to the degrees of acidity or alkalinity. ©On this scale, pH
of 1 is the strongest acid, pH of 14 is the strongest alkali, pH of 7 is the
point of neutrality.

2.02. Acid-producing materials shall mean mineral compounds which will,

when acted upon by water and air, cause acids to form.

2.03. Acid-producing overburden shall mean material that may cause spoil

which upon chemical analysis, shows a pH of 3.5 or Tess.

2.04. Active surface mine operation shall mean an operation where land is

being disturbed or mineral is being removed.

2.05. "Area surface mining shall mean open-cut or mu1tip1e-cut mining

carried out on level to gently-rolling topography, which does not produce a

bench.

2.06. Backfill shall mean to place material back into an excavation and
return the area tc a predetermined slope. | i

2.07. Base of highwall shall mean the intersection of the vertical plane

with the horizontal plane at any point in the overburden, spoil or mineral.

2.08. Bench shall mean the result of surface mining in areas where the
average slope or the original ground has an inclinaticn of more than thirty per
cent (30%) from the horizontal, being: (a) the leveled surface of an excavated
area measured horizontally at any point in the overburden, spoil, or mineral
between the base of the highwall and outer point of original fi1l1 bench; or (b) a
working base extending from the base of a highwall on which excavating equipment

can set, move and operate.
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Surface Mining Reg. 20-6D Sec. 2.09,
Series VII

2.09. Bench width shall mean the width of the bench as measured
horizontally from the base of the highwall to the outer point of the original
fi11 bench.

2.10. Completion of mining shall mean an operation where no mineral has

been removed or overburden removed for a period of two consecutive months,
unless the operator, within thirty (30) days of receipt of the director's
notification declaring completion, submits sufficient evidence that the
operation is in fact not completed.

2.11. Contour surface mining shall mean the removal of overburden and

the mining of a mineral that normally approaches the surface at approximately
the same elevation, generally a contour bench resulting.

2.12, {ross-drain shall mean a ditch constructed to carry away excessive
drainage from a main coliecting point or ditch.

2.13. Cut shall mean an excavation made by excavating equipment to
remove overburden in a single prograssive 1ine.

2.14, Cut-fill shall mean overburden removed from an elevated portion of
a road or bench and deposited in a depressed portion in order to maintain a
desired grade.

2.15. Deep mining or underground mining shall mean removal of the

mineral being mined without the disturbance of the surface as distinguished

from surface mining.

2.16., Director and/or his authorized agent shall mean the Director of

the Department of Natural Resources, the Chief of the Division of Reclamation,
Assistant Chiefs of the Division of Reclamation and all duly authorized

supervisors, inspectors and inspectors in training.
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surface Mining Reg. 20-6D Sec. 2.17.
Series VII -

2.17. Diversion ditch shall mean a machine-made waterway used for

collecting ground water or a ditch designed to change the actual or normal
course of ground and/or surface water.

2,18, Drajnage plan or system shall mean the proposed method of

collection, treatment, and discharge of all waters within the affected
drainage area, as defined by the approved pre-plan.

2.19. Field indicator shall mean any approved apparatus or equipment

used in the field to measure pH, iron, turbidity or such other parameters as
may be required.

2.20. Fi11 bench shall mean that portion of a bench formed by spoil or
overburden which has been deposited on or over the original slope.

2.21. Georgia Type V-Ditch shall mean a ditch for the collection and

removal of ground and surface water, censtructed on the s0l1id bench area, with
the opposing slopes being constructed in such a manper $0O as to permit the
total area to be traversed by farm equipment.

2.22. Haulageway or access road shall mean any road constructed,

improved, or maintained by the operator which ends at the pit or bench and
which is located within the permit area. A bench may serve as a haulageway,
but a héuTageQay cannot serve as a bench.

2.23. Highwall shall mean the vertical or near vertical wall consisting
of the exposed strata after excavating operations.

2,24, Mineral shall mean a layer, vein, seam,_bed or deposit; a
stratigraphic part of the earth.

2.25. Mineral face shall mean the exposed vertical cross-section of the

natural seam or deposit being mined and generally forming the base of the

highwall left by excavating operations in surface mining.
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Surface Mining Reg. 20-6D Sec. 2.26.
Series VII ' :

2.26. Monument shall mean a permanent marker consisting of metal or wcod
used to identify the permit area being mined under a surface mining permit,
consisting of a Ewo-inch pipe driven three feet into the earth with a minimum
of four feet exposed and a 2' X 3' sign affixed to the top of the pipe with
company name and permit number permanently affixed. Any suitable equivalent
substitute may be approved.

2.27. Natural drainway shall mean any water course or channel which

carries water to the tributaries and rivers of the watershed. The United
States Geological Survey classification of perennial or intermittent streams
shall be considerad as natural drainways.

2.28. Operation shall mean the permit area indicated on the approved map
submitted by the operator.

2.29, Outer spoil or outer slope shall mean the disturbed area extending

from the outer point of the bench to the extreme lower 1imit of the disturbed
land.

2.30. Overburden shall mean the earth, rock anc other materials lying in
the natural state above a mineral deposit before or after excavation.

2.31. Pit shalil mean that part of the surface_mining opergtion from
which the mineral is being actively removed.

2.32. Reclamation shall mean the process of converting disturbed land to
a stabie form for productive use.

2.33. Regrade or grade shall mean to change the contour of any surface

by the use of leveling or grading equipment.
2.34. Sand shall mean individual rock or mineraj fragments having a

diameter less than 2.00 mm but greater than .02 mm.
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Surface Mining Reg. 20-6D 7 Sec. 2.35.
Series VII

2.35. Seepage water shall mean any water entering the ground from the

surface through Fapi11ary action, cracks, faults or any other natural modes of
entry, and finding its way to the surface again.

2.36. Slope shall mean the angle of repose from the horizontal plane of
spoil banks or ridges of overburden material made in the surface mining
operation; the angle of a hill or mountain. A gentle slope shall mean 0% to
10%; moderate to steep slope shall mean 10% to 45%; extremely steep slope
shall mean 45% and over.

2.37. Soil shall mean any earthen material excluding bedrock.

2.38. So0lid bench shall mean that portion of the bench surface formed by
earth or rock strata which has not been removed, as distinguished from fill
bench.

2.39. Spoil shall mean all overburden material removed or displaced by
excavating eguipment, blasting or any other means.

2.40. Stabilize shall mean to settle, or fix in place by mechanical or
vegetative means, including the planting of trees, grasses, vines, shrubs, or
Tegumes.

2.41. Stoniness shall mean a characteristic of earth, qyerburden or
spoil ref]ectfng its relative proportion of sizable aggregate content as
opposed to its sand, loam, or fine aggregate content. Sites too stony to hand
plant with seedlings shall be classified as extremely stony; those having less
stone but too much stone for tillage shall be classified as stony; tillable
sites shall be ¢lassified as non-stony.

2.42, Storm water shall mean any water fiowing over or through the

surface of the ground caused by precipitation; generally, surface run off.

2.43. Surface water shall mean that water, from whatever source, which

is flowing on the surface of the ground.
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Surface Mining Reg. 20-6D Sec. 2.44.
Serjes VII T T

2.44. Suspension of permit shall mean an act of the director or the

Reclamation Commission or an authorized agent of the director or Rectamation
Commission with legal justification temporarily nullifying the validity of a
permit insofar as the mining and removal of the mined minerals are concerned.

2.45. Water analyses shall mean those water analyses performed by or for

the operator using the analytical procedures set forth in Standard Methods,
Thirteenth Edition, or employing such other field testing methods which have

been approved by the Division of Water Resources.

SECTION 3. HAULAGEWAYS.

3.01. Lecation - The 1ocatjonrqf7the proposed haulageway shall be
identified on the site by visible markings at the time the reclamation and
mining plan is pre-inspected and prior to commencement of construction.

3.02. Grading - The grading of a haulageway shall be such that:

a. Mo sustained grade shall exceed 10%;

b. The maximum pitch shall not exceed 15% for 300 feet;

c. There shall not be more than 300 feet of maximum pitch grade
for each 1,000 feet of road constructed;

d. The surface shall be insloped toward the ditch 1ine at the
minimum rate of 1/2 inch per foot of surface width or crowned
at the minimum rate of 1/2 inch per foot of surface width as
measured from the center line of the haulageway.

3.03. Curves - The grade on switchback curves shall be reduced to less
than the approach grade and should not be greater than ten per cent (10%).

3.04. Cut Slopes - Cut slopes should not be more than 1:1 in soils or

1/4:1 in rock.
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Surface Mining Reg. 20-6D Sec. 3.04.
Serjes VII

3.05. Ditches - A ditch shall be provided on both sides of a through-cut
and on the inside shoulder of a cut-fill section, with ditch relijef
cross-drains be{ng spaced according to grade. Water shall be intercepted
before reaching a switchback or large fill and led off. Water on a fill or
switchback shall be released below the fill, not over it.

3.06. Culverts - Ditch relief culverts shall be installed according to

the following provisions:

a. Road Grade in Per Cent Spacing of Culverts in Feet
2 -5 300 - 800
& - 10 200 - 300
11 - 15 100 - 200

b. The culvert shall c¢ross the haulageway at a 30 degree angle
downgrade;

¢. The inlet end shall be protected by a headwall of suitable
material and the outlet end shall be placed below the toe of
the fiil with an apron of suitable material provided for the
outfiow to spill on;

d. The culvert shall be covered by compacted fill to a depth of
one foot or half the culvert diameter, whichever is greater.

3.07. Culvert Openings - Culvert openings installed on haulageways

should not be less than one hundred (1C0) square inches in area, but, in any
event, all culvert openings shall be adequate to carry storm run off and shall
receive necessary maintenance to function properly at all times.

3.08. Natural Drainway - Minor alterations and relocations of natural

drainways as shown on the reclamation plan will be permitted if the natural
drainway will not be blocked and if no damage is done to the natural drainway

or to adjoining Tandowners.
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Surface Mining Reg. 20-6D Sec. 3.09.
Series VII

3.09. Stream Crossings -Drainage structures shall be required in

order to cross a stream channel. They shall be such so as not to affect
the flow of the stream. Consideration will be given to the time of year
the stream is c¢rossed and length of time the stream channel is used, but in
no event, and under no condition will the flow of the stream be affected or
the sediment load of the siream increased during construction and/or use.

3.10. Removal of Drainage Structures -No bridges, culverts, stream

crossing, etc., necessary to provide access to the operation, may be
removed until reclamation is completed and approved by the director. The
same precautions as to water quality are to be taken during removal of
drainage structures as those taken during construction and use.

3.11. Stabiiization of Slopes -Al1 fill and cut slopes shall be

stabilized after the construction of a haulageway.

3.12. Haulageway Surfacing -Haulageways shall not be surfaced with

any acid-producing or toxic material or with any material which will
produce a concentration of suspended solids in surface drainage.

3.13. Tolerance -All grades referred to in this section shall be
subject to a tolerance of two per cent (2%) grade. A1l linear measurements
referred to in this section shall be subject to a2 tolerance of ten per cent
(10%) of measurement. A1l angles feferred to in this section shall be
measured from the horizontal and shall be subject to a tolerance of five
per cent {5%),

3.14, Mater Bars - Water bars of the ditch and earth berm or 109 type
shall be installed according to the following table of spacings in terms of

per cent of haulageway grade prior to the abandonment of a haulageway.
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Surface Mining Reg. 20-6D se¢. 3.15.
Serjes VII
Percent of Haulageway  Spacing of Water Bars in Feet
2 250
5 135
10 80
i 60
20 : 45
Above 20 25

3.15. Dust Control - Reasonable means shall be employed to prevent loss

of haulageway surface material in the form of dust.

3.16. Abandonment of Haulageway - Upon abandonment of a haulageway, the

haulageway shall be seeded and every effort made to prevent erosion by means

of culverts, water bars or other devices.

SECTION 4., BLASTING.

4.01, Assessment - Any assessment as set forth in Section lla, Article
6D, Chapter 20 of the Ceode of West Virginia, as amended, shall be paid within
10 days after receipt of said assessment notice.

4,02. Sign - A sign permanent1y_affixed at or near the permanent monument
shall describe "warning, blasting area." The sign shall be a minimum of 2' X 3°
with lTegible Tetters to be erected at the time mining operations begin.

4.03. MWritten Notificaticn - Prior to mining operations, written

notification of blasting shall be given by certified mail to all residents,
owners or other persons who are adjacent to any part of the proposed
operation. The United States Post O0ffice Department certified receipt of
notification shall be maintained with the blasting log.

4.04, Blasting Time - Blasting shall be 1imited to the hours between

sunrise and sunset. Blasting on Sunday is strictly prohibited.
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Surface Mining Reg. 20-6D Sec. 4.05.
Series VII

4.05. Approaches to Area - All approaches to the blast area shall be

guarded against unauthorized entry prior to and immesdiately after blast.

4,06, Blasting warning - When blasting is to be done within five hundred

(500) feet of any occupied dwelling, the operator or his authorized
representative shall notify all persons involved that a blast is to be
detonated, stating the approximate time of same. A minimum of one hour
notification must be given prior to detonation.

4.07. Blasting Prohibited - The director or his authorized agent may

prohibit blasting in specific areas where it is deemed necessary for the general

safety of the area.

SECTION 5. DRAINAGE SYSTEM,
5.01. Drainage Plan - There shall be submitted with the application for

surface mining a drainage plan which will show the proposed method of drainage
on and away from the area of land to be disturbed. Said plan shall indicate the
directional flow of water, constructed drainways, natural waterways used for
drainage, streams or tributaries receiving or to receive this discharge,
location of sediment dams and other silt retarding structures, location of all
water test sites, treatment and all other data as may be reguired.

5,02. Natural Drainways - Natural drafinways in the area of land disturbed

by surface mining operations shall be kept free of overburden except where
over-burden placement has been approved. Such drainways shall be identified on
the maps submitted with the application. Surface mining operations will be
prohibited 50 feet on either side of a natural drainway. Overburden placement
and haulageways across natural drainways will be constructed so as not to affect

the flow of the stream, or materially increase the sediment Toad in the stream.
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Surface Mining Reg. 20-6D Sec. 5A.
Serijes VII
5A. Constructed Drainways.

5A.01. Ditch Above Highwall - A1l surface water which drains into the pit

shall be effectively intercepted on the uphill side of the highwall by suitable
and adequate diversion ditches and conveyed by adequate channels or other
suitable means of discharge to natural drainways outside the disturbed area.
The director may, in the exercise of his sound discretion, when not in conflict
with Article 6D, Chapter 20, Code of West Virginia, as amended, waive this
regutation.

5A4.02. Ditch on Bench - Drainage ditches will be constructed on the

excavated solid bench in order to carry off storm, surface or seepage water.
The breaking point for ditches on the bench will fall at or near the midpoint
between natural or constructed drainways. 1In no case shall water be discharged
over a spoil slope. Removal of water from the bench shall be accomplished by
use of adeguate pipe, a rock riprap flume, asphalt or concrete chutes, or by
grading a channel to nonerosive rock.

5A.03. Ditch Below Spoil Siope - All surface water draining off the spoil

slopes will be intercepted by suitable and adequate diversion ditches which will
carry the water to suitable treatment ponds before discharge into a natural
drainway. These ditches will be located within twenty-five (25) feet of the
anticipated toe of the spoil slope. If at any time spoil material interferes

with the flow of water in these ditches, that material shall be cleaned out

immediately. The director may, in the exercise of his sound discretion, when
not in conflict with Article 6D, Chapter 20, Code of West Virginia, as amended,

waive this regulation.
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Surface Mining Reg. 20-6D Sec. 5B.
Series VII ' - , :

5B. Sediment

58.01. Sediment Control - Embankment type sediment dams or excavated

sediment ponds will be constructed in appropriate locations in order to control
sedimentation. Al1 such impoundments shall have a minimum capacity to store
.125 acre-ft./acre of disturbed area in the watershed. This disturbed area will
include all land affected by previcus operations that is not presently
stabilized and all land that will be affected throughout the 1ife of the permit.
Design criteria and construction specifications for embankment type sediment
dams, excavated ponds and other water retarding structures will be found in the
"Technical Handbook for Surface Mining."”

5C. Water Quality

5¢.01. Water Quality Control - A1l reasonable measures shall be taken to

intercept all surface water by the use of diversions, culverts and drainage
ditches of other methods tc prevent water from entering the pit area. All water
accumulation into the pit shall be removed as rapidly as possibie with due
recognition to water quality requirements. All water discharges from the permit
area are to be monitored daily by the operator and a written record of the
testing dates and analytical data shall be kept currenti and made available for
inspection. A monthly compilaticn of the foregoing information will be
submitted monthly to the Chief of the Reclamation Division. Any treatment works
necessary to meet "adequate treatment" shall be approved by the director.
Discharge from the permit area shall not in any case violate Federal or State
water quality standards or effluent limitations. The monitoring frequency for

suspended sclids shall be governed by the standards set forth in the NPDES

Program under the Federal Water Pollution Control Act as amended, 33 U.S.C. 1251

et. seq. and the rules and regulations promulgatad thereunder.
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Surface Mining Reg. 20-6D Sec, 5C.02.
Series VII ’

Water tests shall be taken before surface mining operations begin and the
results of these tests will be shown on the "drainage plan” map. The location
for these pre1iﬁinary tests will be:

1. On natural! drainways above proposed surface mining operations;

2. 0On natural drainways below proposed surface mining operations at or

near the affected drainage area boundary;

3. On natural drainways upstream from the mouth of a natural drainway

affected by surface mining.

5C.02. Treatment Facilities for Drainage from Surface Mine Qperations -

The Chief of the Division of Reclamation or his duly authorized agent shall
conduct such investigation as it is deemed necessary and proper in order to
determine whether or not any such permit should be granted or denifed. In making
such investigation and determination as to any such application, the chief of
the division of reclamation shall consult with the chief of the division of
water resources. Such cooperation shall include, but not be Timited to, a
writien recommendation approving or disapproving the granting of the permit and
the reason or reasons for such recommendation.

50. Seading

5D.01. Seeding of Urainage System - Al1 areas disturbed in the installation

of the drainage system shall be seeded and mulched after construction in
accordance with section 7 of these regulations.

5E. Technical Handbook for Surface Mining

5E,01. Technical Handbook for Surface Mining - Design criteria and

construction specifications for embankment type sediment dams, excavated
sediment ponds, stone check dams, 1og and pole structures, diversion ditches,
outlets and other water control structures are to be found in the "Technical

Handbook for Surface Mining" published by the Department of Natural Resources.

page 14




Surface Mining Reg. 20-6D ) Sec. 6.
Series VII o

SECTION 6. METHOD OF OPERATION

6.01. QOperator Responsibility - In planning and executing surface mining

operations, the operator shall have, at all times, proper regard for all
backfilling and regrading requirements, impcsed by Article 6D, Chapter 20, Code
of West Virginia, as amended, and all rules and reguiations adopted pursuant
thereto, and all provisions of the approved pre-plan.

6.02. Topsoiling or Other Material Suitable for the Post Mining Land Use -

These materials shall be removed in a separate Jayer and distributed over the
backfilled area, or if not utilized immediately, segregated and stockpiled in a
separate location as specified in the pre-plan. Topsoil not immediately
vtilized shall be protected from wind and water erosion. Any material used for
topsoiling must be capable of supporting and maintaining the approved post

mining Tand use.

6,03. Treatment of Toxic Material - [All expesed mineral seams remaining
delete within brackets

after mining and] Any acid-forming, toxic-forming, combustible materials, or any

other waste materials that are exposed, shall be covered with a minimum of four
{4) feet of nontoxic and noncombustible material; or test, treat and blend
material to provide materials suitable to prevent water pollution. If
necessary, this material shall be treated to neutralize toxicity in order to
prevent water pollution and sustainad combustion and/or tc minimize adverse
effects on plant growth and Tand uses. Where necessary to protect against
upward migration of salts, exposure by erosion, to provide an adequate depth for
plant growth, or to otherwise meet local conditions, the director shall specify
thicker amounts of cover using non-toxic material. Acid-forming or
toxic-forming material shall not be buried ¢r stored in proximity to a drainage

course so as to cause or pose a threat of water poltution.
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6.04. Small Depressions - The requirement of this section to achieve

approximate original contour does not prohibit construction of small depressions
if they are approved by the director to minimize erosion, conserve soil moisture
or promote revegetation. These depressions shall be compatible with the
approved post-mining land use.

6.05. Bench Surface - The surface of the regraded bench shall be graded so

as to permit the use of farm implements and machinery.
6.06. (Reserved)

6.07. Final Graded Slopes - Final graded slopes shall mean slopes

backfilled and graded to eliminate the highwall which does not excead the angle
of repose or such lesser slope as is necessary to assure stability.

5.08. Grading Quter Spoil - All outer spoil shall be graded s¢ as to blend

into the adjoining undisturbed Tands.

6.09. Regrading or Stabilizing Rills and Gullies - Any rills or gullies

deeper than nine (9) inches forming in areas that have bezen regraded and the
topseil replaced but where vegetation has not yet been established will be
deemed unacceptable and any such rills or guliies shall be filled, graded, or
otherwise stabilized and revegetated. Rills or gullies of lesser size shall
also be stabilized if they will be disruptive to the approved postmining land
use or may result in additional erosion and sedimentation:

6.10. Inactive Status - Inactive operation status will be considered for a

period not to exceed one {1} year from date of approval providing that prior
written approval is obtained from the director.

6.11. Keeping Qperation Current - Grading, backfilling and water

management practices as approved in the plans shall be kept current as follows:
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a. Should the operation include only stripping (no augering or highwall
mining), the grading and backfilling shall follow the mineral removal
by a period not to exceed sixty {60) days or 3,000 linear feet.

b. Should the operation inciude stripping and highwall mining, the
highwall mining shall follow the stripping within sixty {60) days, or a
reasonable time as prescribed by the director. Grading and backfilling
shall follow the highwall mining by not more than thirty (30) days or
1,000 Tinear feet.

c. Should the particular site conditions or weather make adherence to
these guidelines impractical the period of time or the distance

required %o be current may be reasonably extended.

6A. Reguirements for Special Lanc Use Purpcses

6A.01. Alternative Plans - Alternative plans for restoration of the

disturbed aresa may be submitted to the director. If such restoration will be
c0nsis£ent with the purpose of Article 6D, Chapter 20, Code of West Virginia, as
amended, and if such plans are approved by the director and complied with within
such time 1imits as may be determined by him as being reasonable for carrying
out such pTans, the backfilling and grading requirements heretofore contained,
may be modified.

6A.02. Water Impoundments - Prior to the constru;tion of an impounding

area for the storage of water after mining, approval must be obtained from the
director for such impountment. The Division of Water Resources will cooperate
with the Division of Reclamation in reviewing all portions of any plan for water
impoundments as they relate to water quality and will give its recommendations
therefore, to the Division of Reclamation. This plan will include but not be

Timited to the following:
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a. Location of the impounding area:

b. Dimensions of the area as to capacity and depth (average, maximum and
minimum);

c. Plot plan of impoundment area;

d. Source of water entering the impoundment;

e. Quality of the water entering the impoundment;

f. Quality of water leaving the impoundment and mechanism of discharge;

g. Mineral or seams mined or involved with impoundment;

h. Chemical characteristics of the soils and underlying strata in the
impoundment area as they relate to acid production;

i. Safety aspects considered such as spillway overflow, emergency
spiliway, access to area; and

j. Consent of the landowner for such impoundment with submission on
specified forms.

6A.03. Sanitary Landfills - Where waste materials from a ccal preparation

or conversion facility or from other activities conducted outside the permit
area such as municipal wastes, garbage, etc., are used for fill material, plans
for such use shall be approved by the director. Such plans for sanitary
landfills and/or solid waste disposal areas shall be accompanied by the written
approval of the Division of Water Resources and where appropriate, the State
Department of Health.

6B. Steep Slope Mining

68.01. Applicability - On surface mining operaticns where the natural

slope exceeds twenty degrees (20°), the provisions of this section in addition
to other applicable provisions of these regulations, shall apply. On lesser

slopes that require measures to protect the area from disturbance as determined
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by the director based on consideration of soils, climate, method of operation,
geology, and other regional characteristics, the provisions of this section, in
addition to other applicable provisions of these reguiations, shall also apply.
These provisions do not apply where mining is done on a flat or gently rolling
terrain with an occasional steep slope through which the mining proceeds and
lTeaves a plain or predominately flat area.

6B.02. Downsiope Placement - Spoil or debris including that from clearing

and grubbing, shall not be placed on the downslope except as provided for in
section 6D. or EE. of these regulations.

6B8.03. Highwall Elimination - The highwall shall be eliminated and the

disturbed area graded. Land above the highwall shall not be disturbed unless
the director finds that the disturbance will facilitate compliance with the
requirements of this section,

68,04, Stabil{ization - The material used o backfill and eliminate the

highwall shall be sufficiently compacted or otherwise mechanically stabilized so
as to insure stability of the backfill. Woody materials may be buried in the

backfilled area only when the burial does not cause or add to instability.

6C. Mountaintop Remcval

6C.01. Applicability - Where the mountaintop removal technique is applied,

the provisions of this section in addition to other applicable provisions of
these regulations, shall apply.

6C.02. Outcrop Barrier - An outcrop barrier of sufficient width shall be

retained where necessary to prevent slides and erosion. Where no outcrop exists

due to previous mining, this requirement will be waived.
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6C.03. The Final Graded Slopes - The final graded top plateau slopes on the

mined area shall be less than 5 horizontal to 1 vertical so as to create a level
plateau or gently rolling configuration and the outslopes of the plateau shall not
exceed 2 horizontal to 1 vertical except where approved by the directer, but in no
case shall the minimum static safety factor be less than 1.E.

6C304. Drainage -The resulting level or gently rolling contour shall be
graded to drain inward from the outslope except at specific points where it
drains over the outslope in protected channels.

6D, Disposal of Spoil cr Toxic Forming Materials or Permanent Overburden

Disposal Sites by Methcds Other Than Valley or Head-of-Hollow Fills

6D.01. Applicability - Spoil or toxic forming materials not required to

achieve _the approximate original contour or to be placed in permanent disposal

sites shall be transported to and placed in a controlled manner in disposal areas
other than the mine workings or excavation only if a1l the provisicns of this
secticn are met.

6D.02. Location of Disposal Sites - The disposal areas shall be within the

permit area and they must be approved by the director as suitable for
construction of fills. The disposal area shall be Tocated on the mocst moderate
slopes and naturally stzble areas available., Where possible, fill materials
suitable for disposal shall be placed upcn or above a natural terrace, bench, or
berm, if such placement provides additional stability and prevents mass
movement.

60.03. Certification - Certification of the fi11 shall be as follows:

a. The fi11 shall be designed using recognized professional standards and
certified by an approved registered professional engineer or other approved

professional specialist;
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b. The i1l shall be inspected for stability by an approved registered
professional engineer or other approved professional specialist after
compietion of the first B0-foot 1ift, to assure remcval of all organic
material and topsoil, placement of under-drainage systems, and proper
construction in accordance with the approved pre-plan. The approved
registered professional engineer or other approved professional
specialist, shall also provide a certified report upon complietion of
the fi11 that the fill has been constructed as designed in the
approved pre-plan, and

c. Where fills are placed on siopes less than twenty degrees (20°) a
certification shall not be required.

6D.04. Stabilization - Where the slope in the disposal area exceeds 2.8

horizontal to 1 vertical (36 per cent) or where necessary to achieve a static
safety factor of 1.5, measures such as Keyway cuts, rock toe buttresses or other
techniques shall be used. All organic material shall be removed from the
disposal area and the topsoil must be removed and segregated before the
overburden is placed in the disposal area. Suitable organic material may be
used as mulch or may be included in the topsoil. The spoil or toxic forming
materials shall be transported and placed in a controlled manner, concurrently
compacted as necessary to insure long-term mass stability and prevent mass
movement. The fi1l shall be drained and graded to allow surface and subsurface
drainage to be compatible with the natural surroundings.

6D.05. Drainage - The disposal area shall not contain springg, natural
water cources or wet weather seeps unless Tateral drains are constructed from
the wet areas to the under drains in such a manner that infiltration of the water

into the fi11 shall be prevented. The drains shall be designed and constructed of
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course rock. If no filter is designed for the under drain, sufficient
capacity shall be provided to allow for partial plugging of the drain. No
rock shall be used in under drains if it tends to disintegrate or if it is

acid-forming or toxic-forming.

6D.06. Construction - Construction of the fil1l shall be as fo11ows:

a. All areas upon which the fill is to be placed shall first be
progressively cleared of all trees, brush, shrubs, and other organic
material. This material shall be removed from the fill area;

b. Depositing and compacting the fill in layers shall begin at the toe
of the fi1l. The layers shall be constructed approximately parallel
with proposed finish grade. A1l material shall be deposited in
uniform horizontal layers and compacted with haulage equipment.

¢. The thickness of the layers shall not exceed four feet;

d. The outer stope shall be no steeper than 2 horizontal to 1 veritcal.

A 20-foot wide bench shall be installed at a maximum of every 50 feet
in vertical height of the fi11 with a 3% to 5% slope toward the fill
area, normal to such, and a 1% slope toward a rock ripfrap channel or
natural drainway; and

e. When construction of each Tift (maximum of every 50 feet in vertical
height) of the fi11 is completed, topsoil or other suitable materiail
which will support vegetation shall be spread over the completed
slope and bench. The slopes and benches shall then be seeded and
mulched immediately in accordance with the approved revegetation

plans.
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6E. Dispesal of Spoil Materials in Valley or Head-of-Hollow Fills

6E.01. Applicability - Spoil not required to achieve the approximate

original contour or being placed in permanent overburden disposal sites shall be

transported to and placed in a controiled manner; spoil to be disposed of in

natural valleys must be placed in accordance with the following requirements.

6E.02. Locaticn of Spoil Areas - The disposal areas shall be within the

permit area and they must be approved by the director as suitable for construction
of fills. The disposal area shall be Tlocated on the most moderate slopes and
naturally stable areas availabis. Where possible, fil11l materials suitable for
disposal shall be placed upon or above z natural terrace, bench, or berm, if such

placement provides additional stability and prevents mass movement.

6E.03. Certification - Certification of the fi11 shall be as follows:

a, The fill shall be designed using recognized professional standards and
certified by an approved registered professional engineer or other
approved professional specialist; and

b. The fi11 shall be inspected for stability by an approyed registerad
professional engineer or other approved professional specialist after
completion of the first 50-foot 1ift, to assure removal of all organic
material and topsoil, placement of under-drainage systems, and proper
construction in accordance with the approved pre-plan. The approved
registered professional engineer or other approved professional
specialist, shall alsc provide a certified report upon completion of the
fill that the fi11 has been constructed as designed in the approved

pre-plan.,
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6E.04. Stabilization - Where the slope in the disposal area exceeds 2.8

horizontal to 1 vertical {36 per cent) or where necessary to achieve a static
safety factor of 1.5, measures such as keyway cuts, rock toe buttresses or
other techniques shall be used. All organic material shall be removed from the
disposal area and the topsoil must be removed and segregated before the
overburden is placed in the disposal area. Suitable organic material may be
used as mulch or may be included in the topsoil. The spoil shall be
transported and placed in a controlled manner, concurrently compacted as
necessary to insure long-term mass stability and prevent mass movement. The
i1l shall be drained and graded to allow surface and subsurface drainage to be
compatible with the natural surroundings.

6£.05. Drainage - The disposal area sha11 not contain springs, natural
water courses or wet weather seeps unless lateral drains are constructed from
the wet areas to the under drains in such a manner that infiltration of the
water into the fill shall be prevented. If springs, natural water courses or
wet weather seeps are encountered, a system of under drains shall be constructed
from each spring or seepage area as Tateral drains to the rock core. If no
filter is designed for the under drain, sufficient capacity shall be provided to
allow for partial plugging of the drain. No rock shall be used in under drains
if it tends to disintegrate or if it is acid-forming or toxic-forming.

6E.06. Construction - Construction of the fil1l shall be as follows:

a. All areas upon which the fi11 is to be placed shall first be
progressively cleared of all trees, brush, shrubs, and c¢ther organic
material. This material shall be removed from the fill area. No more
than 3.0 acres, excluding roadway for construction of fil1l, shaill be

clearad in the valley fill site until the first 1ift is completed;
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b. A rock core shall be progressively constructed as the layers are brought

€.

up through the valley fill. The rock core shall be a minimum of 16 feet
in width and composed of rock with a minimum dimension of 12 inches. The
rock core shall consist of no more than 10% fines as determined by visual
inspection (fines being a material with a dimension of less than 12
inches);

Depositing and compacting the fi11 in Tayers shall begin at the toe of
the fi1l. The layers shall be constructed approximately parallel with
proposed finish grade. All material shall be deposited in uniform
horizontal layers and compacted with haulage equipment.

The thickness of the Tayers shall not exceed four feet;

During and after construction, the top of the fi1l shall be graded to
drain back to the head of the fill on a slope no greater than 3%. A
drainage pocket shall be maintained at the head of the fill at all times
to intercept surface runoff. Maximum size of the drainage pocket shall
be 10,00C cubic feet;

The outer slope shall be no steeper than 2 horizontal to 1 vertical. A
20-foot wide bench shall be installed at a maximum of every 50 feet in
vertical height of the fi11 with a 3% to 5% slope toward the fill area,
normal to such, and a 1% slope toward a rock rip-rap channel or natural
drainway; and

When construction of each 1ift (maximum of every 50 feet in vertical
height) of the valley fill is completed, topsoil or other suitable
material which will support vegetation shall be spread over the completed
slope and bench excluding the rock cere. The completed slope and bench

shall then be seeded and mulched immediately in accordance with the

approved revegetation plans.
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6E£.07. Variance - Where it can be demonstrated that other design criteria
are justified, certain reguirements of this section may be waived. The basis for
justification are, but not 1imited to, land use potential, inavailability of durable
rock, and site stability.

6E.08, Limestone, sandstone and sand mining operations unless otherwise

specified in the Act or these rules and regulations shall be exempt from bending and

reclamation requiremants.

SECTION 7. REVEGETATION AND STANDARDS FCR EVALUATING VEGETATIVE COVER.

7.01. Approval of Private Revegetation Contracter - In the event the operator

contracts with a private contractor to carry cut the planting, the private
revegetation contractor shall first submit to the director a written resume of his
past experience and training. On the basis of such resume, he shall be adjudged
gualified or not, as the case may be, and so notified by the director in writing.
Should experience warrant, a private revegetation contractor may be adjudged
disqualified and so notified by the director in writing.

7.02. Objective in Revegetation - The objective in revegetation is to gquickly

establish a vegetative cover on all disturbed areas to minimfze ercsion, provide
economic benefits, and restore aesthetic appeal. Plants that will give a quick
permanent cover and enrich the soil shall be given priority. A temporary or
permanent cover should be established by the end of the first growing season and a
permanent cover by the end of the second growing season. All plants shall be
considered a tool in achieving stabiiization and an appropriate land use objective.
Provided that Timestons, sandstone, and sand mining operations shall be exempi from
revegetation reguirements unless otherwise specified.

7.03. Reference Areas - Success of revegetation shall be_meaSured on the basis

of reference areas approved by the director.
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7A. Seeding and Planting

7A.01. Seasonal Feasibility - Appropriate vegetation shall be planted,

seeded, aerial-seeded, or hydro-seeded in accordance with accepted
agricultural and reforestation practices when the season is favorable for seed
germination and plant survival except as otherwise specified in these
regulations.

7A.02. Minesoil Characteristics - Surface mining of minerals and

removal of overburden results in minesoil which varies greatiy in fertility,
.acidity and stoniness. These three characteristics, together with steepness
of slope, shall be used in determining characterization for the purpose of
establishing vegetation. Premining overburden sampling and analysis or
previous experience and correlation data, shall be submitted with the pre-plan
for all acid-producing seams. The plan shall identify toxic strata and
provide planned handling and final placement for acid strata. Overburden
anaiysis to be in accordance with standard procedures outlined in
Environmental Protection Agency Manual No. 600/2-78-054 (Field & Laboratory
Methods Applicable to Overburdens and Minesoils) or other approved methods by
the Department of Natural Resources. Minesoil classification shall be in
accordance with Table 6.

7A.03. Minescil Analysis - Tests for minesoil acidity, expressed as pH,

shall be taken at points distributed uniformly over the disturbed area.
Minesoil tests may be made with accepted field indicators or other approved
techniques. Minesoils with chemical characteristics that could restrict
vegetation establishment and growth shall be analvzed hy an approved s0ils
faboratory. The results of these tests shall be filed with the final planting

plan.

page 27




Surface Mining Reg. 20-6D Sec. 7A.04.
Series VII I :

7A.04. Function of Annual and Biennial Cover Crops - COn areas where

excessive erosion is 1ikely to occur, rapid establishment of vegetative cover
shall be required. Seeding of annuals and biennials on such areas shall be
considered as a means for achieving temporary vegetative cover only and not
acceptable in the achievement of permanent cover, See Table 5.

7A.05. Development of Planting Plan - Planting plans will be a part of

the premining and reclamation plan. The mining plan and the projected
configuration after mining will be the basis for classifying the area as
follows:

a. A prediction of the minesoil ¢lass and the basis for the same;

b. Treatment to neutralize acidity;

¢. Mechanical seed bed preparation;

d. Rate and analysis of fertilization;

2. Rates and types of mulch;

f. Perennial vegetation including herbaceous and woody plants where

appropriate, rate and species;

g. Areas to be planted or seeded to trees and shrubs;

h. Land use objective;

i. Maintenance schedule if appropriate; and

j. Identify who will conplete revegetation treatments.

Seeding will be concurrent with the operation as mining and backfilling
progresses.

7A.06. Development of Final Planting Plan - A final planting plan shall

be prepared and submitted to the director for nhis approval within thirty (30)

days after the grading and backfilling of the operation have been approved.
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7B. Plant Material Selecticon and Treatment

78.01. Specifications - A1l planting plans for wogdy vegetation will include

provisions for hérbaceous cover using a suitable mixture from Table One. The
following specifications should govern the selection and extabiishment of seeds
and pltants used in the revegetation of surface minesoil and based upon the
following capability class:
a. On favorable minesoil material, prepared for perennial cover crop use,
non-stony and with pH 5.5 or higher, one of the following mixtures

should be used: |

1. Seed mixtures #1, 2, 3, &, or 5 from Table One, of these regqulations
should be applied where annual maintenance treatment is assured.
Mixture #4 should be applied where the graded portion of minesoil is
to be used as a firebreak or cccasionally as a haulageway.

2. Establishment of grass, legume or perennial grass cover crop should
require the following treatment: (i) Innoculation of legume seed
with proper strain;

(i1) Triple innoculation rate if hydro-seeded;

(ii1) Protection of seeded minesoil area from grazing livestock;

(iv)  Application of lime to pH 6.0 for mixture #4, to pH 6.5 to 7.0
for all other mixtures.

(v} Application of fertilizer will be based on a minesoil test for
1ime, phosphorus, and potash from a soils Tab or will be a
minimum of 200 1bs., ammonium nitrate and 200 1bs. triple super
phosphate or eguivalent;

{vi) Preparation of seed bed by harrowing, discing or other approved
methods; and

{vii) Completion of fall seediﬁg for legumes should be completed by
September first.
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b.

3. Maintenance of cover crop should be carried out by the operator or
his assignee until the cover c¢rop is adjudged by the director to be
satisfactorily established and may require the following treatment:
(1) Maintain pH 6.5 - 7.0 for Mixture 1;

(i1) Maintain pH 6.0 - 6.5 for Mixture 2, 3, 4 and 6;

(ii1) Maintain pH 5.5 - 6.0 for Mixture 4;

(iv)  Topdress every two years with 400 Ibs. per acre 0-20-20 for
Mixture 5.

On favorable minesoil material prepared for woodland ancd wildlife use,

any one mixture from Table Two of this regulation, along with

proportions and treatment prescribed for it, should be selected for use
in the direct seeding of herbaceous species and planting of trees and
seedlings.

1. Establishment of plant growth for woodland cover should require:
{1} Spring planting of seedlings not later than May Ist and

preferably before April 15%th; and
{i1) Spacing of shrubs and all trees in a pattern eight feet by
eight feet apart of 680 trees per acre.

2. Establishment of ¢rown vetch-rye grass or Serecia-tali Fescue
mixtures for wildlife cover may be done in accordance with section
78.01 (a}{2) of this regulation.

On moderately favorable minesoil material, prepared for woodland and

wildlife use, with pH 5.5 and above, graded but stony, on moderate to

steep slopes, non-stony and stony, one of the mixtures with specified
proportion and treatment from Table Three, of this regulation should be

used.
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1. Overseeding on moderate to steep slopes on tree planting sites
shall be carrijed out on minesoil in order to prevent siltation,
esfﬁbTish ground cover and minimize erosion., Seed one of the
mixtures from Table One.

2. Establishment of plant growth shall require innoculation of
legume seed with proper strain, and shall be protected from
grazing by livestock. Triple innoculation rate if hydroseeding.

d. On favorable minesoil material prepared for woodland and wildlife
use, which includes all extremely steep and/or stony minesoil, one of
the mixtures with specified proportions and treatment from Table

Three of this regulation should be used.

1. Establishment of plant growth should require:

{1 Broadcasting Mixture 1 and 2 before May 1lst and frost
seeding mixture 2 by early March.

{i1) Black Tocust seed must be seventy percent (70%} or more
viable. A1l Jegumes must be innoculated and must be
protected from grazing by livestock., Triple innoculation
rate if hydroseeding. Mixture No. 1 of Tab1e Three, should
he used for extremely stony aresas when tested acidity
indicated a pH of 4.0 or better.

e. Other species of trees, shrubs, grasses, legumes or vines may be
approved by the director.
7C. Mulch

7C.01. Mulch Specifications - Mulch shall be used on all disturbed areas.

Annual grains such as ocats, rye, wheat, etc. may be used instead of mulch when
it is shown to the satisfaction of the director that the substituted grains will
provide adequate stability and that they will be replaced by species approved
for the postmining use.
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Approved materials and minimum rates to be applied are as follows:

Material - Rate/Acre

Straw Or Hay 1 - 2 tons - material may be
anchored with asphalt emulsion or
other techniuques approved by the

director
Wood fiber or wood 1,000 Tbs.
cellulose products
Shredded bark 50 cubic yards

The following materials may be used with wood fiber or wood cellulose on a
Timited basis upon approval by the director or his duly authorized agent.

Minimum Rate/Acre for Wocd

Material Rate/Acre Fiber or Wood Celluliose
Genaqua 743 25 gallons 500 1bs.
Curason AK or HA 25 gallons 500 Tbs.
Aerospray 70 25 gallons 500 ibs.,

Any other suitable materials including latex or plastic compounds may be

approved by the director.

7D. Standards for Evaluating Vegetative Cover

70.01. Final Planting Report - A planting report shall be prepared by the

operator and filed with the director on the prescribed form when the planting of
a permit area is completed. All planiing reports shall be certified by the
operator or by the party with which the operator contracted for planting.

7D.02. Time for Inspection - The operator shall review aj] areas he has

under bond prior to the recognized spring and fall planting seasons. The
operator shall cause those areas deficient of vegetative cover to be retreated,
graded, seeded, planted, mulched, Timed, or whatever, to establish a satisfactory

stand of vegetation.

page 32




Surface Mining Reg., 20-6D Sec, 7D.03.
Serjes VII

7D.03. Standards for Perennials - Standards for Tegumes and perennial

grasses shall require at Jeast an eighty percent (80%) ground cover. Substandard
areas shall not exceed one-fourth (1/4) acre {100' X 100') in size nor total more
than twenty percent (20%) of the area seeded. The ground cover of living plants
on the revegetated area shall be equal to the ground cover of 1iving plants of
the approved reference arsza for a minimum of two growing seasons. The ground
cover shall not be considered equal if it §s less than ninety percent (90%) of
the ground cover of the reference area for any significant portion of the mined
area. |

70.04. Standards for Woody Plants with Perennials - Standards for woody

plants with legumes and perennial grasses overseeded shall require a sixty
percent (60%) establishment of ground cover of legumes and perennial grasses, and
400 trees {included volunteer tree species) and/or planted shrubs per acre,
cemprising a staisfactory vegetative ground cover as determined by the director,
Substandard areas shall not exceed one-fourth (1/4) acre {100' X 100') in size
not total more than twenty percent (20%) of the area seeded or planted. The
ground cover of Tiving plants on the revegetated area shall be equal to the
ground cover of 1ivirng plarts of the approved reference area for a minimum of two
growing seasons. The ground cover shall not be considered equal if it is Tless
than ninety percent {90%) of the ground cover of the reference area for any
significant portion of the mined area.

70.05. Final Inspection Report - In no instance shall the official

vegetative cover evaluation be carried out until the planting and seeding
concerned has survived two growing seasons or a minimum of 18 months. A final
inspection report shall be prepared and filed following inspection to determine
that the above evaulative standards have been complied with. If acceptable, the

director may then cause the remainder of the bonds to be released.
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Surface Mining Reg.
Series VII

20-6D

TABLE ONE

Sec. 7.

USE: HAY, PASTURE OR OTHER WHERE HERBACAOUS COYER IS DESIRED

g.

Alfalfa
Crchardgrass

Birdsfoot Trefoil
Tall Fescue

Birdsfoot Trefoil
Orchardgrass

Sericea (Hulled)
Red Tep
Tall Fescue

20
10

10
10
.10
20
15

1bs.
1bs.

1bs.
1bs.

1bs.
Tbs.
1bs.

5.

6.

Crown Vetch
Tall Fescue
**lJjeeping Lovegrass

Crown Vetch
Rye Grass
**Yeeping Lovegrass

15 tbs.
20 1bs
3 1bs.

15 1bs.
15 1bs.
3 1bs.

* APPROVED SEED MIXTURES FOR OVERSEEDING TREE AND SHRUB SEEDLINGS

Tall Fescue
Sericea

Tall Fescue
Rya Grass
Sericea

Tall Fescue

**Weeping Lovegrass

Sericea

30
15

20
10
15

20
3
15

Tbs.
1bs.

1bs
1bs.
1bs.

Tbs
Tbs.
I1bs.

10.

11‘

12.

FOR ELEVATIONS ABOVE 2500°

Tall Fescue
Red Top

Tall Fescue
**Yeaping Lovegrass

Tall Fescue
Sweet Clover

* Establishment of vegetation includes liming to pH range 5.5 - 7.0.
of fertilizer shall be based on sojl test results from a soils laboratory.
Without a soil test, apply 600 1bs. 10-20-1C or equivalent, and protection from

grazing during the seedling state.

20 1bs
4 1bs.

20 1bs
3 1bs.

20 lbs
10 1bs.

Application

** Red Top may be substituted for Weeping Lovegrass for iate summer and fall
seedings at a rate of 3 1bs. per acre.
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Surface Mining Reg. 20-6D
Series VII

Sec. 7.

TABLE TWO

APPROVED WOODLAND PLANT MIXTURES
(Nursery Grown Seedlings)

10.

11‘

Black Locust (3000')
White Pine

Black Locust (3000')
Virginia Pine

Scoteh Pine
White Pine
Red Pine (above 2000'}

Virginia Pine (below 2500")

Black Locust (below 3000')
Tulip Poplar {below 3000')

Sycamore (below 2500')
Red Dak

Autumn Olive and adapted

pine or hardwoods

European Btack Alder
(below 2500")

Sycamore

Indigo Bush

Autumn 0live

Eurcpean Black Alder
Black Locust

Sweet Crab Apple*
Washington Hawthorne*

Blackberry*

Grey Dogwood*
Silky Cornell*

Plant in bands 6 rows or more in width
Black Locust not to exceed 50%

Plant in bands 6 rows or more wide
Black Locust not to exceed more than 50%

Use mixture of two or more if available
Plant in bands 6 rows or more

Use up to one-half locust with one or
more of hardwood species. Plant in
bands & or mere rows in each species

Where owner's interest is wildlife im-
provement, plant in bands of 3 to 6
rows preferable with pines or in biocks
of one-fourth acre spaced 600' apart

Use these plants where protection from
grazing is impractical or protection
will not be maintained. For wildlife
habitat improvement use 3 to 6 row bands
where two or more species are planted.

Use European Black Alder where pH is
near 5.5

Use only on steep erodible outslopes.

On bench of areas where owners primary
interest is wildlife habitat improve-
ment, plant in clumps of 12 spaced 10' to
12' apart. Clumps should be spaced 200
to 300' apart, planted in between with
pine, Indigo Bush or Autumn Qlive.

Piant on bench spaced 6 x 6 in blocks 100
plants per block.

On bench near water impoundments spaced
8 x 8.

*Should be planted only on the more favorable sites. Preferably a north or
northeastern aspect with a pKH of 6.5 or above.
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Surface Mining Reg. 20-6D Sec. 7.
Series VII

TABLE THREE

* APPROVED MIXTURES
HERBACECQUS AND WOODY SPECIES FOR DIRECT SEEDING

1. Tall Fescue 30 1bs.
Sericea 15 1bs.
Black Locust** 3 Ibs.

2. Tall Fescue 20 1bs
Rye Grass 10 1bs.

Sericea 15 1bs.
Black Locust** 3 l1bs.

3. Tall Fescue - 20 1bs
Weeping Lovegrass 3 bs.

Sericea 15 1bs.
Black Locust** 3 1bs.

&. Tall Fescue 30 1bs. Better suited to higher
Birdsfoot Trefoil 10 1bs. elevations above 2500'.
Black Locust** 3 1bs.

5. Tall Fescue 20 1bs Better suited to higher
Red Top 3 1bs. elevations to 2500
Birdsfoot Trefoil 10 1bs.

Black Locust** 3 1bs.

* Application of fertilizer shall be based on soil test results from a soils
laboratory. Without a soil test, apply a minimum of 200 Tbs. ammonium nitrate and
200 1bs. triple super phosphate. Equivalent amounts of nitrogen and phosphorus is
acceptable,

** Black Locust seed may be omitted on the bench areas or where erosion is not a
serious problen, or at elevations above 2000', 1/4 1b./acre Virginia Pine; 1/4
Ib/acre White Pine, and 3 ibs./acre Japonica Intermedia may be substituted for
Black Locust. |
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Surface Mining Reg. 20-6D , Sec. 7.
Series VII

TABLE FOUR

* APPROVED MIXTURES FCR WATERWAYS, DIVERSICNS
DRAINAGE STRUCTURES, HAULAGEWAYS, HIGHWALL ACCESS, ETC.

1.

Tall Fescue 50 1bs.,
Birdsfoot Trefoil 10 1bs,
Red Top 3 1bs.
Perennial Rye Grass 20 ibs.
Tall Fescue 30 Ibs.
Birdsfoot Trefoil 10 Ibs.
Red Top 3 Tbs.
Tall Fescue 40 1bs,
Crown VYetch 15 Ibs.
Red Top 3 1bs.
Tall Fescue 50 1bs.
Crown VYetch 15 1bs.
Tall Fescue 30 1bs.
Reed Canarygrass 20 Ths.
Red Top 3 Ibs.

NOTE: MWeeping Jovegrass at 3 1bs. per acre may be substituted for Red Top

*

for spring and early summer seedlings on well drained areas.

Application of fertilizer shall be based on soil test results from a sofls
Taboratory. Without a soil test, apply a minimum of 200 1bs. ammonium
nitrate and 200 1bs. triple super phosphate. Equivalent amounts of
nitrogen and phosphorus fertilizer is acceptable.
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Surface Mining Reg. 20-6D Sec. 7.
. Serjes YII
TABLE FIVE
* ANNUAL AND BIENNIAL COVER CROPS FCR TEMPCRARY COVER
Suggested Rates of
Application - Pounds Seeding
in Acres Season
- Grasses -
Balbo Rye 30 - 60 Fall
Abruzzi Rye 30 -~ 60 Fall
Wheat 30 - 60 Fail
Cats 30 - €0 Fall
Japanese Millet 10 - 15 Summer
Millets - German, Foxtail 10 - 15 Summer
Sudan Grass - Sorghum Hybrid 10 - 20 Summer
Pearl Millet 10 - 20 Summer
Sudan Grass 10 - 20 Summer
Annual Rye Grass - 10 - 15 Spring or Fall
- Legumes -
Kobe Lespedeza 5 - 10 Summer
Korean Lespedeza 5 10 Summer
Hairy Vetch 20 - 40 Fall
Sweet Clover 10 ~ 20 Summer
- Forbs - o
Buckwheat 30 - 60 Summer

* Application of fertilizer shall be based on soil test results from a soils
Without a soil test, apply a minimum of 200 1bs. ammonium

laboratory.

nitrate and 200 1bs. triple super phosphate.
nitrogen and phosphorus fertilizer is acceptable.

Equivatent amounts of
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Surface Mining Reg. 20-860 Sec. 7.
Series VII N

TABLE SIX

CLASSIFICATION OF MINESOILS WITHIN SOIL TAXONOMY

Minesoils of all ages are now being grouped under the category called
spolents. This means recognition that these highly disturbed or manmade soils
deserve the same attention, classification and management as other soils.

1'

8.

9.

10.

Fieldcrest is a family of minesoils containing a mixture of rock types.

Tt has an acid but not extremely acid profile. Texture is loamy;
mineralogy is mixed and fertility is medium. These are probably the most

widespread minesoils in West Virginia.

Postoak is a minesoil family containing a dominance of mudstone material. It
is near neutral in profile reaction; fine Toamy textures and relatively fertile.

Widen minesoils are dominated by carbon rich coarse fragments or mine waste.
They are acid in reaction but respond well to liming and revegetation.

Brandonviile minesoils are dominated by shaly (fissile) coarse fragments.
They are loamy in texture, have mixed mineralogy, are moderately acid and
moderately fertile.

*Yalley Point minesoils are dominated by sandstone coarse fragments., They are
coarse loamy in texture, have siliceous mineralogy, low fertility and are
extremely acid. These minesoils provide stable roadways and building sites.

*Birdcreek minesoils are similar to Valley Point soils but are acid
instead of extremely acid.

Killarm minesoils contain a mixture of rock types. The profile is neutral
in reaction. Texture is medium loamy. Mineralogy is mixed and fertility
{except nitrogen) is relatively high.

Overfield minesoils contain a mixture of rock types. The profile is extremely
acid (pH is below 4 at 10 inches). Texture is medium loamy. Mineralogy is
mixed, Fertility is medium but acid related toxicity must be remedied by
topsoiling or massive liming in order t¢ get desirable plant growth.

Shawneetown minesoils have less than 10% rock fragments in the profile. The
reaction 1s neutral; texture is fine loamy; mineralogy is mixed and fertility
is relatively high except for nitrogen. These minesoils are suitable for
cultivated cropping, but may not be present in mappable units in West Virginia.

Pursglove minesoils are 1ike Widen except that they are extremely acid and
require covering with favorable material or massive liming for satisfactory
revegetion.

*S0i1s 5 and 6§ frequently occur together in complex patterns. These ten
spolents cover most but not all minesoils in West Virginia. Other named
minesoils have been identified and described and can be classified on request.

page 39




Surface Mining Reg, 20-6D Sec., 8.
Series VII

SECTICN 8. BOND AND PERMIT REQUIREMENTS

8.01. Scale for Reclamation Plan Map - The scale required for all maps and

plans prepared for submission with an application for a surface mining permit
shall be as follows:
a. Scale of U.S. geological survey topographic 15-minute quadrangle shall
be enlarged to approximately 660 feet to the inch;
bD. Scale on a U.S. geoiogical survey topographic 7.5-minute quadrangle
shall be enlarged to 500 feet or less to the inch;
¢. Scale on aerial photograph shall be 660 feet or less to the inch;
d. Scale on the Progress, Alternative Plan and Final Maps shall be of the
same scale of the approved Pre-Plan Map.

8.02. Scale for Progress and Final Maps - The scale required for progress

maps and final maps shall be not less than 400 feet to the inch nor more than
660 feet to the inch, 500 feet to the inch being preferred.

8.03. Scale Approval - Written permission from the director shall be

required prior to the submission of maps drawn to any scale other than set forth
by regulation.

8.04., Map Size - A1l maps and plans shall be submitted on'standard nrint
pager, 24 inches by 36 inches or less. If supplementary maps or plans are
attached, match 1ines shall be used.

8.05 (Color Code - A cotor code shall be used in preparing all maps to
indicate critical features of the permit area as follows:

a. Red shall indicate mineral to be romoved;

D. Yellow shall indicate the %total disturbed land;

€., Blue shall indicate water and drainage;

d. Brown shall indicate special uses;

e. Green shall indicate regrading.
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Surface Mining Reg. 20-6D Sec, B.06,
Series VII :

8.06. Approval of Person to Prepare a Complete Reclamation and Mining

Plan - Any person preparing a complete reclamation and mining plan for the area
of 1and to be disturbed as required by the provisions of Article 6D, Chapter
20, Section 9, Code of West Virginia, as amended, or by the regulations, shall
first submit to the director a written resume of his past experience and
training. A written test may also be administered. On the basis of such
resume and written test, he shall be adjudged qualified or not as the case may
be, and so notified by the director in writing.

8.07. Approval of Private Contractor - In the event the operator contracts

with a private contractor to carry out the planting, the private contractor
shall first submit to the director a written resume of his past experience and
training. On the basis of such resume, he shall be adjudged gualified or not as
the case may be, and so notified by the director in writing.

8.08. Permit or End of Strip Marker - A two-inch (2') pipe shall be driven

into the earth with a minimum of three feet (3') exposed to permanently mark the
beginning and ending points of the area under permit. It shall be identified by
painting the exposed portion of the pipe red. Any suitable substitute may be

approved. The assigned permit number shall be permanently affixed to the permit

marker or end of strip marker.

SECTION 9. OTHER MINING OPERATIONS ON SURFACE MINED AREAS.

9.01. Director's Approval - Reclamation plans for other mining operations to

be carried out on a surface mined area on which the regrading, backfilling or

revegetation have not been completed, shall require prior approval by the director.

9.02. Application Requirements - Application for approval of such

reciamation plans shall be accompanied by the following:

a. Application form to be prescribed by the director;
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Surface Mining Reg. 20-6D Sec. 2.03.
Series VII '

b. A map of the surface mining permit area, showing the portion of Tand to be
disturbed by the other mining operations, including haulageways;

¢. A performance bond or eguivalent as provided in Section 16, Article 63,
Chapter 20, Code of West Virginia, as amended, the requirement for the
first acre or fraction thereof of disturbed lands being one thousand
dollars ($1,000) and for each additional acre or fraction thereof of
disturbed land an additional one thousand dollars ($1,000);

d. Written permission for cother mining cperations from the owner of the
surface rights and/or the owner of the mineral rights of the controlling

parts of the same.

9.03. Applicability cf Code and Regulaticns - All requirements for

backfilling, regrading, revegetation and bond release procedures as set forth in
Article 6D, Chapter 20, Code of West Virginia, as amended, and in Sections 8 and 8
of the regulations of the Reclamation Commission shall apply with egual force to the

reclamation of disturbed areas from other mining operations.

SECTION 10, MODIFICATIONS

Should the diractor determine that modifications are necessary because of
geologic structure, topography, particular watershed or permif coenditions, the
director may at his discretion with the approval of the commission, make such
modifications if the same are in conformity with Article 6D, Chapter 20, Code cf West

Virginia, as amended.

SECTION 11. STATE AND FEDERAL COMPLIANCE

The issuance of [a prospecting or] surface mining permit pursuant to Article 6D,
delete within brackets
Chapter 20, Code of West Virginis, as amended, and any rules and regulations

promul gated thereunder authorizes the operations covered by said permit, but does
not release the permit holder from any other legal duties imposed by the laws of

this State or these United States.
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5-186
135:0801

ENVIRONMENTAL PROTECTION AGENCY EFF_LUENT GUIDELINES AND
STANDARDS FOR MINERAL MINING AND PROCESSING

(40 CFR 436, 40 FR 48652, October 16, 1975; Amended by 41 FR 23352, June 10,
1976: 42 FR 35843, July 12, 1977; 43 FR 9809, March 10, 1978; 44 FR 76793, December

28, 1979

PART 435—MINERAL MINING AND
PROCESSING POINT SOURCE CATEGORY
Subpart A—DImension Stone Subcategory

Sec.
436,10 [Reserved]

Subpart 3—Crushed Stona Subgrtegory

435,20 Applicabiity; description ol the
¢rushed sione subcategory.

4368.21 Speelallzed definiiions.

436.22 Eluent limitations guidellnes rep-
resentizg the degree of effluent
reduction attalnable by the ap-
plicatlon of the best practizabls
control techinglogy currently
available. - _

Subpart C—Canstruction Sand and Gravel
Subcategory

436.30  Applicability; deseription of the
construetion sand and gravel sub-
category.,

438.81 Speclalized definitlons.

436,32 ESuent limitations guidelines rep-

reseniing the degree of elluent
reduciion attaluebie Ly the ap-
plicatlon of the best practicable
control Technolegy currently
available.

Subpart D—Industrlai Sand Subcategory

435,40
dustrias sand subcategory.

436.41  Spevialized defniilons,

426,42 Eflueni lim!tations guideilnes rep-
resenting the degree of effiuent re-
duetion attainaizle by the appli-
catlor of the best practicable
contrel tecnnology currenily
evallable, - R

Subpart E—Gypsum Subcategory

4368.50 Applicablisyr description of the
grpsum subcategory.

433.51 Spegiplized defnlitlons,

438,52  Efuent lmitetions guideiines rep-

resenting the degree of effluent
reduction attalnable by the ap-
plicationn of the best practlcable
control techrology currently
available,

Subpart F—Asphaitic Mineral Subcategory

£36.60 Appllcebility; descriptlon of the
esphaltle mineral subcotegory.

43€.81  Specialized definltions.

£328.62 Efffuent !mitations guldellnes rep-

resenting the degree of effuent re-
duction atteinable by the appli-
cation o©f the Ubest practicable
controel technology  currently
avallable,

Subpart G—Asbestos and Wellastonite

Applicability; deserintlon of the In-

catlon of the best practicable con-

trol tecinology currently avalla-

bie. .
Subpart H—Lightweight Aggregate Subcategory

£36.80 [Regerved]
Subpart I—Mica and Sericite Subgategory
£35.80 {Reserved]

Subpart J—Barite Subcategory

435,100 Appilicabllity; desoription of ke
barite subcategory.

436,101 Specialized definitions.

436,102 Edueny limitations guldellnes rep-
resenting the degree of eluenst re-
ductlon attainable by the appil-
catlon of the best practizabie
coniroe! technology currenily
available,

Subpart K—Fluerspar Subcategory
4356.110 Applicakilivy: descripiion ¢f the
Auorspar subcategory.

$36.111 Specialized definitions,

436.122 Effueny limltations guldelines rep-
resenting the degrea of efluent re-
ductlon attzinable by the appll-
catlen of the best practicable

conirol technelogy CUIrrentiy
_aveilable. -
Subpart L—Salines froem Brine Lakes
Subcategory

436.120 Applicablliy; description of the
salires from brine lakes subcate-
gory,

436.121 Specialized defiritlons,

436.122 Efuvent limitatiors guidelines rep-
resentlag the degree of efluent
reduetion atizinasle by the appli-
cation of the best practicable
carntrol technology CUurrentiy
availabie,

Subport M—Borax Subcategory

406,130 Applicabilily; deserlation of the
Dorax subsategory,

36,131 Speciallzed definitions.

36,132 Efuent limitations guldeiines rep-
resenting the degree of effusnt re-
duction attalna®ble by the cppli-
cation of the Dest practicable
control technoiegy eurrenily
avatleble.

Subpart N—Potash Subcategory

233,140 Applicability: deseripilon of the Do.
tash subecategory.

1 Specialized dednitions,

2 Effiuent limitatlons guldslines rep-
resenting the degree of efMuentre-
duction attainable by the appii-
catton of the Dbest practicable

436,14
436,34«

488,152 =ETluent limitaiions guidelines rep-
resenting the degres of efiuent ve-
ductions attalnakie by the apzli-
cation of the hest practicable
conirel tacnnolcgy surrantly
availadie,

Subpari P—Trona Subcategory

438,180 [Reserved] ‘

Subpart Q—Rock Salt Subcategory

435,170  (Reserved!

Subpart R—Phosphate Rock Subcategory

Sec. o

436.180 Applicabliity description of the

. phosphate rock subcategory.

436.181 Spedialized definitions.

435,182 Effuanrt Umitations guldelles rep-
rezenting the degree of efluent
reduotion atteintable by the ap-
slization of the best praciitable
sonirol technology currently
available.

436,185 Standards of performance [or new
sources.

ATTHORITY: Sec.306, Federal Water Pollu-
tion Control Act, as. amended.

Subpart S—Frasch Suifur Subcetegory

456,150  Apnplieabillty; descriptlon of the
Trascil suliur subrategory.

436,161 Specialized definitions,

435,192 Efuent limitations guidelines rep-
resenting the degres of edluent
raduction zita/natle By the ap-
pitcation of thie besy praciicable
control technology surrentiy
avallable,

Subpart T—Mineral Pigments Subcategory

435,200 [Reserved!

Subpart U—Lithium Subcategory
[Reserved?

Subpart V—Gentonite Subcategory

2538.022  Applicability; deseription of the
nentonite suboategory,

21 Specinlized defnitlans.

22 ETuent limitations gulidelines rep-
sezenting the degree of efluent
reductlon atrainable by the ap-
oileation of the best practlcable
control  techuology  currently
avallable,

436210

Subpart W—={4agnesite Subcategory
126.230 Applicability; description of the

Subcategory control technology  currently magnesite suboategory.
48670 Applicabllity: deseription of the gse avaliable. 438231 Speclalized deflnitions.
pestog and wolirstonite subcate- 435,237 Efluent limitations guidellnes rep-
gory. ] ~ Subpart O—Sadium Sulfate Subcategory ) resenting the degres of efuent
436,71 Specialized dedntiicns. Sec. -etuction attalnable by the appli-
43672  Efuent limitations guldelines rep-  436.130 appueability; description ol the catlon of the best practicable con-
resentlng the degree of cfivent, spdiim suliate subostegory trol teehnology currently? avall-
reduction attainaile by the appli- 436151 Spectalized defnitions, able.
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135:0802

FEDERAL REGULATIONS

Subpart X—Diatomite Subcategory

Seo. " -

436.240  Appltsabillty;  descriptlion of the
diatemilie subCalerery. .

436.241 Spectalized dellnitions,

£36.242 Emuent liml: :r.:.'m s gutdellnes rep-
recenting the degtee of eflnent
reguciion atLtnLnable by the ap-
rlication of the best prac:‘cm‘:le

control technology currently
atallable,
Subpart Y—Jade Subsategory
436.250 %ﬂp.ic:\.hm ¥ deacription of the
Jade sulentenory
%36.231 Epecialited der'm‘o“s.
138.252 Z:Muent limitatlens guidelines pop-

resenilng the dezvec of eflluent
seductian attainable by the ap-
pliration of the best practicable
control technology currently
zvailable,

Subpar; Z=—Novaculite Subcategory

435.260 Applicabliilty: description of the
novaculitle subeategory,

36261 Epeciziimed definitions,

435262 Efluent lmitations guidellnes rap-
resenting the degree of ePuent
reducilon attalnalle by the ap-
plicatlon of the bes: practicable
contirel technology currentiy
avaliable, A

Subpart AA—Firg Clay Subecategory
438.070  [Reserved)
Subpart AB——Altaplizite and Mantmorilionita
Subcatsgory
438280 [Reserved|
Subpart AG-——Kyanite Subcategory
436200 [Reserved]
Subpart AD—Shale and Common Clay
Subcategery
25,300  [Reserved]
Subpart AE—Aplite Subcatagery
$36.310 [Reserved]
Subpart AF—=Tripoti Subcategory

435,020 Applicability; description of the
tripoll subcategory.

438321 Specialized defdnitlions,

$358.322 Emuent limltations gulidelines
representing ihe degree of effluent
reduction attainable by the ap-
plicatica of tha hes: practicable
conirol technology  currently
available.

Subpart AG—Kaolin Subcategory

430.5330 [ Reserved)

Subpart AH—Ball Clay Subcategory

438.340 [egerved|

Subpart Al—Feldspar Subcategory

438350 [Reserved]

Subpart AJ—Tale, Steatite, Scapstone and
Pyrophyilite Subcategory

See.
438.360 [Reserved]

Subpart AK=—Garnet Subcategory
43€.370 [Reserved|

Subpart AL—Graphite Subcategery

438.380 Appileabllity; deseriptlon of :ihe
graphlte subcategery, -

436 381 Specialized definitions,

436,382 Efluent limitations guldelines
reprezenting the degree of efiuent
reduction atminable by the ap-
pllcation of the best practicable
control technology currently
availakle,

ATTHORITY! Sec, 301, 304 (1) and {¢) Fed-
eral Weter Pollution Control Act, &s amended
(33 ©.8.C. 1251, 1311, 1814 (b) and (e}, 88
Stat. 816 et seq., Pub, L. 92-500) {the Act),
tniess otherwise noted.

SOTRCE! 40 TR 48857, Qct. 15, 1875, unless
otherw ‘Vse noted.

Subp'art A—Dimension Stone 'Subcategory
§ 436.10 [Reserved]

Subpart B—Crushed Stone Subcategory

§ 436.20 Applicability; description of
the crushed stone subcategory.

The provisions of this subpart are ap-
plicable to the mining or gquarrying and
the processing of erushed and broken
storie and riprap. This subpari includes
all types of rock and stone. Rock and
stone that is crushed or broken prior to
the extraction of a mineral are elsewhere
covered The processing of caleite, how-
ever, in conjunction with the processing
of crushed and broken limestone or dolo-
mite is included in this subpart.

§ 436,21 Spemahzed definitions.

For the purpose of this subpart:

(&) Except as provided below, the gen-
eral definitions, abbreviations and meth-
ods of analysis set forth in Part 401 of
this chapter shall apply to this subpart,

(b The term "mine dewatering” shall
mean any water thet is ifipounded or
that collects in the mine and is pumped,
drained or ctherwise removed from the
mine through the eforts of the mine op-
erator. However, if g mine is also used for
treatment of process generated waste
water, discliarges of commingled water

-from the facilities shall be deemed dis-

charges of process generated waste water.
(c) Theterm “10-vear 24 hour pragip-
itation event” shall mean the maximum:
24 hour precipitation event with a prob-
able re-occurence interval of once in 10
vears. This information iz available in
“Weather Bureau Technical Paper No.
40, May 1961 and “NOAA Atlas 2, 1893
for the 11 Western States, and may be
obtained from the National Climatie
Center of the Environmental Data Serv-
ice, National Cceanlec and Atrmospherie
Administration, U.3. Department B of
Commerce, o :
¢d) The term “mine' shall mean an
ared of land, surface or underground, ac-
tively mined for the production of

crushed and broken stone from natural
depasits.

(e) The term *'process generated waste
water” shall mean any waste water used
in the slurry transport of mined mate-
rial, air emissions control, or processing
exclusive of mining, The term shall also
inglude any cther water which becomes

Environment Reporter

commingled with such waste water in a
pit, pond, lagoon, mine, or other facility
used for ireatment of such waste water,

§ 436,22 Efluent limitations guidelines
represeniing the degree of effluent
reduction attainable by the applica-
tion of the best practicable control
technology currently available.

In establishing the limitations set
forth in this section, EPA took into ac-
count all information 15 was able to col-
lect, develop and solicit with respect to
factors (such as age and size of plant,
raw materials, manufacturing processes,
products produced, treatment technology
available, energy requirements and
costs) which can affect the industry sub-
categorization and efluent levels estah-
lished. It is, however, possible that date
which would affect these limitations
have not been availgble and, as o resuit,
these limitations should be adjusted for
certain plants in this industry. An in-

dividual discharger or other interested

person may submit evidence to the Re-
gional Adminlistrator (or {o the State, if
the State has the guthority to issue
NFPDES permits) that factors relating to
the equipment or facilities invaived, the
process applied, or other such factors re=-
lated to such discharger are fundamen-
tally different from the, factors consid-
ered in the establishment of the guide-
lines. On the basis of such evidence or
other available information, the Re-
gional administrator (or the State) will
make a written finding that such factors
are or are not fundamentally different
for that facility compared to those spec-
ified in the Development Document. If
such fundamentally different factors are
found to exist, the Reglonal Administra-
tor or the State shall establish for the
discharger effluent Ilimitations in the
WPDES permit either moreor less strin-
gent than the limitations establishied
herein, to the extent dictated by such
fundamentally different factors. Such
limitations must be approved by the Ad-
ministrator of the Envirenmental Pro-
tection Agency. The Administrator may
approve or disapprove such limitations,
specify other limitations, or initiate pro-
ceedings ta revise these regulations.
(a) Bubject to the provisions of para-
graphs (b) and (¢} of this section, the
following limitations establish the quan-
tity or quality of pollutants or pollutant
properties, controlled by this section,
which may be discharged by a point
source subiect to the provisions of this
subpart after application of the best
practicable control r,ech.nolog*y currently
available;
. (1) Discharges of p»rocess generated
waste water pollutanis from facilities
that recycle waste water for use in proe-
essing shall not exceed the following
limitations;

[Sec. 436.22{a) (1}] 126
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. - — \b) The term “mine dewatering” shall
" “ﬂiuc'tt]'::..LaL ons mean any water that is impounded or
that collects In the mine and is purrped

ra chi-s:?:gjuc Magimum for ““c;..it:c: ?ofrd:?oly drained, or otherwise removed from the
oo any 1 day wmg;gfl;g:‘ﬂ” mine through the efforts of the mine
: sicerd— - Oberator. This term shall also include
e T T— - - wet pit overflows caused solely by direct
T e Y e a0 T T " rainfall and ground water seepage. How-
1o 9.0, ever, iI a mine is also used for i{reat-
— ment of process generated waste water,
[436 2312111+ table amended bv 43 FR  discherges of commingled water from the
76763, December 28. 1979] - mine shall be deemed discharges of
123 [Revoked) prc{)c;as’_fr‘h ge:t}:ratefowaste2gaﬁter.

Jaa ‘ . c e term “10-year our precipi-
!535‘--‘8"31 revoked by 44 FR 78783, yiiion’event” shall meen the maximum

ccernber 28, 1978 : ;
o 24 hour precipitation event with a prob-
121 Mine dewa;enr'ig discharges shall not  ghla re-opcourrence interval of once in
exceed the following hmitations: 10 years. This information is svailable
- in “Weather Bureau Technical Paper No.
Eusnt Liritations 40," May 1561 and “NOAA Atlas 2,7 1973
aserageofdeily 10T the 11 Western States, and may be
Eflyent Manmum for - solues for 30 obtained from the Natlonal Climatic

- q - iry v,
coamatEnse aAyrdey ConSEUSr®™™  Center of the Environmensel Date Serv-
excoad-— ice, National Qceanic and Atmospheric
o ‘ T, —— — Administration, U.S. Department of
Prlaiccrarrrrrrrons- P 06 B RN T P g Com_merce. . .

1o 9. (d) The term *“mine” shall mean an

— - area of land, surface or underground, ac-
[436.22¢a}t3) redesignated  436.22tair2y  tively mined for the production of sand
and table amended bv 44 FR 75793, December  and gravel from naiural deposits,
28. 1579] (@) The term “process generzted
(b Any overdow from facilitles gov- Waste water” shall mean any waste water
erned by th:s subpart shell not be sub- used In the slurry transport of mined
ject to the iimitations of paragraph (a) material, alr emissions centroel, or pro-
of this section if the facilities are de- cessing exclusive of mining. The term
signed, constructed and maintsined to  shall also include any other water which
contzin op treat the volume of waste Yecomes commingled with such waste
water which wowld result from a 10-year waler in a pit, pond, lagoon., mine or
24-hour precipitation event. other facility used for treatment of such

( vg) In the case of a discharge into re- waste water. The term does not include

ceiving waters for which the pH, if un- waste water used for the suction dredging
altered by man’s activities, is or would of deposits in a body of water and
be less than 6.0 and water quality cri- Tretwmned direcily to the body of waste
terig in water gquality standards ap- Wwithouf being used for other purposes
proved under the Act =zuthorlze such OF combined with other waste water.
lower pH, the pH limitation for such

discharpe may he adjusted downward § 436.32 EfRuent limitations guidelines

to the pH water quality criterion for the representing the degree of effiuent re-
receiving waters. In no case shall a pH duction attainable by the application
limitation outside the range 5.0 to $5.0 of the best practicable control tech-
be permitted. nology currently available.

Subpart C—Construction Sand and Gravel . Inestablishing the limitations set forth
Subcategory in this section, EPA ook info account

. . N all information it was able to collect,
§ 436,30 ;'\pp.lmabliny; descriplion of the develop and solicit with respect Lo factors
cunstruction rand and gravel sub- o 0T a0a ang size of plant, raw
cutegory. materiels, manufacturing processes,

The provisions of this subpart are z»-  products produced, treatiment technology
piicable to the mining and the processing available, energy requiremenis and
of sand and gravel for construction or 1l costs) which can affect the industry sub-
uses, except that on-board processing of categorization and effiuent levels estab-
credged sand and gravel which is sub- lished. It is, however, possible that data
ject to the provisions of 33 CFR Part which would affect these limitations have
230 and Part 230 of this chanter will not noi been available and, as a result, these
be moverned by the provisions of this Iimitations should be adjusted for cer-

subpart. éa.m plants in this Industry. An in-
e L ividual discharger or other interested

§ 336,31 JSpecislized definitions. person  fmav submit evidence to the
For the purpose of this subpart: Regional Adminisirator tor to the State,

ta) Except as provided below, the gen-  if the State has the authority to issue
eral definitions, abbreviations and meth- NPDES permits) that faciors relating to
ods of analysis set forth in Part 401 of the equipment or facilities involved, the
this chapter shell apply to this subpart. process applied. or other such factors re-

lated to such discharger are fundamen-
tally different from the factors con-
sideréd in the establishment of the gutide-
lines. On the basis of such evidence or
other available information, the Regional
Administrator (or the State) will make
g written finding that such factors are
or are not- fundamentally different for
that facility compared to those specified
in the Developmenti Document, If such
fundamentally different factors are
found t{o exist, the Regional Adminis-
trator or the Steie shall establish for
the discharger efiuent limitations in the
NPDES permit either more or less
stringent than the limitations estabe
lished herein, to the extent dictated by
such fundamenially different Iazclors,
Such limitations must be approved by
the Administrator of the Environmental
Protetclon Agency. The Administrator
may approve or disapprove such limita-
tions, specify other limitations, or initiate
proceedings to revise these regulations,

(a) Subject fo the provisions of para-
grapns 'hy and fcy of this section, the
folowing Hmitations establish the
quantity or gquelity of poliutants or
pollutant properties, ¢ontrolled by this
section, which may be discharged by a
point sourge subject to the provisions of
this subpart after application of the best
practicable control technology currently
available:

(1) Discharges of process generated
waste water poliutants from facilities
that recycle waste water for use in pro-
cessing shall not exceed the following
limitations:

EAuvent limitations

Average of Jally

Erfigent Maximur: for vales for 30
ehgracteristic any 1 day congeculiva days
shall not
exgeed—
PH. e Witlun the J U
Tange 5.0
to 9.0,

[436.32(a)(1} table amended by 44 FH
76793, Decernber 28, 1979]

12} [Revoked]
[436.22(an12) revoked by 44 FR 76793,
December 28, 1979]

{21 Mine dewatering discharges shall not
exceed the following {mitations:

EfMuent limitations

Average of dajly

EHuent Aaximum for values for 30
chargeleristle any 1 day corsecutive daya
shall net
expeed—
PH. e WiRINtRE ieaes avr
range 6.0
JRAN

[436 32(a!1 3y redesignated  436.22(a)(2]
and table amended by 431 FR 76793, December
28, 1575]

{b) Any overflow from faciities gov-
erned by this subpars shall not ke sub-
ject to the limitations of paragraph (&)

[Sec. 436.32(b}]
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of this segilon if the facilities are de-
signed, constructed and maintained to
contain or treat the volume of waste
water which would result from a 10-year
24-hour precipitation event,

(¢) In the case of & discharge into re-
celving waters for whieh the pH, if un-
zitered by man’s activities, is or would he
less than 6.0 and water quality criteria
in water quality standards. approved
under the Act aushorize such lower pH,
the pH limitetion for such discharge
may be adjusted downward to the pH
waler quality criterion for the receiving
waters. In no case shall a pH Umitation
outside the range 5,0 t0 9.0 be permitted.

Subpart D—industrial Sand Subcategery

§ 436.40  Applicability; description of
the industrial sand subcategory.

The "provisions of this subpart are
applicable to the mining and the proc-
essing of sand and gravel for uses other
than construetion and AIlL These uses
include, but are not limited to, glassmak-
ing, molding, sbrasives, filtration, re-
fractories, and refragtery bonding.

§ 436.41 Specialized definitions.

For the purpose of this subpart: .

(a) Except as provided below, the
general definitions, abhreviaticns, and
metheds of analysis set forth in Part
401 of this chaptler shall apply to this
subpart.

{(b) The term “mine dewalering” shall

‘mean any waler that is impounded or
that collects In the mMne and is pumped,
drained, or otherwise removed from the
mire through the efforts of the mine
operator. This term shall alsg inelude
wet pit overflows caused solely by direct
rainfall and ground water seepage, How-
ever, i & muine is also used for the treat-
ment of process generated waste water,
discharges of commingled water from
the mine ghall be deemed discharges of
process generated weste water,

tc} The term "10-year 24 hour pre-
cipitation event” shall mean the maxi-
mum 24 hour precipitation event #ith 2
probably re-occurrence interval of once
in 10 years. This information is avail-
eble in “Weather Bureau Techriical
Paper No, 40, May 1861 and “NOAA
Atlas 2, 1973 [or the 11 Western States,
and may be obtained from the National
Climatic Center of the Environmental
Data Service, National Oceanic and At-
mospheric Administration, U.S. Depart~
ment of Conunerce. —

(d) The term “mine” shall mean an
arez of land actively mined for the pro-
ductien of sand and gravel from natu-
ral deposits.

(e) The term “procass generated waste
water' shall mean any waste water used
in the slurry transport of mined material,
air emissions control, or processing ex-

clusive of mining., The term shall also
include any other water which becomes
commingled with such waste water in a
pit, pond, lagoon, mine or other facility

. used for treatment of such waste water,

The term does 1ot include waste water
used for the suction dredging of de-
posits in a body of water and returned
directly fo the body of water without
being used for other purposes ¢r com-
bined with other wastewater.

§ 436.12 Efflucnt limitations guidelines
representing the degree of efAuent
reduction attainable by the applica-
tion of the best practicable control
technology currently available.

In establishing the limitations set forth

in this section, EPA tock into account all -

information it was able to coliect, develop
and solicit with respect to facters (such
as age and size of plani, raw materials,
manufacturing processes, products pro-
duced, treatment technology avsailable,
energy requirements and costs) which
can zffect the industry subcategoriza-
tion and effluent levels established. It is,
however, possible that date which would
affect these lmitations have not been
available and, as & result, these limita-
tions should be adjusted for certain
plants in this industry. An individual
discharger or other interested person may
submit . evidence to the Regional Ad-
ministrator (or to the State, if the State
has the authority to issue NPDES per-
mits) that factors relating to the equip-
ment or facilities involved, the process
applied, or other such factors related to
such discharger are fundamentally dif-
ferent from the faciors considered in the
establishment of the guidelines, On the
basis of such evidence or other availaple
information, the Regional Administra-
tor (or the State) will make a writfen
finding that such factors are or are not
fundamentally different for that facility
compared to those specified in the De-
velopment Document, If such fundamen-
tally different factors are found to exist,
the Regional Administrator or the State
shall establish for the discharger eBuent
limitations in the NPDES permit either
more or less stringent than the limitg=-
tlons established herein, to the extent
dictated by such fundamentally diferent
factors, Such limitations must be ap-
proved by the Administrator of the En-
vironmental Protection Agency. The Ad-
ministrator may approve or disapprove
such limitations, specify other limiia-
tions, or initiate proceedings to revise
these regulations.

{a) Subject to the provisions of para-
graphs (b) and (¢) of this section, the
follewing limitations establish the quan-
tity or quality of poliutants or poliutant
nroperties, ecntrolled by this section,
which may be discharged by 2 point
source subject to the provisions of this

Ervironment Regottar

subpart with the exception of operations
using acid Ieaching, after application of
the best practicable control technology
currently available: , .

(1) With the exception of operation
using EF flotation, discharges of proces-
waste water pollutants from facilities
fhat recycle waste water, for use in proc-
essing shall not exceed the following
limitations:

Effuent limitations

Effuent

. Average of daily
tharegtesstic

Marximum for walues for 30

any 1 day consecutive deys
shall oot
egeeed
B N T 45mgft .. 251gl.
b 3= S Withia the .-
ranga? 8.0
to 9.0,

(2) Except as provided in paragraphs
(@) (1) and (3} of this section, there
shall be no discharge of process generated
waste water pollutants into navigable
waters.

(33 Process generated waste water
from {facilities employing HF flotation
sélail not exceed the following limita-

ons:

[Metrie units kg The of total produet]
[English units 1b%,000 I of tatal product)

Efflgeat Limitations

Avarage of daily

E&Eqent Mazimym far velues for 30
charscteristic &0y & day consenutive days
ghall not
axceed—
b = TR 1 X1 - SN, 0.03
Torald flueride. .. 0. oo 003
| o= S, - Within the e e cmam e
range 6.0
to 9.0,

(4) Mine dewatering discharges shall
not exceed the following limitations:

EfMuent imitations

Efrent Avaerage of daily
charactenstic Maximum for values for 30
any 1 day consecutive days
shall not
excesd—
TE8, v ennnnnnn LHmelo oL Zmgl
PH. e Wita:n the _...I.:,si ............
range .0
to 8.0,

by Any overflow from facilities gov-

erned by this subpart shall not be sub-
jeet to the limitations of paragraph (22
of this section if the facllities are de-
sigmed, constructed and maintained to
contain or treat the volume of waste wa-
ter which would result from =z 10-vear
24~hour precipitation event.

(¢) In the case of a discharge into re-
ceilving waters for which the p3, if un~

[Sec. 435.42(c)} 128
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. Bltered by man's activities, is or would be
“less than 6.0 and weater quality criteria
in water quality standards spproved un-
der the Act suthorize such lower pE,
the pH limitation for such discharge may
be adjusted downward to the piH water
quality criterion for the receiving waters,

In no case shall a pHE limitation outside

the range 5.0 to 9.0 be permitted.

Subpart E—Gypsum Subcategory
§ 436.50 Applieability; description of
the gypsum subcategory.
The provisions of this subpart are ap-
plicable fo the processing of gypsum,

8 436.51 Specialized definitions.

For the purpese of this subpart:

(a) Except as provided below, the gen=-
eral definitions, abbreviations and metn-
ods of analysis set forth in Part 401 of
this chapter shall epply to this subpart.

§ 436.52 Efluent limitations guidelines
represcenting the degree of effizemt
reduction attainable by the applica-
tion of the best practicable control
technology curremtly available.

In establishing the limitations set forth
in this section, EPA took into secount all
infarmation it was able to collect, devel-
op and solieit with respect to factors
(such 25 age and size of plant, raw ma-
terials, manufacturing processes, prod-
ucts produced, trearment technology
available, energy reguirements and
costs) which can affect the industry sub-
categorization and effluent levels estaba-
lished. It iz, nowever, possible that data
which would affect these limiiations have
not been available and, as & result, these
limitations should be adjusted for certain
plants in this industry, An individual dis-
charger or other interested person mag
submit evidence to the Regional Admin-
Istrator (or to the State, if the State has
the authority to issue NPDES permits)
that factors relating to the equipment or
farilities involved, the process appliad, or
other such factors reiated to such dis-
charger are fundamentally different from
the factors considered in the establish-
ment of thie guidelines. On the basis of
such evidence or other available infor-
mation, the Regional Administrator (or
the Siate) will make z written finding
that such faciors are or are not funda-
mentally different for that facility com-
rared 1o those specified in the Develop-
ment Document, If such fundamentally
diff¢erent factors are found to exiss, the
Regional Administrator or the State shall

establish for the discharger e‘“ﬁuent Hml-

tations in the NPDES permit elther mora
or less stringent than the limitations es-
tablished herain, to the extent dictated
by such fundamentally diferent factors.
Such limitations must be approved by the

2-17.78

Administrator of the Environmental Pro-
tection Agency. The Administrator may
approve or disapprove such llmitations,
specify other limitations, or initiate pro-
ceedings to revise these regulations., The
following limitztions establish the quan-

bity or quality of pollutants or pollutant

properties, controlled by this section,
which may be discharged by a point
source subject to the provisions of this
subpart after application of the hest
practicable control teechnology currently
available:

(&) For gperaticnhs not employing wet
alr emisslons control scrubbers there
shell be no discharge of process gener-
ated waste water pollutanis into naviga-
ble waters.

(b) Only that volume of water result-
ing from precipliation that exceeds the
maximum safe surge capacity of a proe-
ess waste water Impoundment may be
discharged from that impoundment. The
height diference between the maximum

safe surge capacity level and the normal

operating level must be greater than the

Inches of rain representing the 10 year,

24 hour rainfall event as esiablished by

the Natlonal Climatic Center, National

Oceanic andg Atmospheric Administration

for the loczlity in which such impound-
ent iz located.

Subpart F—Asphaltic Mineral Subcategory

§436.60 Applicability; description of
the asphaltic minersl subcategory.

The provisions of this subpart are ap=-
plicable to the processing of bituminous
limestone, cil-impregnated diatomite and
oilsonite not primarily as an energy
sourca.

§ 436.61 Specialized definitions.

For the purpose of this subpart:

(a) Except as provided below, the gen-
eral definitions, abbreviations and meth-
ods of anelysis set forth in Part 461 of
this chapter shall apply to this subpart.

§ 436,62 Effuent limitations guidelines

representing the degree of effiuent

" reduction attainable by the applica-

tion of the best practicable control
technology currently available.

In establishing the limitations set forth
in this section, EPA took into account
all information it was able to collect,
develop and solicit with respect to factors
(such 25 age and size of plant, raw mate-
rials, manufacturing processes, products
produced, treaimeni ifechnology avail-
able, energy requirements and costs)
which can affect the industry subcategor-
ization and efluent levels esfabllshed, It —
Is, however, possible that data which
would affect these llmitations have not
been avallable and, as = resulf, these
limitations should be adjusted for certain

§ 436.70 Applicability;

plants in this industry. An individual dis-
charger or other interested person may
submit evidence to the Regionz! Admin-
trator (or to the State, if the State has
the authority to lssue NPDES permits)
that factors relating to the equipment or
Tacilities Involved, the process applied, or
other such factors related to such dis-
charger are fundamentally diferent
from the factors considered In the es-
tablishment of the guidelines. On the
besis of such evidense or other avalleble
Information, the Regional Administrator
(or the BStzie) wilI make a2 vTitien
finding that such factors are or are not
fundamentally diferent for that facility
compared to those specifed In the
Development Docwment. If suen fimda-
mentally different factors are found to
exist, the Regional Acdministrator or the
State shall estabiish for the discharger
effiuent limitations in the NPDES permit
elther more or less stringsnt then the
limitations established herein, to the ex-
tent dictzted by such fundamentally
different factors. Such Umitations must
be approved by the Administrator of the
Environmental Protectlon Agency. The
Administrator may approve or disap-
Prove such limitations, specify other
lmitations, or initizte proceedings to
ravise these regulations. The following
limitations establisn the quantity or
quality of pollutents or poliutant prop-
erties, controlled hy this section, which
may be discharged by & poini sowurce
stubject to the provisions of this subpars
after application of the best practicable
control technology currently available:

(a) Subjlect to the provisions of the
following paragraphs of this section,
there shall be no discharge of process
generated waste water pollutants into
navigable waters.

(b} Only that volume of water result-
Ing from precipitation that exceeds the
maximum safe surge capactiy of 2 proc-
ess ‘waste water Imrpoundment mary
b~ discharged from that impoundmment.
The helght difference between the maxi-
mum safe surge capacity level and the
normal operating level must be greatfer
than the inches of rain representing the
10 year, 24 hour rainfall event as estab-
lished by the Natlonal Cilmatic Centar,
National Oceanic and Atmospheric Ad-
ministration for the locrlity in which
such impoundment is located.

Subpart G—Asbestos and Wollastonite
Subcategory

description of
the ashestos and wollustonite subcate-
gory.
The provislons of this subpart are ap-
plicable to the processing of asbestos and
wollastonite.
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SECTION 1 , T

PRE~PLANNING

Extensive pre-planning is necessary if the conservation of soil and
water resources in surface mined areas is to be effectively undertaken. Pre-
planning must be done prior to the beginning of surface mining operations with
the aim to eliminate or reduce some of the foreseeable problems associated
with the specific area to be mined. The problems associated with surface
mining are many and varied; however, the primary aim of pre-planning should
be to arrive at a satisfactory method of site drainage. Reducing sedimentation
loads and preventing acid water discharge are two very important items to
consider when working on a comprehensive drainage plan.

Other probiems inherent in surface mining that must be considered during
the planning stage are land stabilizaticn, geology, and water disposal. Con-
sideraticn should be given to total environmental effacts on air, wildiife,
fish, plants, and aesthetics with a desire for improved land use upon completion
of mining. Possibie detrimental effects of surface mining can be controlled
within reascnable time 1imits if careful pre-planning coupled with good mining
‘practices and effective reclamaticn work is carried out.

In the following articieé, some of the major problems and their possible
solutions are discussed. Each should be considered during the pre-planning
phase.

1.1 SEDIMENT CONTROL

Sediment is one of the greatest polliuters of water and causes more offsite
damages and problems than any other aspect éf surface mining.

A number of factors influence erosion and sedimentation rates. Among these
are {1} type of soil and cover, (2) erodibility of the soil, (3) degree of ‘siope,
(4) ‘length of slope, (5) amount and rate of rainfall, (6) climate, (7)
distance from source, and (8) degree of filtering betweeh source and sampling

point.,




Short duration high intensity rains are responsible for much of the
ergsion. Cover is a very important factor. Well vegetated areas are seldom
serfous sediment producing sources. .Cover is effective in absorbing the energy
of rainfall and holding it Tong enough to infiltrate,

Steepness affects the potential that runoff has io transpori sediment
and the stability of the particles subject to erosion. The Tonger the s]ope,
the more likely that runoff will develop rills and gullies thereby greatly
increasing the erosion potential.

The physical properties of soil influence erodibility. Some of these
properties are: texture, percentage of coarse fragments - especially on the
surface-soil structure, mineralogy, amount and type of clay, organic content,
and depth of soil., Coarse sands and stoney s0ils are generally least erosive
and shallow fine grained cohesionless soils over impermeable bedrock are most
erosive,

The sediment storage value of 0.125 acre-feet per acre of disturbed area is
based on studies by the U, S. Forest Service and the Soil Conservation Service.
As sediment ponds are intalied and monitored, more knowledge will be gained
to provide a better basis for storage values, It is imperative that
provigions forréfeaﬁﬁut ané mainteéégééréfiéif ééaiﬁégt péﬁés be provided.

Considerations may be given to Tower storage values where the method of
mining eliminates the need for downsiope protection, Access and availabie
equipment for continuous maintenance is a prereguisite for this consideration.

There are various methods that may be used to eliminate sediment probliems
provided they are skillfully planned and applied.

1. Sediment dams or excavated sediment ponds shalil be installed and

maintained to remove sediment from streams and drainageways leaving
the disturbed area,

2. The smallest practical area of Tland should be exposed at any one time




during the mining phase. This means progressive backfilling and
reciamation. Exposure should be kept to the shorifest practical
period of time.

3. Final dressing and grading shall be done progressively and temporary
vegetation and/or mulching shall be done where permanent vegetation
is delayed. |

4, Spoil material shall in all cases be kept out of the stream channel.
Stream relocation should be voided if at all possible.

5. Adequate watertight conduits or bridges shall be used where haulage
roads must cross natural drainways. Again, care shall be taken to
insure that spoil does not get into the stream where such structures
are built. Road banks shail be mulched or seeded as scon as
construction progresses.

6. Diversions may be installed above the highwall to divert upland
runoff around the disturbed area to a suitable crossing of the disturbed
areas. -

7. Rock-lined or othar suitable structures shall be provided where
necessary to convey concentrated flows down steep slopes.

" 8. Toe berms or othef acceptab1e ff]ter devices shall be constructed
near the toe of spoil banks to slow down sheet flow énd trap sediment
before leaving the site. Vigorous vegetation shall be maintained on
the berm.

9. Stone check dams and/or log and pole structures may be used to assist
in sediment control. However, they will not be considered as sub-
stitutes for sediment dams, excavated sediment ponds or other
approved storage structures.

The attached standard for sediment dams shall be used only for dams with

drainage areas of 200 acres or less. Design assistance is available from the




U. S. Department of Agriculture, Soil Conservation Service for dams exceeding
this Timitation.

1.2 ACID WATER

The formation of acid water may accompany surface mining activities.

The keys to acid formation are: pyrite or other acid-forming compounds, a

continugus supply 6f oﬁyééﬁ, énd water to pick_;p ané carry out %ﬁe acid.
Remove one of the keys, oxygen for example, and acid generation normally is
halted.

Control methods for the abatment of acid water shall be as follows:

T. Intercept groundwater that may flow into the pit by constructing
diversion ditches above the highwall.

2. When acid-producing materials are encountered in overburden, these
materials should be handled so as to prevent or minimize the production
of acid mine drainage.

3. Water treatment impoundments can be constructed to trap acid water.
Treatment may include chemical processes for the neutralization of
the acid such as limestone spreaders, limestone drums, etc.

1.3 LAND STABILIZATION

Land stabilization as used here means long-term stability of soil and rock
masses against slides, s1ips, and mud flows. It is only through a long period
of time, including a full cycle of wet and dry periods, that true stahbility can
realistically be judged. Unless good stability is established at the start,

a poor environment will result for the establishment of grasses and plants and
high erosion rates will continue resulting in sustained off-site damages.
Stability is controlled by (1) bench width, (2} outer slope of spoil, {3)
bench surface drainage, (4} bedrock 1ithology and stratigraphy, and (5) soil
and rock content of the spoil.

STips and landslides are caused by the top-heavy nature of a soil mass




and usually occur when the soil becomes saturated. Uncontrolled spoil placements
result in the most unstable situation possible.

The outer slope of spoil has a direct affect on stability. Uncontrolled
placement has resulted in slopes varying from azbout 65% to 100% depending upon
the amount and kind of rock and moisture content of the intermixed soil. Based
on a'study in the Coal River Watershed, the maximum stable slope was found to
be about 66%. However, this is in an area with predominantly sandstone bedrock.
Areas with predominantly shale will require a filatter siope (50%) to insure
stability.

Surface drainage of the bench and spoil by prompt removal of rainfall and
runoff will aid in Tand stabilization. Minimizing the infiltration of rainfall
will reduce the tendency of any spoil on a slope tec slide. After water has
entered the spoil remedial measures for drainage and stabiiity are considerably
more expensive. Water trapped on the bench will aggravate slides when the
bench is a sandstone or limestonz underlain by a shale Tlayer or strata which
forces the water to seep out under the cast over spoil.

1.4 GEOLOGY

The geology of the area must be known if a satisfactory plan is to be
developed for water control and disposal, sediment pollution control, acid
drainage control, and successful establishment of a productive vegetative
cover. Geologic factors indicate (1) potential acidity, (2) potential slope
stability, (3) potential stoniness of spoil, and (4) dip of coal strata. The
strike and dip of the coal strata must be known in order to plan an effective
drainage-plan.

Drainage plans can be enhanced by taking advantage of the dip {or siope)
of coal seams in determining which way to drain the benches. This also permits

determining which natural drainways to use.
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1.5 WATER DISPOSAL

Collection and delivery of water to a safe and stable outlet is an
important aspect in developing a drainage plan. Water will always occur and
provisions must be made to handle it at all times. Water disposal usually
will be concerned with bench and diversion drainage and the methods of getting

this water to a natural drainway.

Water in diversions shall be directed to an adequate cutlet. The outlet
may be a natural drainway, a vegetated area or some other stable watercourse.

Bench drainage is usually accomplished by waterways draining to an outlet
in the direction of bench slope. 1In no case will the water be discharged
over the bench crest unless protected against concentration by use of structural
means (pipes, riprap, concrete, etc.). Such waterways shall be located away
from the highwall sufficient to prevent future fi1ling by plugging or wall
sloughing. The waterway gradients must be flat enough to prevent gullying
when located to settle out sediment before the water is réleased over the bench.
The ponds should be constructed to be dry between runoff periods.

Lowering of water from the bench to the valley stream should be accomplished

by using'the natural dfgﬁﬁﬁéﬁgnégg}iggie. Since_sufféée_miﬁﬁhé a¢tiﬁities will

be suspended 50 feet on either side of a natural drainway, unless va11ey'fi]?

is used, sediment problems should be minimized if haul roads are properly‘

constructed along and across natural drainways. When a natural drainway is

not available, structural means will be used. These are by use of pipe, a

rock riprap flume, or by grading a channel to underlying rock that is non-erosive.
It must be recognized that all control measures are not equally effective

at all sites. Diversions may work well at some locations but may be inaffective

at others. Rock-lined chutes, ditches, or pipe drop spillways will be regquired

at many places in lieu of natural or grassed waterways. The methods of controlling

erosion and sediment from the outer siopes will vary.




Sediment ponds must be instalied on all drainage ways carrying concentrated
flows from the disturbed areas. Dry ponds are safer in that the fi17l and
foundation are not subject to constant saturation, they provide for easier
cleanout, and do not require a drain. However, they are not as effective as a
wet pond in settling out silt-size particles during low fiow pericds. It must
be recognized that ponds of the size which will normally be constructed will
not retain the runcff long enough to settle out clay particles and co]?oida1‘
material.

Where possible sediment ponds should be Tocated before drainage ways
reach the main stream. A good rule to remember is to locate them as close
tc the source as possibie. Where feasible, they shouid be of the diversion
type. This will keep sediment storage accumulations out of the main water-
courses, After reclamation is complete the diversions can be closed and
sediment deposits isolated from further flows, Land disburbed by previous
surface mining operations that is not stabilized must be inciuded whan
determining the disturbed area above sediment ponds.

All qyerburden materials subject to disturbance should be classified for
potential acidity and a plan developed for handling and placing of materials
which will result in enough suitable material at the finished surface to
support the planned crop or vegetation. Massive rocks and acid-producing
strata shall be placed where it is not a part of the finished surface.

The after-mining use possibilities of the area affected should be based
upon capabilities of the disturbed area, compatibility with adjacent land uses,
and the needs and desires of the landowner.

Water capable of supporting fish and other desirable aquatic Tife shall
be the goal where impoundments occur or are made.

Good planning, design, installation, and maintenance of erosion and

sediment control measures will provide for effective control at many sites,




However, it must be recognized that there are locations where the physical
characteristics of the land are such that effective erosion and sediment
control cannot be provided. This may be for either of the following reasons:
(1) control measures are to expensive resulting in an uneconomical operation
or (2) it 1is physically impossible to install the needed measures. When
these conditions exist, consideration for surface mining may be denjed,

1.6 CERTIFICATION OF DRAINAGE SYSTEM

The instajlation of the drainage system in accordance with the approved
pre-plan shall be under the supervision of the engineer or person approved by
the Director designing and submitting the same.

A certificate of approval shail be filed with the Reclamation Division
by said party as to the construction of the drainage system in accordance

with the approved pre-plan.




SECTION 2
SEDIMENT DAMS
EMBANKMENT TYPE

2.1 DEFINITION

A barrier or dam constructed across a waterway or other suitable locations
to form a silt or sediment basin.

2.2 PURPOSE

To preserve the capacity of reservoirs, ditches, canals, diversions,
waterways and streams and to prevent undesirable deposition on bottom lands,
in channels or waterways, and other areas by providing basins for the
deposition and storage of siit, sand, gravel, stone and cther detritus.

2.3 SCOPE

This standard establishes the minimum acceptable quality for the design
and construction of sediment dams located in predominantly rural or agricultural
areas in West Virginia when:

1. Failure of the structure would not result in less of 1ife; in damages
to homes, cammercial or industrial bu11d1ngs, main highways, or
railroads; in 1nterrupt1on of the use of serv1ce of pub11c ut111t1es,

or damage existing water impcundments; and

2. The contributing drajnage areas does not exceéd 200 acres; and

3. The vertical distance between the Towest point along the § of the
dam at the upper toe and top of dam does not exceed 15 feet, and/or
"does not exceed 10 surface acres; and

4. The sediment dam conforms tc all state and Tocal Taws and/or
reguiations pertaining tc the storage of water. Structures which
exceed 15 feet in vertical height from the natural bed of the water-
course to the top of the dam as measured from the upstream toe and/or
those which have a surface area at the emergency spillway crest

greater than 10 surface acres must be approved by the Director of




the Department of Natural Resources in accordance with Chapter 20,
Article 5D of the Code of West Virginia {Dam Control Act).
2.4 DRAINAGE AREA AND SITE EVALUATION AND LIMITATIONS

The contributing watershed above the site shall have an adequate plan
for providing protection against erosion of disturbed areas. This plan shall
provide for rapid revegetation of the disturbed areas in order to stabilize
the area as quickly as possible after it has been disturbed. It is required
to prevent excessive sedimentation from exceeding the design capacity of the
sediment dam. A1l areas disturbed during the mining operation ‘in the watershed
shall be vevegetated according to West Virginia Division of Reclamation
regulations.

Site condition shall be such that the following capacity reguirements
can be met.
2.4.1 SEDIMENT

The sediment pool shall have a minimum capacity {from the lTowest elevation
in the reservoir to the crest of the principal spiliway) to store 0.125 acre-
feet per acre of disturbed area in the drainage area. The disturbed area

includes all land affected by previous mining operations (that is not presently

stabilized) and all land that will be affected during the surface mining -and
reclamation work. The basin shall be cleaned out when the sediment accumﬁ-
Tation approaches 60% of the design capacity. The design and construction
drawings shall indicate the corresponding eievation. Clean to 100% pool prior
to grade release.

2.4.2 STRUCTURES IN SERIES

When stryctures are built in series, the principal spillway and emergency
spillway sizes for the lower structure shall be based on the total drainage
area above the Jower structure. The required storage for sediment for any

structure shall be based on the disturbed area in the uncontrolled drainage
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area above that structure. When an upstream structure exists, a lower structure
in series must be designed considering failure of the upstream structure.

Construction must be complieted cn all downstream structures prior to
construction of an upper structure ir a series.

2.6 PRINCIPAL SPILLWAYS

2.5.1 CAPACITY

A drop inlet principal spiliway wili be required on all earth embankment
structures. The crest of the principal spillway shall be lccated at the
maximum elevation of the sediment pool.

The minimum size of the principal spiliway and drop iniet shail be
obtained from Table 1, Minimum Regquired Spiltway Size, Appendix I, Page I-10,
and shall be based on the total drainage area above the structure.

2.5.2 LAYOUT |

The principal spillway shail be straight in alignment when viewed in
plan. The outlet end must extend to an elevation approximately 6 inches above
the stable channel bottom and a minimum of 6 feet beyond the toe of the
embankment. An adequate outlet structure shall be provided; when needed,
to preveht damage to the toe of the embankment. The minimum slope of the pipe
conduit shall be 1 percent in ofder to'insﬁre fres drainage.

2.5.3 PIPE CONDUITS

A11 conduits include steel, wrought-iron, cast iron, corrugated metal,
asbestos cement, concrete and rubber-gasket veirified clay.

2.5.3.17 ASBESTOS CEMENT, CONCRETE AND VITRIFIED CLAY

These right conduits must be Tlain in a concrete bedding. The maximum
fi11 height over vitrified clay pipe cannot be more than 20 feet and it shall
not be placed over more than 10 feet of compacted earth fill.

A. Bedding: Concrete bedding shall be placed beneath the pipe at a

minimum thickness of 4 inches and extend up on the sides of the pipe for
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at least 10 percent of the overall height of the conduit. The
bedding shall have a base width equal to the outside diameter of the
pipe.

Joints: Conduit joints are to be designed and constructed to remain

watertight. A rubber gasket set in a positive seat which will prevent

displacement is to be provided.

CORRUGATED METAL PIPE

Iron or Steel (Zinc-Coated): Corrugated metal pipe (iron or steel)

conform to Federal Specification WW-P-405. It shall be close-riveted
and asphalt-coated or helical corrugated with welded seam and can be
used only where the pH of the normal stream flow js expected to be
greater than 5.0 during the Tife of the structure. Where the pH of
the normal stream Tlow is expected to be between 4.0 and 5.0 the

pipe shall be close riveted asbestos-bonded, bituminous-coated, and
have a paved invert. Corrugated metal pipe will not be used where the
pH 1is expected to be less than 4. The minimum thickness of the pipe
shall be 16 gage for conduits, 18 inches or less in diameter. For

larger sizes, the minimum thickness shall be 14 gage.

Bituminous coating damaged by breaks, scuffs, or welding shall be

repaired by the application of two coats of hot asphaltic paint or

a coating of cold-applied bituminous mastic.

Aluminum: Corrugated aluminum shall conform to Federal Specification
WW-P-402. 1t can be used only in soils having a pH greater than 5

and less than 9. The minimum thickness of the pipe shall be 14 gage.

Joints: A1l corrugated metal pipe shall be connected by a watertight

flange~type connection or by a watertight connecting band specifically

manufactured for a connecting band (band with rods and lugs). The
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area between the pipe and connecting bands shall be treated with an
asphalt cement during installation to assure a watertight joint.
2.5.3.3 STEEL
Steel pipe may be used where the pH of the normal stream flow during
the 1ife of the structure is expected to be 5.0 or greater. It shall be of
standard strength and be connected by a watertight mechanical or welded joint. .

2.5.3.4 WROUGHT-IRON OR CAST IRON

Iron pipe may be used under all scil and water conditions. It must be
of standard thickness or greater and be connected by a watertight mechanical
Joint.

2.5.4 [DROP INLET ‘

The minimum size and height is given in Table 1, Appendix 1, Page I-1C.
The drop iniet may be perforated to provide a gradual drawdown after each
storm event.

2.5.4.7 PERFORATIONS

Metal drop inlets when perforated shall be done so throughout the top 2/3
of their length with 3/4-inch diameter holes spaced 8 inches vertically and
12 inches horizontally center to center. Nonmetal drop inlets shall be ported
~to permit draining the pond (éuéh parts shall be similar to those described
for the metal drop inlets).
2.5.4.2 BASE

The riser shall have a base attached with a watertight connection and
shall have sufficient weight tc prevent flotation of the riser. Two approved

bases are: {1) a concrete base 18 inches thick with the riser imbedded 6 inches

in the base. The base should be square with each dimension 1 foot greater than
the riser diameter; (2) a 1/4-inch minimum thickness steel plate welded all
around the base of the riser to form a watertight connection. The plate shall

be square with each size equal to 2 times the riser diameter. The plate shall




have 2 feet of stone, gravel or tamped earth placed on it to prevent flotation.

2.5.5 DRAINPIPE

A metal drainpipe with a suitable valve or cap shall be provided when
the drop inlet is not perforated. The minimum size shall be 3 inches and in
no case shall it require Tonger than 5 days to drain the pond.

2.5.6 ANTI-SEEP COLLARS

A1l conduits through the embankment are to be provided with a minimum
of three anti-seep collars, except when the embankment is 5 feet or less.
When the embankment is 5 feet or less, two coliars will be reguired. The
collars will be at 15-foot intervals with the middle collar at the centerline
of the dam. The anti-seep collars shall extend a minimum of 2 feet from the
conduit in all directions. The collars and their connections to the pipe
shall be watertight.

2.5.7 ANTI-VORTEX DEVICE

An anti-vortex device shall be installed on the principal spillway inlet.

T. It shall consist of a thin, vertical plate perpendicular to the
centerline of the dam and firmly attached to the top of the riser.
The plate dimensions shall be: Jlength = diameter of the riser plus
.12 inches; height =mn;iametelr*-::u-f-the horiéontai éondu%f; or

2. It shall consist of a horizonfai circular plate having a diameter 2
feet greater than the drop inlet and firmly mounted 1.5 feet above

the crest of the inlet.

2.5.8 TRASH RACKS

A suitable trash rack will be provided where the drainage area will
contribute trash to the reservoir,

2.6 EMERGENCY SPILLWAYS

cmergency spiliways are provided to convey large flows safely past an
earth embankment. They are usually open channels excavated in earth or

rock or reinforced concrete.




2.6.1 CAPACITY _ _

The crest elevation of the emergency spillway will be located at a
minimum distance of 1.5 feet above the crest elevation of the principal
spiliway. The emergency spiliway shall be designed to safely carry the
expected peak rate of discharge from a 10-year frequency storm. There shall
be one foot of freeboard between the maximum design flow elevation in the_ |
emergency spiliway and the top of the dam. The 10-year frequency peak dischargé '
shall be cobtained from Figure 3, Appendix I, Page I-5, Emergency Spiliway Feak
Discharge. The spillway shall be proportioned to pass the peak discharge from
Figure 2, at the safe velocity determined for the site. Table 4, Appendix I,
Page I-11, Emergency Spiliway Hydraulics, shall be used to proportion
emergency spiliways. Chart No. 1, Appendix I, Page I-1, Emergency Spillway
Velocity Chart, shall be used in conjunction with these tables to proportion
the emergency spiliway.
2.6.2 LAYOUT 7

The emergency spiilway shall be excavated in rock or in earth or may
be constructed of reinforced concrete. It shall consist of an inlet channel,
a control section, and an exit channel. The capacity and size of the emergency-
spiliway shall be as outlined under CAPACITY. Minimum bottom width shall be |
10 feet.

The 1inltet channel shall be level for a minimum distance of 20 feet upstream
from the control section of the Hp in the emergency spillway is equal to or
less than 2.5 feet. The Tevel section shall extend 30 feet upstream from the
control section if the Hp exceeds 2.5 feet.

The level part of the inlet chanrnel shall be the same width as the exit
channel and its centerline shall be straight and coincident with the centerline
of the level section. The level section of the inlet channel shall be locatad

so that the projected centerline of the dam will pass through it.
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The centerline of the exit channel shall be straight and perpendicular
to the control section extending downstream to a2 point opposite the downstream
toe of the dam. Curvature may be introduced below this point 4if it is certain
that the flowing water will not impinge on the embankment should the channel
fail at the curve. The slope of the exit channel shall be determined from
Chart No. 1, Appendix 1, Page I-7.

The tayout will provide that the spillway when cut around the end of
the dam in the abutment be in a natural ground (cut} to a depth equal to the
maximum design flow for at least the Tevel section and the exit channel to a
point opposite the downstream toe of the dam. It is preferable that the
flow be confined without the use of levees, but where site conditions are such
that the exit channel will not contain the design flow, a Tevee or dike shall
be constructed along the exit channel to a height above the exit channel equal
to the depth of flow through the spillway at the control section. The Jevee
shall have a minimum top width of 4 feet and side slopes not steeper than 2
horizontal to 1 vertical. The levee shall be constructed in accordance with
the requirements for embankment.

The spillway shall be trapezoidal in shape and the side slopes shall not
pe steeper than 1/4 horizontal to 1 vertical in rock or 2 horizontal to 1
vertical in earth.

2.6.3 PERMISSIBLE VELOCITIES

2.6.3.17 EARTH EMERGENCY SPILLWAYS

The maximum allowable velocity in the exit channel shall be 5 feet per
second for earth emergency spillways. This velocity must not be exceaded
in the exit channel of the spillway from the control] section to a point in the
exit channel opposite the downstream toe of the dam or to a point downstream
where a channel failure would not cause the flow to impinge on the toe of the

dam. All earth spiliways shall be vegetated with the most suitable permanant
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grass vegetation for the site.

Spiliways excavated in earth shall be orotected through the level section
and the exit channel with durable rock riprap when the exit channel velocity
falls between 5 feet per second and 12 feet per second. The rock riprap will
be placed in a 1.5 foot thick blanket through the bottom and sides of the level
section and exit channel. Twenty-five percent of the rock shall be 18 inches
or larger. The remaining seventy-five percent shail be well-graded material
consisting of sufficient rock small enough to Ti11 the voids between the larger

rocks. SHALE SHALL NOT BE USED FOR RIPRAP.

2.6.3.2 ROCK EMERGENCY SPILLWAYS

The maximum allowable velocity shall be 14 feet per second 7or rock
emergency spiliways. A spillway shall be classed as a rock emergency spiliway
when durable bedrock occurs throughout the level section and in the exit channel
to a point opposite the downstream toe of the dam. Durable bedrock is defined
as a layer of continuous bedrock equal or greater in thickness than the depth
of flow through the spillway at the control section.

2.6.3.3 (CONCRETE EMERGENCY SPILLWAYS

This standard establishas the minimum acceptable qﬁa1ity for the design
and construction of concrete emergency spillways through the embankment when:
*1. The contributing drainage area for the dam does not exceed 200
acres; or
*2. The 10-year frequency peak discharge does not exceed 660 c.f.s.;
or
3.. The maximum vertical height of the dam or embankment as measurad
along the centerline of the embankment to the emergency spiliway
crest does not exceed 15 feet; or
4. The maximum outlet slope {downstream slope of embankment) does

not exceed three horizontal to one vertical; or
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5. The sediment control structure be of a temporary nature (life of
mining operation only).
(* Items 1 and 2 may be neglected if the structure is an excavated pond
with 3 feet or Jess of water to be impounded against the embankment).
The spiliway shall be proportioned in accordance with the table on standard

drawing. In any case the Q/B ratio shall not exceed 21.0. The spillway shall’

be constructed as detailed on the standard drawing. The fi11 beneath the spiliway
shall be thoroughly compacted.
2.7 EARTH EMBANKMENT

2.7.1 HEIGHT
The earth embankment shail be high encugh to have one foot of freeboard
between the maximum design flow elevation in the emergency spillway and the top
of the dam.
2.7.2 TOP WIDTH

The minimum top width of earth embankments shall be 14 feet.

2.7.3 SIDE SLOPES

The side slopes of the settled embankment shall be no steeper than 3
" horizontal to 1 vertical on the upstream side and 2 horizontal to 1 vertical
on the downstream side.

2.7.4 CUTOFF TRENCH

The elevation of the top of a compacted cutoff will not be lower than the
crest of the principal spiilway. The cutoff trench should have a bottom width
adequate to accommodate the construction equipment but shall not be less than
8 feet. The trench shall have a minimum side slopes of 1 to 1. The cutoff
trench shall be located on the embankment centerline and be of sufficient depth
to extend into a relatively impervious Tdver of soil or to bedrock.

2.7.5 SETTLEMENT ALLQWANCE

The design height of the embankment shall be increased by 5 percent to

aliow for settlement.




2.7.6 UTILITIES UNDER EMBANKMENTS

Yytilities encountered at dam sites must be relocated away from the site
according to the standard criteria and procedure of the utility company

involved.

2.7.7 VEGETATIVE PROTECTICN AGAINST EROSION

The embankment, spiliways, borrow areas and other disturbed areas shall be
mulched and vegetated immediately after construction in accordance with
Reclamation rules and regulations for revegetation.

2.7.8 SAFETY

The embankment, pool area and vegetated spiliway shall be fenced as needed
to restrict accessibility for reasons of safety. A1l fences shall be constructed
in accordance with good fancing practices. Warning signs of danger shall be
installed where deemed necessary.

2.7.9 PLANS, DESIGN DATA AND SPECIFICATIONS

In addition to the "Proposed Drainage Map", there shall also be submitted
the follewing items concerning sediment dams of the embankment type.
1. A "Structure Proportioning Computations Sheet" to be completed for
each proposed dam.
2. Construction plars showing:

a. A topographic map on & 1" = 50' scale and 4 feet contour
intervals showing the reservoir area, embankment and the
emergency spillway. Topographic map may be mapped using
transit-stadia survey method but nothing with less accuracy.

b. A profile view of the embankment along the § of the principal
spillway showing all pertinent dimensions, elevations, and
principal spillway design.

c. A profile view of the emergency spiilway showing the entrance

siope, Tlevel section and exit channel siope.




d. A cross-section view of the emergency spillway showing the bottom
width, side slopes, and the type of material used.

e. A cross-section view taken a1ong.the centerline of the dam
showing cutoff trench depth, original ground line, unsettled and
settled dam heights, length of dam and other pertinent dimensions

- and eievétions. S -
3. A "Stage-Area-Storage" computations sheet and Stage-Area-Storage curves.

4, Construction Specifications.

2.8 CONSTRUCTION SPECIFICATIONS FOR SEDIMENT DAMS - EMBANKMENT TYPE

2.8.1 SITE PREPARATION

The embankment site shall be cleared of all brush, trees, stumps, roots
and other undesirabie material. Sod and topscil shall be stripped from the
embankment site and borrow area and stockpiled for use on the emergency spillway
and embankment. Brush, trees and other undesirable material shall be cleared
from the sediment pool area.

2.8.2 CUTOFF TRENCH

A cutoff trench shall be excavated along the centerline of the embankment.
The cutoff trench shalil be excavated along the centerline of the embankment.
The cutoff trench shall extend into both abutments to an elevation no lower
than the crest of the principal spiliway. It shall be of sufficient depth to
extend into a relatively impervious 1ayer'of 5011 or to bedrock and shall be
backfilled with the most impervious material available at the site. The trench
shall be kept free of standing water during the backfilling operations. The
cutoff trench should have a bottom width adequate to accommodate the construction

equipment but shall not be less than 8 feet. The trench shall have minimum side

stopes of 1 to 1. Compacticn requirements shall be the same as those for the

embankment. .




2.8.3 EXCAVATION AND BACKFILL OF STREAM CHANNEL

Existing stream channels crossing the foundation area shall be deepened
and widened as necessary to remove all stones, gravel, sand, stumps, roots
and other objectionable material, and to accommodate compaction eguipment.
Such channgls shall then be backfilled with suitable material as specified
- for earth embankments. The excavated channels shall be kept free of standing
water during backfill operations. '

2.8.4 PIPE CONDUIT

The pipe conduit shall be placed in a trench excavated in solid undisturbed
ground or formed by compacted earth. The conduit shall be imbedded in a formed
trench to a depth no less than 1/10 times the outside diameter of the pipe.
Trench sides shall be sToped back no steesper than 1 to 1. Selected impervious
backfill material shall ba placed around the conduit in 4-inch layers and
thoroughly compacted to at Teast the same density as the adjacent embaniment.

Bedding for asbestos cement, concrete or vitrified cfay pipe shall be
concrete and will be placed beneath the pipe at & minimum thickness of 4
inches and extend up on the sides of the pope for at least 10 percent of the
overall height of the conduit. The bedding should have a base width equal to
the outside diameter of the pipe.

A1l pipe joints and anti-seep coliar connections to the conduit shall
be watertight.

2.8.5 EMERGENCY SPILLWAY

The emergency spiliway shall conform to the lines, grades, bottom width
and side slopes as shown on the plans.

2.8.6 BORROW AREAS

A1l borrow excavation will have side slopes no steeper than 2 horizontal
to 1 vertical and shall be graded and Teft in such a manner as to provide

suitable drainage.
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2.8.7 SELECTION AND PLACEMENT OF EMBANKMENT MATERIALS

The most impervious material shall be used in the cuteff trench and center
portion of the dam. When sandy gravelly material is encountered, it should be
piaced in the outer shell preferably in the downstream portion of the dam. The
distribution and gradation of materials throughout the fill shall be such that
there will be no lenses, pockets, streaks, or layers of material differing
substantially in texture or gradation from the surrounding material. Where it
is necessary to use materials of varying texture and gradation, the more
impervious material shall be placed in the upstream and center portions of the
dam. Very dry or wet material shall not be used. The fill material shé1] be
free of all sod, roots, stones over & inches in diameter and other chbjectionable
material. The moisture content of the material shouild be such that when kneaded
in the hand, it will just form a ball that will not readily separate.

The embankment shall be brought up on uniform 6-8-inch layers of approximate
uniform elevation over its entire area. £Each layer shall be thoroughly compacted
by making at least 4 compleie passes with a tamping rolier or by applying equal
compactive effort with rubber-tired equipment.

2.8.8 .PROTECTION AGAINST EROSION

The earth embankment, spiilways and borrow areas above the sediment pool
shall be muiched and vegetated in accordance with Reclamation rules and

regulations for revegetation.
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SECTION 3

EXCAVATED SEDIMENT PONDS

3.1 DEFINITION 7 )

A water impoundment made by excavating a pit or "dugout". The use of a
3-foot earth embankment is permissiblie to increase capacity. Ponds resulting
from both excavation and embankment are classified as SEDIMENT DAMS, EXCAVATED
TYPE, where the depth of water impounaed'against any embankment is 3 Test or
Tess or where the outflow elevation through the exit dr emergency spillway is
less than 3 feet above the original ground. Consideration will be given to an
increase in embankment height if design of spillways are based on a 50-year
frequency storm.
3.2 PURPOSE

To preserve the capacity of reservoirs, ditches, canals, diversions,
waterways and streams and to prevent undesirable deposition on bottom lands,
in channels or waterways, and other areas by providing basins for the deposition
and storage of silt, sand, stones, gravel and other detritus.
3.3 SCOPE

This standard establishes the minimum acceptable qua]ity for the design
and construction of excavated sediment pends in predominantly rural or
agricultural areas in West Virginia.
3.4 LOCATION

Excavated ponds fed by surface runoff may be located on almost any type
of topography; however, they are most satisfactory in areas with relatively
flat terrain. An excavated pond may be located in a natural or constructed
drainway or preferably to one side of a natural or constructed drainway if the
runoff can be directed into the pond.

Site conditions shall be such that the following capacity requirements can

be met.
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3.5 CAPACITY REQUIREMENTS

The excavated sediment pond shall have a minimum capacity (from the
Towest elevation in the dugout to the crest of the exit channel or emergency
spillway) to store 0.125 acre-feet per acre of disturbed area in the watershed.
The disturbed area includes all land affected by previous operations that is

not presently stabilized and all land that will be affected during the surface

mining and recliamation work. The sediment pond shall be cleaned out when the
sediment accumulation approaches 60% of the design capacity. The design and
construction drawings shal] indicate the corresponding elevation,

When excavated sediment ponds are constructed in series, the required
storage for sediment for any pond shall be based on the uncontrolled drainage
area above that pond. Construction must be completed on all downstream structures
prior to construction of an upper structure in series.

3.6 SEDIMENT POND DIMENSIONS

Excavated sediment pords may be constructed to any desired shape that
will meet sediment capacity requirements. The width and depth of sediment ponds
are not Timited.

Side slopes of excavated sediment ponds shall be such that they will be
stable and shall not be steeper than 2 horizontal to 1 vertical in earth and
1/4 horizontal to 1 vertical in rock.

3.7 ENTRANCE CHANNEL

The entrance channel shall not exceed 4:1 (25%), extending from the
bottom of the excavated pond upstream to the original stream bed. The entrance
channel shall be protected with a 1.5-foot layer of rock riprap which shall
have 25% of the material 18 inches or larger and the remaining 75% well graded
with sizes to fill the voids between the larger rocks. Minimum side slopes
shall be 2 horizontal to 1 vertical and shall also be protected with rock riprap

for a vertical height of 2 feet. S
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The minimum bottom width of entrance channels shall be 5 feet and shail
never have a width less thanlﬁhat_of the natural channel.

3.8 EXIT CHANNEL

Pipe principal spillway shall not be required for excavated ponds. The
crest of the exit channel will be thoroughly protected with rock riprap to
prevent‘erosion and scouring. The exit channel 'shall be located as far as
possible from the inlet channel with a minimum distance of 50 feet. The
minimum width of exit channels shall be 10 feet, but shall never have a
width less than that of the natural stream channel. Minimum side siopes shall
be 2 horizontal to 1 vertical and shail alsc be protected with rock riprap for
vertical height of 2 feet.

3.9 FEMBANKMENT AND EMERGENCY SPILLWAY

An earth embankment may be used to increase the capacity of an excavated
sediment pond provided that the depth of water impounded against any embankment
is less than 3 feet. An emergency spiliway will be reguired when earth
embankments are used. The design of the emergency spillway shall conform to
- that given under Emergency Spiliways in Sediment Dams, Embankment Type.

~ The emergency spiliway will be designed to safely carry the expected peak
rate of discharge from a 10-yéar'frequency storm when the contributing df;inage
area is from 0-200 acres (use Figure 2, Appendix I, Page I-4). The emergency
spiliway will be designed to safely carry the expected peak rate of discharge
from a 25-year frequency storm when the contributing drainage area is from
200-500 acres (use Figure 3, Appendix I, Page I-5). When the contributing
drainage area exceeds 500 acres, the expected peak rate of discharge shall be
determined with the assistance of the U. $. Department of Agriculture, Soil
Conservation Service or registered professional engineering design.

The earth embankment shali be high enough to have one foot of freeboard

between the maximum design flow elevation in the emergency spiliway and the
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top of the embankment. The minimum top width shall be 14 feet. The side
slopes will be no steeper than 3 horizontal to 1 vertical on the impoundment
side and 2 horizontal to 1 vertical on the downstream or outside pond area.

The design height of the embankment shall be increased by 10 percent to
allow for settlement. A cutoff trench will not be required.

Excavated ponds without emergency spiliways shall have Z feet of freeboard
between the sediment pocl elevation and the top of the exit channel.

3.10 UTILTIES UNDER EMBANKMENTS

Utilities encountered at dam sites must be relocated away from the site
according to the standard criteria and procedure of the utility company
involved.

3.11 DISPOSAL OF WASTE MATERIAL

The waste material from the excavated sediment pond may be spread, used
in the embankment or removed from the site as conditions warrant.

The waste material, when not removed from the site, shall be placed in a
manner that its weight will not endanger the stability of the pond side slopes
and the rainfall will not wash the material back into the pond. Not less than
12 feet should be Teft between the toe of the waste material and the adge of
the pond: 7 - S

If the waste material is spread, it should be to a height of no more than
3 feet with the surface graded to a uniform slope away from the pond. The pond
side slope of the spread material should be no steeper than 2 horizontal to 1
vertical.

If the waste material is to be used in an embankment, it shall be free of
all sod, roots, stones over & inches in diameter, and other objectionable
material.

3.12 SAFETY

The embanxment, pool area and vegetated spillway shall be fenced as
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needed to restrict accessibility for reasons of safety. A1l fences shall be
constructed in accordance with gocd fencing practices. Warning signs of
danger shall be instalied where deemed necessary.

3.13 VEGETATIVE PROTECTION AGAINST EROSION

The waste material, spillway, embankment and any other area disturbed
during construction shall be mulched and vegetated immediately upon completion
of the pond in accordance with Reclamation rules and regulations for revegetation,

3.14 PLANS, DESIGN DATA AND SPECIFICATIONS

In addition to the "Drainage Map", there shall also be submitted the

following items concerning excavated sediment ponds:

1. A "Structure Proportioning Computations Sheet" to be completed for
each proposed pond.

2. Construction plans showing a plan view and a cross-section view with
entrance and exit channels.

3. A cross-section view of the embankment and emergency spillway, if
used.

4. Cross-sections plotted at 50-foot intervals from the centerline of
the proposed sediment pond showing original ground line and the
proposed excavation limits.

5. Construction Specificatﬁons.

3.15 CONSTRUCTION SPECIFICATIONS

3.156.1 SITE PREPARATION

The pond site and waste areas shall first be cleared of all woody
vegetation. The Timits of the excavation and spoil placement areas shall be
staked, and the depth of cut from the ground surface to the pond bottom should
be indicated on the stakes.

If an embankment is to be constructed, the embankment site shall be cleared

of all brush, trees, stumps, roots and other undesirable material. Sod and
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topsoil shall be stripped from the embankment site.

3.15.2 EXCAVATION

Excavation and placement of the waste material shall be done as near to
the staked Tines and grades as skil1ful operation of the equipment will permit.

Side slopes of the excavated pond will be no steeper than Z horizontal to 1

vertical in earth and 1/4 horizontal to 1 vertical to rock.

3.15.3 SELECTION AND PLACEMENT OF EMBANKMENT MATERIALS

If an embankment is constructed, the most impervious material will be
used in the center portion. When sandy gravelly material is encountered, it
shall be placed in the outer shell, preferably in the downstream portion of
the embankment. The i1l material shaill be taken from approved designated
borrow areas. It shall be free of roots, woody vegetation, oversized siones,
rocks, or other objectionable material. Areas on which fil11 is to be placed
shall be scarified prior to placement of fi11. The i1l material shouid contain
sufficient moisture so that it can be formed into a ball without crumbling.

If water can be sgqueezed out of the ball, it is too wet for proper compaction.

Fill pateria1 will be placed in 6-8-inch layers. and shall be continuous
over the entire length of the fi11. Compaction will be obtained by routing
the hauling equipment over the fill so that the entire surface of the fill is
traversed by at least one tread track of the equipment, or compaction shall be
achieved by the use of 2 compactor. The embankment shall be constructed to an
elevation 10 percent higher than the design height to allow for settlement
if compaction is obtained with hauling equipment. If compactors are used for
compaction, the gverbuild may be reduced to 5 percent.

3.15.4 VEGETATIVE PROTECTION AGAINST EROSION

The waste material, spillway, embankment and any other area disturbed
during construction shall be mulched and vegetated immediately upon completion

of the pond in accordance with Reclamation rules and regulations for revegetation.
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3.15.5 EROSICN AND POLLUTION CONTROL

Construction operations wiil be carried out in such a manner that erosion
and water pollution will be minimized. State and local laws concerning

pollution abatement shall be complied with.
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SECTION 4

GABION SEDIMENT DAM

4,1 DEFINITION B

A barrier or dam composed of rock-filled wire baskets constructed across
a waterway to form a silt or sediment basin.
4.2  PURPOSE B

To preserve the capa&ifjiéf'réééﬁ;oggéggaﬁfgﬁéglﬂcéhais,rgivérsions,
waterways and streams and to prevent undesirable deposition on bottom lands,
in channels or waterways, and other areas by providing basins for the

deposition and storage of silt, sand, gravel, stone and other detritus.

4.3 SCOPE

This standard established the minimum acceptable quality for the design
and construction of gabion sediment dams located in predominantly rural or
agricultural areas in West Virginia when:

1. Failure of the structure would not result in Toss of 1ife, in damages

to homes, commercial or industrial buildings, main highways, or
railroads, in interruption of the use of service of public utilities;

and

3. The vertical distance between the Iowest point‘a1ong the centerline
of the dam and the crest of the spillway does not exceed 10 feet.

4.4 DRAINAGE AREA AND SITE EVALUATION AND LIMITATIONS

The contributing watershed above-the site shall have an adequate plan for
providing protection against erosion of disturbed areas. This plan shall
provide for rapid revegetation of the disturbed areas in order to stabilize
the area as quickly as possible after it has been disturbed. It is required to
prevent excessive sedimentation from exceeding the design capacity of the
sediment dam. Al1 areas disturbed during the mining operation in the watershed

shall be revegetated according to West Virginia Division of Reclamation reguiations.
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4.4,71 SEDIMENT

The sediment pool shall have a minimum capacity {from the Towest elevation
in the reservoir to the spillway elevation) to store 0.125 acre-feet per acre
of disturbed area in the watershed. The disturbed area includes all land
affected by previous operations that is not presently stabilized and all land
that will be affected during the surface mining arnd reclamation work. The
basin shall be cleaned out when the sediment accumulation approaches €0% of
the design capacity. The design and construction drawings shall indicate the
corresponding elevation.

4.4.2 STRUCTURES IN SERIES

When structures are built in series, the spillway size for the lower
structure shall be based on the total drainage area above the lower structure.
The required storage for sediment for any structure shall be based on the
disturbed area in the uncontroiled drainage area above that structure.

When an existing upstream structure is not considered adeguate or safe
according to the specification herein, a Jower structure in series must be
designed considering failure of the upstream structure. This means that the
sedjment and spillway shall be based on the total drainage area above the
lower structure. |

Construction must be completed on all downstream structures prior ta
construction of an upper structurse in a series.

4.5 EMERGENCY SPILLWAY

An emergency spillway will be required on all gabion structures and will
be designed to safely carry the expected discharge from a 25-year frequency
storm. The crest of the spillway shall be located at the maximum elevation of

the sediment pool.

A1l spiliways shall have a rectangular cross-section as viewed along the

centerline of the structure.
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There shall be 1/2 foot of freeboard between the maximum design flow
elevation in the spililway and the top of the dam. The peak discharge shall
be obtained from Figure 3, Appendix 1, Page I-5, Emergency Spiliway Design
Peak Discharge. The spillway shall be proportioned to carry the peak discharge
by the formula Q = CLh3/2, where Q is the peak discharge, L is the Tongitudinal
Tength of the spillway, gn@_ﬁ;j;ﬂheight of the spillway opening minus 0.5 feet.

C is a coefficient of discharge which may be found in Table 5, Appendix I,
Page 1-12.

In no case shall the total design head on the structure exceed 13.9
feet (the sum of maximum distance from the original ground to spiliway
elevation plus h must be less than or equal to 13.0 feet).

4.5 GABION CROSS-SECTION

In order to establish a uniform yet stable cross-section for this type
structure, all gabion sediment dams shall have a step-like cross-section with
a 12-inch gabion or a 3-foot thick rock mattress covering the downstream channel
and embankment (see Figure 4, Appendix I, Page I-6).

See Figure 4, Appendix I, Page I-6, for accegiab]é gabion sediment dam

‘cross-section of 3 feet 3 incheé by 3 féé%r3 fnches.

The gabion or rock matiress shall extend out from the downstream toe of
structure for the minimum distances shown in Figure 4. The bottom width 6f
the mattress shall be equal to the length of the spillway and in line with it.
The channel sides shall be covered by the mattress to a minimum vertical depth
of 4 feet.

The upstream face of all gabion structures may be backfilled with material
from the pool area. The backfill shall be on a slope of 3 horizontal to 1 vertical.

Cross-sections of additional width other than thos% shown and without
backfill against the upstream face may be used if appra&ed by the Division of

Planning and Development of the Department of Natural Resources.




4.6.1 KEY-IN OF FCOUNDATION

The gabion dam shall be keyed into the abutment with the channel or vailey
to a minimum depth of three feet at any point. The bottom of the gabion may
be keyed intc the channel bottom. After the gabion structure is in place,
the key into the abutment shall be backfilled to the embankment's original
contour with compactible material. The material shall be mechanically
tampad in maximum 1ifts of 6 inches.
4.6,2 FILLING AND BINDING GABION WIRE BASKETS

The gabion baskets shall be filled with durable timestone, river rock or

sandstone of 3-7 inches in size. The stone shall be hand or machine placed

in the baskets in such a manner as to prevent sagging or bulging of the basket
or baskets. ATl edges of the baskets must be secured cor bounded to the
adjacent basket by Tacing wire in and cut of the mesh openings. The maximum
distance between each coil shall not exceed 4 inches.

4,7 MATERIAL SPECIFICATIONS

A1l perimeter edges of the mesh forming each unit shall be securely
selvedged with wire of not Tess than 0.150-inch diameter so that the joints
~formed by tying the selvedges have at least the same strength as the body of
the-mesh.

lLacing wire shaj1 be supp]iéd in sufficient quantity for securing all
edges of the gabion baskets and diaphragms and to provide for the necessary
internal connection wires in each cell. The wire lacing shall mest or exceed
the same specification as the wire used in the mesh.

The wire mesh shali be made of galvanized steel wire having a minimum
size of U. S. Steel Wire Gauge Ne. 14, The tensile sirength of the wire shall
be in the range of 60,000 tc 85,000 p.s.i. The minimum zinc coating of the
wire shall be 0.80 ounces per squars fToot of uncoated wire surface as determined

by test conducted in accordance with A.S.T.M. Designation A-30. The maximum
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1inear dimension of the mesh opening shall not exceed 3-1/2 inches and the area
of the mesh opening shall not exceed 6 square inches.

Gabions shall be fabricated in such a manner that the sides, ends, 1id, and
diaphragms can be assembled at the construction site into a rectangular basket
of the specified sizes. Gabions shall be of single unit construction - the
base, 1id; and sides shall be woven into a single unit and the ends.shall be
connected to the base section of the gabion in such a manner that stréngth
and flexibility at the point of connection is at least equal to that of the mesh.

Where the length of the gabion exceeds five feet, the gabion shall be
divided by diaphragms, of the séme mesh and gauge as the body of the gabions,
into cells of equal length and width. The gabion shall be furnished with the
necessary diaphragms secured in proper position on the base in such a manner
that no additienal tying at this juncture will be necessary.

4.8 PLANS, DESIGN DATA AND SPECIFICATIONS

In addition to the "Proposed Drainage Map", there shall also be submitted
the following items concerning gabion sediment dams:
1. A "Structure Propcrtioning Computations Sheet"” to be completed for
'each proposed gab%on Qédﬁﬁégg_agﬁ:_m“;- S |
2. Construction Plans showing: |
a. A topographic map on a 1" = 50' scale and 4-foot contour intervals
showing the reservoir area and structure. Topographic map is to
be made using transit-stadia survey method.
b. Plan view of structure showing all pertinent dimensions.
c. A cross-section view of gabion structure at the point where the
maximum depth of water will be impounded against the structure
showing all pertinent dimensions and elevations.

d., A cross-section view taken along the centerline of the dam showiag

all pertinent dimensions and elevations.
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e. A "Stage-Area-Storage Computations Sheet” and "Stage-Area-
Storage Curves'.
f. Construction Specifications.

4.9 CONSTRUCTION SPECIFICATIONS

4.9.1 SITE PREPARATION

Brush, trees and other undesirable material shall be cleared from the
sediment pool and dam areas. Sod and topscil shall be strippéd from gabions

foundation area.

4.9.2 PREPARATION OF FOUNDATION

Proper excavation shall be made a?ong‘the foundation of and sides of
the gabjon structure as shown on the constructicn plans to assure that the
gabion structure will be placed on the pianned line and grade.

The key into the abutments shall be excavated as shown on the construction
plans. The gabion structure must be keyed into the abutment a minimum of 3
feet at any pcint as measured in any direction.

The i1l material beneath the gabicn units along the sides of the structure
shail be placed in 6-inch maximum 1ifts and mechanically tamped.

4.9.3 FILL AND BINDING

Backfilling of the key into the abutments and against the upstream face
of the gabion shall progress simultaneously with the fi11ing and binding of
the baskets. The key into the embankment shall be backfilled with compactible
material to the embankment's original contour. This material shall be placed
in 6-inch maximum Tifts and mechanically tamped.

Each gabion unit shall be bound together by a continuous piece of
connecting wire stitched around the vertical edges with a coil about every
four inches. Lacing wire shall be used to join the units together in the same
manner., Empty gabion units shall be set to line and grade as shown on the plans.

A standard fence stretcher, chain fall, or steel rod may be used to stretch

the wire baskets and hoid alignment.




The gabions shall be filled with stone carefully placed by hand or machine
to assure alignment and void bulges with a minimum of voids. After a gabion
has been filled, the 1id shall be bent over until it meets the sides and edges.
The 1id shall then be secured to the sides, ends and diaphragms with the lacing

wire in the manner described above for assembling.

4.9.4 BAGKFILLING UPSTREAM FACE

The upstream face of the cribbing may be backfilled with material from
the pool area up to the sediment pool elevation behind the spillway and up
to the top of dam elevation for the remainder on a slope of 3 horizontal to
1 vertical.

Yery dry or wet material shall not be used. The fi11 material shall be
free of all sod, roots, stenes over & inches in diameter and other cbjectionable
material. The moisture content of the material should be such that when kneaded
in the hand, it will just form a ball that will not readily separate.

The embankment shall be brought up on uniform 6-8-inch layers of

approximate uniform elevation over its entire area. Each layer shall be

thoroughly compacted by making at least 4 complete passes with a tamping rolier
or by applying compactive effort with rubber-tired equipment.

-4.9.5 SPILLWAY

The spiliway shall conform to the alignment and dimensions shown on the

olans. I h S T

4.9.6 DOWNSTREAM CHANNEL PROTECTION

4.9.6.1 GABION MATTRESS

The gabion mattress or apron shall conform to the alignment and grade shown
on the plans. The mattress shall be bound in the same manner prescribad for
the gabion baskets. Also, the edge of the mattress against the toe of the dam

shall be bound to the dam in the same manner prescribed for the gabion baskets.




4.9.6.2 ROCK MATTRESS o -

The channel bottom and sides downstream of the structure shall be covered
to a minimum depth of 3 feet with durable rock of which 50% is 3 feet or
larger and the remainder sized to fill the voids with 2 minimum size of 6 inches.
The rock shall not contain more than 10% earth, sand, or soft shale as determined
.‘by visual inspection. The rock shall extend out from the toe of the crib
structure for a minimum distance of twice the height of the structure. The
dumped rock shall form a trapezoidal channel with a bottom width equal or
greater than the length of the spillway. The rock shall extend up the embankment
sides to a minimum vertical depth of 4 feet.

4.3.7 VEGETATIVE PROTECTION AGAINST ERCSION

A1l disturbed areas ocutside the pool area shall be mulched and vegetated

in accordance with Reclamation rules and reguiations for revegetation.
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SECTION 5 ' e
CRIB SEDIMENT DAM

5.1 DEFINITION

A barrier or dam composaed of rock-filled concrete cribbing constructed

across a waterway to form a silt or sediment basin.

5.2 PURPOSE -

To preserve the capacity of reservoirs, ditches, canals, diversions,
waterways, and streams and to prevent undesirable deposition of bottom iands,
in channels or waterways, and other areas by providing basins for the
deposition and storage of siit, sand, graveil, stone and other detritus.

5.3 SCOPE : e

This standard establishes the minimum acceptable quality for the design
and construction of crib sediment dams Jocated in predominantly rural or
agricultural areas in West Virginia when: - B )

1. Failure of the structure would not result in loss of 1ife; in
damages to homes, commercial or industrial buildings; main highways,
or railroads; in interruption of the use of service of public
utilities; and

2. The cdn't'ributi*n'gt’éréélﬁﬁeg:ﬁaﬁ “exceed 500 acres; and
3. The vertical distance between the lowest point along the centerline

of the q§mw§p§ the crest of the spillway does not exceed 10 feet.

5.4 DRAINAGE AREA AND SITE EVALUATION AND LIMITATIONS

The contributing watershed above the site shall have an adequate plan
for providing protection against erosion of disturbed areas. This plan
shall provide for rapid revegetation of the disturbed areas in order to
stabilize the area as quickly as possible after it has been disturbed. It
is required to prevent excessive sedimentation from exceeding the design

capacity of the sediment dam. A1l disturbed areas in the watershed shall be
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revegetated according to West Virginia Division of Reclamation regulations.

Site condition shall be such that the following capacity requirements

can be met.

5.4.1 SEDIMENT

The sediment pocl shall have a minimum capacity {from the lowest elevaticn
. in the reservoir to the spillway elevation) tc store 0.125 acre-feet per acre
of disturbearéfea in the watershed. The disturbed area includes all 1anﬁ
affected by previous operations that is not presently stabilized and all land
that will be affected during the surface mining and recliamation work. The
basin shall be cleaned out when the sediment accumulation approaches 60% of the
design capacity. The design and construction drawings shall indicate the
corresponding elevation.

5.4.2 STRUCTURES IN SERIES

When structures are built in series, the spillway size for the lTower
structure shall be based on the total drainage area above the Tower structure.
The required storage for sediment for any stiructure shall be based on the
disturbed area in the uncontrolled drainage area above that structure.

When an existing upstream structure is not considered adeguate or safe
according to the specification herein, a lower structure in series must be
designed considering fajlure of the upstream structure. This m2ans that
the sediment and spiilway shall be based on the total drainage area above the
lower structure.

Construction must be completed on all downstream structures prior to
construction of an upper structure in a series.

5.5 EMERGENCY SPILLWAY

An emergency spillway will be regquired on all crib structures and will be
designed to safely carry the expected peak discharge from a 25-year frequency
storm. The crest of the spilliway shall be located at the maximum elevaticn of the

sediment pool-
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A11 spillways shall have a rectangular cross-section as viewad along the
centerline of the structure.

There shall be 1/2 foot of freeboard between the maximum design flow
elevation in the spiliway and the top of the dam. The peak discharge shall
be obtained fran'Figure 3, Appendix I, Page I-5, Emergency Spillway Design

Peak Discharge. The spillway shall be proportioned to carry the peak discharge

by the formula, Q = CLh3/2, where Q is the peak discharge, L is the longitudinal
Tength of the spillway, and h is height of the spillway opening minus 0.5 feet.
C is a coefficient of discharge which may be found in Table 5, Appendix I,
Page I-12.

In no case shall the total design head on the structure exceed 13.0 feet
(the sum of the maximum distance from original ground to the spillway elevation
plus h must be less than or equal to 13.0 feet).
5.6 CRIB DAM CROSS-SECTION

In order to establish a uniform yet stable cross-section {see Figure 5,
Appendix I, Page I-7) for this type structure, all crib sediment dams shall:
1. Be a minimum of 6 feet in width; that is, the distance from inside

to inside of headers must be & feet or more.

2. Be backfilled with material from the pool area on the upstream face.
The slope of the backfill shall be a minimum of two horizontal to one
vertical.

3. Have the channel bottom and sides downstream of the structure covered
to a mirimum depth of 3 feet with durable rock mattress of which 50%
is 3 feet or larger and the remainder sized to fill the voids with a
minimum size of 6 inches; or have the channel bottom and sides down-
stream of the structure covered with a 12-inch gabjon mattress. The
rock or gabion mattress shall extend out from the toe of the structure

for a minimum distance of twice the height of the structure.
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5.7 KEY-IN ABUTMENTS

The crib dam shall be keyed into the abutments with the channel or valley
t0o a minimum depth of three feet at any point. The foundation of the crib
dam shall be keyed into the channel bottom to & minimum depth of one foot.
After the crib structure is in place, the key intc the abutments shall be
backfi]Ted‘to the embankment's original contcur with compactible material.
The material shall be mechanically tamped in maximum 1ifts to 6 inches.

5.8 FILLING OF CRIB UNIT

Crib fi11 material shall consist of durable Timestone, sandstone or
river rock. The stone shall be hand or machine placed inside the cribbing
in such a manner as to minimize the void space. If open-faced cribbing is
used, the stone fill shall have a minimum size of one inch greater than that of
the crib's vertical opening. If closed-faced cribbing is used, the stone
fi11 shall be 3-7 inches in size.

5.9 MATERIAL SPECIFICATIONS

5.9.1 CRIB FABRICATION

Reinforced concrete cribbing shall be manufactured of dense, impermeable
concrete,‘deveioping a compressive strength of not less than 4000 pounds per
square inch in 28 days. Crib units shall be made in rigid steel forms and
compacted by vibration. The surfaces of all members shall contain no recesses
or depressions. Mesh or bar reinforcing shall be used, with the steel piaced
such as to act integrally with the concrete in resisting design stresses.

5.9.2 CRIB INTERLOCKING

Headers shall be made with reinforced projecting Tugs to serve as the
locking device. If other types of locking devices are employed, the manu-
facturer "shall furnish prcof of strength of such device based on test results

from a qualified Taboratory.
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Concrete crib dams covered by these specifications shall be of the true
crib type having stretchers running longitudinally with the wall at both the
front and rear, and headers lying transversely to support the ends of the
stretchers and tie the structure together.

5.9.3 GROSS VOLUME OF CRIB UNIT

"The total volume of concrete contained in all crib units shall represent

at least 16% of the gross volume of the crib wall with the filling in place..

5.10 PLANS, DESIGN DATA AND SPECIFICATIONS

In addition to the "Proposed Drainage Map", there shall also be submitted
the following items concerning crib sediment dams.
1. A "Structure Proportioning Computations Sheet" to be completed for
each proposed crib sediment dam.
2. Construction Plans showing:

a. A topographic map on a 1" = 50' scale and 4-foot contour intervals
showing the reservoir area and structure. Topographic map is to
be made using transit-stadia survey method.

b. Plan view of structure showing all pertinent dimensions.

.c. A cross-section view of crib sﬁruc;ure at the point wheré the
maximum depth of water will be impounded, against the structure
showing all pertinent dimensions and elevations.

d. A cross-section view taken along the centerline of the dam
showing ail pertinent dimensions and elevations.

e. A "Stage-Area-Storage Computations Sheet" and "Stage-Area-
Storage Curves".

f. Construction Specifications.

5.11 CONSTRUCTION SPECIFICATIONS
5.11.7 SITE PREPARATION

Brush, trees and other undesirable material shall be cleared from the
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sediment pool and dam areas. Sod and topsoil shall be siripped from cribs

fcundation area.
5.11.2 PREPARATION OF FOUNDATION

Proper excavation shall be made along the foundation and sides of the

crib structure as shown on the consiruction plans to assure that the crib
structure will be placed on the planned 1ine and, grade.

The key into the abutments shail be excavated as shown on the construction :
plans. The ¢rib structure must be keyed into the abutments to a minimum of 3
feet at any point. The crib structure shall be keyed into the channel bottom

to a minimum depth of 1 foot,
When the cribbing is on fi11 material, the fill material benzath the

cribbing shall be placed in 6-inch maximum 1ifts and mechanically tamped.

5.11.3 PLACING CRIB MEMBERS

The prepared foundation bed for the cribbing shail be firm and normal to
the face of the cribbing. The c¢crib members shall be taken to insure the correct

alignment.

The crib members shall be handled carefully and members that become cracked
'or‘otherwise damaged shall be removed and new members substituted.

5.11.4 FILLING CRIB

The filling of the interior, backfilling against the upstream face, back-
filling key into embankment, and dumped rock against downstream face shali
progress simultaneously with the erection of the cribbing. The interior of the
¢cribbing shall be filled with durabie Timestone, sandstone, or river bedrock
wnich shall be hand or machine placed inside the cribbing in such a manner as
to minimize the void space. If open-faced cribbing is used, the stone fil}
shall have a minimum size of one inch greater than that of the crib's vertical
opening. If closed face cribbing is used, the stone fill shall be 3-7 inches

in size.
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5.11.5 BACKFILLING UPSTREAM FACE

The upstream face of the cribbing shall be backfilied with material from
the pool area up to the sediment pool elevation behind the spillway and up to
the top of dam elevation for the remainder on a maximum slope of 3 horizontal

to 1 vertical.

Very dry or wet material shall not be used. The fill material shall be

free of all sod, rdots,istdnésiovéf & inches in diameter and other objeétionéb]é
material. The moisture content of the material should be such that when kneaded
in the hand, it will just form a ball that wilil not readily separate.

The embankment shall be brought up on uniform 6-8-inch layers of approximate
uniform elevation over iis entire area. Each Tayer shall be thoroughly compacted
by making at least 4 complete passes with a tamping roller or by applying equal
compactive effort with rubber-tired squipment.

5.171.6 BACKFILLING KEY INTC ABUTMENTS

The key 1into the abutments shall be backfilled to the embankment's original
contour with compactible material. This material shall be placed in 6-inch
maximun 1ifts and mechanically tamped.

5.11.7 DOWNSTREAM CHANNEL PROTECTION

5.11.7.1 ROCK MATTRESS

The channel bottom and sides downsiream of the structure shall be covered
t0 a minimum depth of 3 feet with durable rock of whfch 50% is 3 feet or
Targer and the remainder sized to fill the voids with a minimum size of 6
inches. The rock shall not contain more than 10% earth, sand, or soft shale
as determined by visual inspection. The rock shall extend ocut from the toe of
the crib structure. The dumped rock shall form a trapezoidal channel with a
bottom width equal or greater than the length of the spiliway. The rock shall

extend up the embankment sides for a minimum vertical depth of 4 feet.
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5.11.7.2 GABION MATTRESS

The channel bottom and sides downstream of the structure shall be covered
with a 12-inch gabion mattress. The mattress shall form a trapezcidal channel
with & bottom length equal to or greater than the length of the spillway. The
mattress shall extend up the embankment tc a minimum distance of twice the
height of the structure.

Material specifications, binding and filling of gabion mattress baskets
shall be as outlined under GABION SEDIMENT DAMS.

5.11.8 VEGETATIVE PROTECTION AGAINST ERGSICN

A1l disturbed areas outside the pool area shall be muiched and vegetated

in accordance with Reclamation rules and regulations for revegetation.




SECTION &

EXCAVATED SEDIMENT CHANNEL

6.1 DEFINITION

A channel excavated below the toe of the spoil to form a silt or sediment
basin for control of sediment from the outsiope.

6.2 PURPOSE o

To preserve the capacity of reservoirs, ditches, canals, divers%ons,
waterways and streams and to prevent undesirable deposition on bottem lands, in
channels or waterways, and other areas by providing basins for the deposition
and storage of silt, sand, gravel, stone and other detritus.

6.3 SCOPE = LT T T

Tnis standard establishes the minimum acceptable quality for the design
and construction of an excavated sediment channel in predominantly rural or
agricultural areas in West Virginia when:

1. Failure of the embankment for the channel would not result in lgss
of Tife; in damages to homes, commercial or industrial buildings;
main highways, or railroads; in interruption of the use of service
of public utilities.

2. The slope of the original ground on which the channel is constructed
does not exceed 30%.

3. The maximum expected horizontal length of the spoil bank cutslope
does not exceed 100 feet.

6.4 SEDIMENT CAPACITY

The excavated sediment channel shall form a basin with a capacity to
store 0.125 acre-feet per acre of disturbed area formed by the outslope of the
spoil bank. The outsiope area shall be based upon the maximum expected length
of spoil slope. An outline of the predicted outslope area shall be shown on

the proposed drainage plan.
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The sediment in the channsl shall be c¢leaned out when accumuiation
approaches 60% of the design capacity. The construction drawings shall indicate
the corresponding elevation,

6.5 LIMITATIONS

The excavated sediment channel shall be buiit on a level grade around the
nill or mountainside. Adecuate space shali be provided between the toe of
spoil bank and the channel to assure that sluffage from the spoil slope will
not fi1l the channel.

Precaution shall be taken tc assure that there is no overburden or spoil
spillage over the outslope into the channel.

The excavated sediment channel shall have a V-notch cross-sectional
appearance. The vertical depth of the inside cut or highwall shall not exceed
5 feet and the slope of the cut shall not exceed 1/2 horizontal to 1 vertical,

The bench formed by the channel shall be a minimum of 14 feet wide, and
on a slope of 5 horizontal to 1 vertical towards the cut slope.

The channel Til11 slopa shall be no greater than 1-1/2 horizontal to 1
vertical. Trees shall not be removed from beneath or through the fi11 slope.
An earthen barrier shall be installed across the cﬁanne1 at 200-foot

intervals or less to assure that failure of the embankment or fill portion

of the channel would result in release of water or sediment from only a 200-
foot segment of the channel at any one time. The top or crest widih of the
barrier shall be 5 feet. Barrier height shall be 1 foot below the embankment
or fi11 portion of the channel.

Drainage from an area other than the spoil outslope shall not be allowed
to enter the channel at any time. The channel shall be terminated 10 feet each
side of any drain (natural or constructed) from the bench area. In the event
that a drain from the bench down the outslope is deemed necessary after
compietion of the channel and during the active mining operation at & location

where allowance was not made for letting the drainage bypass the channel when




the channel was constructed, an earthen barrier shall be installed in the
chanmel, 10 feet on each side of the drain. The embankment or fi11 skall be
eliminated between these two barrijers.

6.6 PLANS, DESIGN DATA AND SPECIFICATIONS

In addition to the "Proposed Drainage Map", there also will be submitted

the following items:
1. A "Structure Proportioning Computations Sheet”
2. Construction Plans showing:
a. Plan view drawn to scale of the channel
b. Profile view drawn to scale of the channel
¢. Cross-section view drawn to scale through the channel showing the
maximum existing ground slope on which the channel is to be
constructed
d. Cross~-section of barrier as located in channel
NOTE: The proximity of the toe and top of spoil slope to the excavated
channel should be shown on all views.

3. Construction Specifications

6.7 CONSTRUCTION SPECIFICATIONS
‘6.?..1 STAKE- OUT |
Prior to beginning the excavation of the channel, alignment and gradé
controls shall be established every 100 feet along the channel. Care shall be

taken to establish a level, zero percent grade.

6.7.2 EXCAVATION

The channel shall be excavated as shown dn the construction plans. A
barrier with a 5-foot crest width shall be placed through the channel every
200 feet or Tless. The channel may be discontinued and restarted above or
below the point where discontinued to avoid rock formations. In no case shall

the channel be planned or built on a slope which exceeds 30%.
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6.7.3 SURFACE_RUNOFF

Surface runoff from an area other than the spoil outslope shall not be
allowed to enter the channel at any time. The channel shall be terminated 10
feet each side of any drain (natural or constructed) from the bench area.

In the event that a drain from ?h?,b?”Ch down the ogts?ope is deemed
necessary after completion of the channel and during the active mining operation
at a location where allowance was not made for letting the drainage bypass éhe |
channel when the channel was constructed, an earthen barrier shaill be instalied
in the channe? 10 feet each side of the drain. The embankment or fill portion
of the channel shall be eliminated between these two barriers.

6.7.4 VEGETATIVE PROTECTION AGAINST EROSION

A1l disturbed areas created during the construction of the channel shall
be seeded and muiched in accordance with Reclamation rules and regulations

for revegetation.




SECTION 7

ACCEPTANCE OF EXISTING STRUCTURES FOR SEDIMENT CONTROL

Acceptance of existing structures for sediment control shall be based
upon the ability of the structure to meet or exceed the recommended criteria

outlined in this handbook. Plans should be submitted for the structure or

structures as required in this handbook for that particular type structure.

Sediment control structures built under previous permifg_ﬁéy be
utilized for sediment control on new permits. A copy of the as-built plans

and data as required for the structure shall be submitted with the drainage

plan.




SECTION 8
MODIFICATION OF SEDIMENT CONTROL STRUCTURES

No modification of existing sediment control structures after their
compietion and approval by the Reclamation Division of the Department of
Natural Rescurces shall be allowed without their approval. 1In no case wil]
it be a]?owable to increase the capacity of an earthen, crib, or gabion dam

by increasing the he1ght of the embankment, cribbing or gab1on above the

structures designed height.




SECTION 9

ABANDONMENT PROCEDURES FOR SEDIMENT CONTROL STRUCTURES

9.1 SCOPE s

This section shall cover the minimum requirements for abandoning sediment
control structures prior to total release of bond for the particular permit.
These abandonment procedures may be waived if the structure or structures are

to be immediately utilized under another permit or the landowner signs a

law-binding document stating that he will assume future respoﬁsibiiity for

said structure or structures. A copy of this document shall be forwarded to

the Department of Natural Resources for their records with the drainage plan.
A1T abandonment procedures shall be completed before the total bond is

released.

9.2 ABANDONMENT PROCEDURES

9.2.1 EXCAVATED SEDIMENT PONDS

There is no required abandonment procedure for excavated sediment ponds

unless they have an embankment. If they have an embankment, they shall follow

the abandonment procedures for SEDIMENT DAMS - EMBANKMENT TYPE.
9.2.2 SEDIMENT DAMS - EMBANKMENT TYPE

Sediment dams and all accumulated sediment above the dam shall be removed

from the natural drainway if they are built across it. Dams adjacent to natural

drainways shall be abandoned by diverting the entrance channel to the natural
drainways; thus preventing any future surface runoff from entering the
impoundment.

When sediment dams are removed, the natural drainway shall be returned to
its original profile and cross-section as near as practical. An original profile
and cross~section view for the channel shall be submitted with the drainage
plan. The channel sides and bottom shall be riprapped with 18 tinches of durable

stone, 25% of which is 18 inches or larger, and the remainder sized to fill the

52




voids. The riprap shall extend up to the top ¢of the channel. The riprap

requirement may be waived where the bottom and sides of the channel consist of

bedrock.

9.2.3 CRIB OR GABION SEDIMENT CONTROL STRUCTURES

Crib or gabion sediment control structures and all accumulated sediment

above the structure shall Qg_kemoved from the natural drainway for abandonment. -

The natural drainway shall be returned to its original profile and cross-saction.
An original prcfile and cross-section view of the channel shall be submitted
with the drainage plan. The channel shall be riprapped with 18 inches of
durable stone, 25% of which is 18 inches or larger, and the remainder sized

to fill the voids. The riprap requirement may be waivad where the channel

bottom and sidas consist of bedrock.

9.2.4 EXCAVATED SEDIMENT CHANNEL

There is no required abandonment procedure for excavated sediment channeis.

9.2.5 REVEGETATION OF DISTURBEC AREAS

A1l areas disturbed during abandonment of a sediment control structure
shall be mulched and vegetated in accordance with Reciamation rules and
regu]atiohs for revegetation.

9.2.6 DISPOSAL OF WASTE MATERIAL

Waste material shall be spread continuously over an area designated on the
drainage plan in accordance with these specifications.
Provisions shall be made for the diversion or safe passage of surface water

concentrating on the Tand side of the spoil bank.

The spoil shall be placed so as not to endanger the stability of the stream
bank and shall not exceed 3 feet in height above the natural ground surface,
except by special design. Special designs shall be submitted with the drainage
plan. The finished surface shall slope away from the edge of the stream or

drainway insofar as feasible.
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Surfaces of spoil shall not be steeper than 4 horizontal to 1 vertical on
the land side, and 3 horizontal to 1 vertical on stream side.
If the spoil is spread to the edge of the stream bank, the stream side

slope of the spoil shall be shaped to join the side slape of the stream bank

so Joose spoil will not slide or erode into the channel. o
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SECTION 10
VALLEY FILL

10.1 DEFINITION

A controlled earth and rock fill across or through the head of a valley
or hollow to form a stable, permanent storage space for surface mine spoil
material.

10.2 PURPOSE

The valley fill method was developed to improve aesthetics, reduce land-
slides, allow for full recovery of one or more coal seams, and produce rolling
mountaintop land that is suitable for many uses other than forestry purposes.

The valley fi11 method provides storage space for spoil from mountaintop
removal or as a waste area for overburden from contour benches.

Narrow V-shaped, steep-sided hollows near the ridge top, that are free of
underground mine openings or wet weather springs, are selected for valley
£i1ls. The size of the selected hollow must be such that the overburden
generated by the mining operation will completely fil11 the treated head of the
hollow.

Instead of unstable cutsiope with its potential for slides and erosion,
or islands of isclated land with no access, a large, stable, Tairly level area
can be constructed with this method.

10.3 DRAINAGE

Drainage for valiey fills shall consist of a rock drain constructed through
the fi11 from the original valley floor up to the finished ground line to
provide a permanent means of conveying surface runoff past the fill area. The
rock core shall be progressively brought up with the remainder of the fill.

During and after construction, the top of the fill shall be graded to
drain back to the head of the fill. The maximum slope of the top of the Fill

shall be 3% in any direction.




A drainage pocket shall be maintained at the head of the fi11 during and
after construction to intercept surface runoff and discharge the runoff through
or over the rock core. In no case shall this pocket or sump have a potential
for impounding more than 10,0300 cubic feet of water.

The top of the rock drain shall form a trapezoidal channel for possible

" flows over the core instead of through it in the event the pores of the core
become blocked by debris or sediment. The minimum base width of the channel
shall be 8 feet and the minimum depth of the channel shall be 2 feet.

10.4 DESIGN DATA AND SPECIFICATIONS

In addition to the drainage map, the following items shall be submitted:
1. A three-dimensional sketch of the fill.
2. A profile view of the vailey fi11 showing the original ground line
as surveyed in 100-foot stations.
3. A cross-section through the valley fi11 at the midpoint of the 2:1
outer slope. The existing ground 1ine should be.shown as surveyed.
4. A cross-section through the valley fi11 at the midpoint of the bench.

The existing ground line should be shown as surveyed.

5. Construction Specifications

10.5 CONSTRUCTION SPECIFICATIONS

1. Al1 areas upon which valley fi11 is to be placed, shall first be
cleared completely of all trees, brush, shrubs, and other organic
material. This material shall be removed from the fill area and may
be placed at the toe to catch siltation.
2. A rock core shall be progressively constructed (as the layers are
brought up) through the valley fi1l. The rock core shall be a minimum
of 16 feet in width and composed of rock with a minimum dimension of
12 dinches. The rock core shall consist of no more than 10% fines as
determined by visual inspection - fines being a material with a dimension

of less than 12 inches.




Depositing and compacting valiey fill in 1§yers shall be begun at the
toe of the fill. The layers shall he constructed approximately paraliel
with proposed finish grade. A7l material shall be deposited in uniform
horizontal Tayers and compacted with haulage equipment.

The thickness of the layers shall not exceed the maximum size of the
rock; the maximum dimension shall be 4 feet. .
During and after construction, the top of the fi1l1 shall be graded to"
drain back to the head of the fili on a slope no greater than 3%. A
drainage pocket shall be maintained at the head of the fill at all
times to intercept surface runoff.

The cuter slope shall be no steeper than 2 horizontal to 1 verticail.

A 20-foot wide, bench shall be installed at a minimum of every 50

feet in vertical height of the fi11 with a 3% to 5% slope toward the
fi11 area, normal te such, and a 1% slope toward the rock core.

When construction of the valley fi11 is finished, topsoil or other
suitable material which will support vegetation shall be spread over
the entire surface of the fill excluding the rock core. The top and

outer slopes shall then be seeded according to revegetation plan.
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SECTION 11
LOG AND POLE STRUCTURES

11.1 DEFINITION

A barrier composed of Togs and poles constructed across & natural or
constructed drainway.

11.2 PURPOSE

To vetard stream flow and catch small sediment loads.

11.3 CONDITIONS WHERE PRACTICE APPLIES

Log and pole structures are to be used only to assist in sediment control

and ARE NOT SUBSTITUTES for sedimeni dams or excavated sediment ponds. When

used, log and pole structures will not reduce the required sediment capacity
(0.125 acre-feet/acre of disturbed area) of sediment dams or excavated sediment
ponds. : : —
They may be used in locations such as:
1. In natural drainways close to¢ the disturbed area to catch initial
sediment loads.
2. In channels carrying water off the bench toward a natural drainway.

3. Other locations where small Tocalized sedimentation ﬁrob]ems exit.

11.4 DESIGN CRITERIA

A design is not needed for Tog and pole structures. Generally, they will
follow the standard shown in Appendix I, I1lustration No. 1, Page 1-25. Log
and pole structures will not be used on a drainway whose normal discharge 1is

greater than 5 cubic feet per second.
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SECTION 12 =

STONE CHECK DAMS

12.1 DEFINITION

A barrier composed of large stone constructed across a drainway.

12.2 PURPOSE

To retard stream fiow and form a small sediment basin in order to assist

in sediment control.

12.3 CONDITIONS WHERE PRACTICE APPLIES

Stone check dams may be used only to assist in sediment control. They

ARE NOT SUBSTITUTES for sediment dams or excavated sediment ponds. If used

above such structures, stone check dams will in no way reduce the required
sediment capacity (0.125 acre-feet/acre of disturbed area) of sediment dams
and excavated sediment ponds...

Stone check dams will not be used when the drainage area above them exceeds
50 acres. They may be used in locations such as:

1. In natural or constructed drainways close to the disturbed area in

order to catch initial sediment Toads.
2. In channels carrying water off the bench toward a natural drainway.

3. TOther Tocations where small localized sedimentation problems exist.

12.4 DESIGN CRITERIA

A design is not required for stone check dams; however, the following
standard criteriz will be used as shown in Appendix I, Illustration No. 2,
Page I-25.

1. Twenty-five percent of the rock will be 18 inches or larger. The
remaining 75% shall be well graded material consisting of sufficient
rock small enough to fill the voids between the larger rocks.

2. The dam will be keyed intc the sides and bottcm of the channel a

minimum depth of 3 feet. Minimum width of fthe key will be 3 feet,
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3. Upstream slope and downstream siope wiil be 3 horizontal to 1 vertical.

4, A weir the average width of the stream channei and a minimum of 1 foot
deep will be positioned at the center of the dam.

5. Maximum height will be 4 feet {from lowest point along centerline of
dam to crest of weir).

6. Minimum top width shall be 5 feet. =

12,5 MAINTENANCE

Stone check dams shall be cleaned when sediment capacity is approached.
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SECTION 13

TOE BERM

13.1 DEFINITION _ B 7
A berm or "bench" of compacted and vegetated soil constructed at the toe
of the outer slope.
13.2 PURPOSE
To control sheet erosion from the outer spoil siope by diminishing fhe j
velocity of the runoff and making it possible for sediment to deposit.

13.3 CONDITIONS WHERE PRACTICE APPLIES

The toe term is used at the toe of the outer spoil slope to control
excassive erosion until the sTope has been properly revegetated and stabiiized.
The toe berm should be constructed as soon as the toe of the outer spoil slope
is established. This shall be done as mining progresses. The berm shall not
be built where concentrated flows from the bench aresa occurs; it shail be
built only where runoff is from spoil slope.

13.4 DESIGN CRITERIA

A design is not required for toe berms; however, the following standard
criteria will be used: o

T.' Width of the toe berm will be 10 feet for every 100 feet of spoil
slope length. |

2, Toe berm will be sioped a minimum of 1% and a maximum of 3% away
from the toe of spoil.

3. Outer slope of the toe berm will be 3 horizontal to 1 vertical or
flatter.

4, Toe berm will be vegetated immediately after construction and shall
cover the outer slope, berm, and shall extend a minimum of 10 feet
up the spoil slope. The Ph and nutrient level of the soil shall be

such that vigorous stand of vegetation can be established.
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5. Toe berm will be compacted using suitable construction equipment.
(Refer to Figure 6, Appendix I, Page 1-8, for different types of toe

berm construction).
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SECTION 14

LEVEL SPREADER

14.7 DEFINITION _ 7
An outlet constructed at zero percent grade across the slope where
concentrated runoff may be spread at non-erosive velocities over undisturbed
~areas stabilized by existing vegetation.
14.2 PURPOSE
The purpose of the level spreader is to convert a concentrated flow of
storm runoff into sheet flow and to outlet it onto areas stabilized by existing
vegetation without causing erosion.

14.3 CONDITIONS WHERE PRACTICE APPLIES

Level spreaders may be used where storm runoff is concentrated and diverted
from surface mined areas onto undisturbad areas (i.e., at diversion ocutlets,
etc.). This practice applies only in those situations where the spreader can
be constructed on undisturbed soil and where the area directly below the level
Tip is stabilized by existing vegetation. |

14.4 DESIGN CRITERIA

A specific design for level spreaders will not be required. However,
spreader length will be determined by estimating Qq f]ow'from Figure 1,
Appendix f, Page I-3, and selecting the appropriate length from Table 7, Level
Spreader, Appendix I, Page I-14.

14.5 QUTLETS
Final discharge will be over the level 1ip onto an area already stabilized

by existing vegetation.
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SECTION 15

DIVERSION OR CONSTRUCTED DRAINWAY

15,1 DEFINITION

A graded channel constructed across the slope with or without a supporting

ridge on the Tower side.

15.2 PURPOSE .

To divert water away from surface mined areas and thereby reduce acid
water and sediment problems.

15.3 CONDITIONS WHERE PRACTICE APPLIES

Diversions may be used above the highwall to keep water out of the pit,
below the spoil slopes to direct runoff to sediment ponds, and in other
locations as needed.

15.4 DESIGN CRITERIA

15.4.1 CAPACITY R

Diversions shall have the capacity to carry at least the peak discharge
from the contributing watershed for a one-year frequency storm. This discharge
shall be obtained from Figure I, Diversion Design Peak Discharge, Appendix I,
Pagé 1-3, Table 8; Appendix I, Page I-15; and Chart 2, Appendix I, Page I-2,
will be used to proportion trapezoidal- and triangular-shaped diversion ditches.
Table 9, Appendix I, Pages I-16 through I-22, will be used to proportion
parabalic-shaped diversions. Trapezoidal- or triangular-shaped ditches are
easier than parabolic to construct on slopes exceeding 20 percent. A}l

diversions constructed in earth will be vegetated immediately upon compietion

according to Reclamation rules and requiations for revegetation.
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15.4.2 VELOCITY

Maximum permissible velocities of flow shall be as follows:

MAXIMUM PERMISSIBLE YELOCITIES

Feet per Second

‘ Vegetated Rock
Soil Texture - Channel Riprap
Sand, silt, sandy loam and silty lcam 2.5 12
Silty clay lcam and sandy clay loam 3.5 12
Clay 4.5 12

Rock riprap, when required, will be placed in a 1.5-foot thick bianket
on the bottom and sides of the channel. Twenty-five percent of the rock will
be 18 inches or slightly larger. The remaining 75% shall be well-graded
material consisting of sufficient rock small encugh to fi11 the voids between
the larger rocks.

15.4.3 CROSS-SECTION

The channel shall be approximately parabolic, triangular, or trapezoidal,
with side slopes no steeper that 1.5:71. When a ridge is used, it shall have
a minimum width of four {4) feet at the design water e]evat{on, and must provide
a2 minimum 0.5 feet for freeboard and settlement above this elevation. Typical
cross-sections are shown in Appendix I, ITlustration No. 3, Page I-Z7. |
15.4.4 GRADE

Channel grades may be uniform or variabie. The allowable velocity for
the particular soil type and vegetal cover will determine the maximum grade.
15.4.5 LOCATION

Diversion location shall be determined by outlet conditions, topography,
soil type, and length of slope.
15.4.6 PROTECTION AGAINST SEDIMENTATION

When movement of sediment into the channel is a significant problem, a

vegetated filter strip shall be used above the diversion.
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15.4.7 OQUTLETS L
Each diversion must have an adequate outlet. The outlet may be a natural

drainway, vegetated area, or other stable watercourse. In all cases, the

outlet must convey runoff to a point where outflow will not cause damage.

Vegetative outlets shall be installed before diversion construction, if needed,

ﬁo insure establishment 6¥_§egetation cover in the outlet channels;
15.4.8 MAINTENANCE

A1l diversions shall be kept free of sediment and other debris so that
the flow of water will remain uninterrupted.

15.5 PLANS, DESIGN DATA AND SPECIFICATIONS

In addition to the "Proposed Drainage Map", there shall also be submitted
the following items concerning diversions:

1. A "Diversion Design Computations" to be completed for each proposed
diversion. ({See Page I-23, Appendix I).

2. Construction Plans showing:
a. A surveyed profile along the centerline of the diversion showing

original ground 1ine and proposed diversion bottom.

'b.  Channel cross-sections showing the bottom width, side slopes,

and depth of flow.

d. Type of soil in which diversion will be excavated. The soil’
shall be SAMPLED and CLASSIFIED at intervals not exceeding 500
feet.

3. Construction and vegetation specifications.

15.6 CONSTRUCTION SPECIFICATIONS

15.6.1 SITE PREPARATION

Obstructions will be removed, as necessary for construction of the diversion.

15.6.2 EXCAVATION AND SHAPING

The compieted diversion shall conform to the Tine, grade, and cross-section
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as shown on the plans. The top of the constructed ridge or Tow bank shall

not be Tower at any point than the designed elevation, including freeboard

and the settlement factor. The constructed channel shall be generaliy

free draining and Tow spots shall not exceed Q.2 feet in depth. Al1 portions
of the diversion shall be finished and smoothed as needed for the establishment
of vegetétive cover. o c

15.6.3 PROTECTION AGAINST EROSION

The compieted diversion shall be mulched and vegetated in accordance with

Reclamation rules and regulaticns for revegetation.
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SECTION 16
ROCK RIPRAP FLUME

16.1 DEFINITION e

A temporary rock riprap-lined channel to conduct surface runoff from the

top of a slope to the bottom of the siope.

- -[ 6 * 2 Eij—..R__p..Q.é_E_ - - ’ Ll _ j == ._'__”-_';__,_7 — e _;7-

To convey storm runoff safely down steep siopes without scouring or
erosion damage.

16.3 CONDITIONS WHERE PRACTICE APPLIES

Rock riprap flumes shall be used to convey surface water from the bench
to a natural drainway and also in other locations where concentrated flows
will produce erosion problems.

16.4 DESIGN CRITERIA L B .

16.4.1 CAPACITY
The flume shall be designed to carry the expected peak flow from a one-
year frequency storm. This peak flow shall be obtained from Figure 1, Diversion
Design Peak Discharge, Appendix I, Page I-3. See Table 2, Appendix I, Page I-10
for the required dimensions.

16.4.2 §L§£§

The maximum allowable sTope shall be 50 percent.

16.4.3 ROCK RIPRAP
A 1.5-foot thick blanket of durable rock riprap will be required. Twenty-
five percent of the rock will be 18 inches or iarger and the remaining 75% shall
be well graded material consisting of sufficient rock small enough to fill the
voids between the Jarger rocks. Shaie shall not be used for riprap.
See Figure 7, Rock Riprap Flume, Appendix I, Page I-9, for typical cross-

section views of rock riprap fiume.
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SECTION 17

PIPE FLOW

17.1 DEFINITION
An enclosed watertight conduit.
17.2 PURPQOSE

To convey storm runoff down steep slopes without scouring or erosion

damage,

17.3 CONDITIONS WHERE PRACTICE APPLIES

Pipe may be used to convey surface water from the bench to a natural
drainway, and in other tocations where concentrated flows will produce
erosion damage. In all cases, pipe shall be used to carry water beneath
haulage roads.

17.4 DESIGN CRITERIA

17.4.1 CAPACITY 7

The size of pipe usad shall be adequate to carry the expected peak flow
from a oﬁe-year frequency storm. This peak flow shall be obtained from
Figure 1, Diversion Design Peak Discharge, Appandix 1, Page I-3. See Table
3, Appendix I, Page I-10, for required dimensions.

17.4.2 BEDDING

A1l pipe shé]T be placed in a trench excavated in solid undisturbed
ground or formed in compacted earth. The pipe shall be imbedded in a formed
cradle tec a depth no Tess than 1/10 times the outside diameter of the pipe.
Backfill material shall be placed around and over the pipe in 4-inch Tayers

and thoroughly compacted.
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SECTION 18
HAULAGEWAYS

A surveyed profile must be submitted accompanied by typical cross-
sections of haul road and ditches showing pipes, entrance, exit channels,
and sediment control structures to be used on haulageway.

18.1 GRADING o e

The grading of a haulageway shall be such that:

1. HNo sustained grade shall exceed 10%;

2. The maximum pitch grade shall not exceesd 15% for 300 feet;

3. There shall not be more than 300 feet of maximum pitch grade for
each 1,000 feet of road constructed;

4, The surface shall be insloped toward the ditch line at the minimum
rate of 1/2 inch per foot of surface width or crowned at the minimum
rate of 1/Z 1inch per foot of surface width as measured from the
centeriine of the haulageway.

18.2 CUT SLOPES

Cut sicpes should not be more than 1:1 1in soils or 1/4:1 in rock.

18.3 DITCHES

A ditch shall be provided on both s{des of a through-cut and on the
inside shoulder of a cut-fil11 section, with ditch relief cross-drajns
being spaced according to grade. Water shall be intercepted before reaching
a switchback or large fill and led off. Water on a fill or switchback
shall be released below the fi11, not over it.

18.4 CULVERTS . S

Ditch relief culverts shall be instailed according to the following

provisions:
1. Road Grade in Percent Spacing of Culverts in Feet
2= 5 300 - 800
& ~ 10 200 - 300
11 - 15 100 - 200
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2. The culvert shall cross the haulageway at a 30-degree angie
downgrade;

3. The inlet end shall be protected by a headwall of suitable
material and the outlet end shall be placed below the toe of the
fi11 with an apron of rock riprap or other approved material.

4. The culvert shall be covered by compacted Ti11 to a depth of ore
foot or half the culvert diameter, whichever is greater.

18.5 CULVERT CPENINGS

1. Culvert openings installed on haulageways should not be less

than one hundred (100) square inches in area, but in any event,
all culvert openings shall be adequate to carry storm runoff and
shall receive necessary maintenance to function property at all
times.

2. If sediment is to be controlled on haul road, then culverts must
have a perforated vertical riser on the upstream end and discharge
must be controlled to prevent erosion of slopes.

18.6 NATURAL DRAINWAY

Minor ailterations and relocations of natural drainways as shown on
the reciamation plan will be permitted if the natural drainway will not
be blocked and if no damage is ensued to the natural drainway or to
adjoining landowners.

18.7 STREAM CROSSINGS

Drainage structures shall be required fn orcder to cross a stream channel.
They shdll be such so as not to affect the flow of the stream. Consideration
will be given to the time of year the stream is crossed and the length of
time the channel is used, but in nc event, and under no condition will the
flow of the stream be affected or the sediment load of the stream increased

during construction and/or use.
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18.8 WATER BARS

Water barriers shall be installed according to the following table of
spacings in terms of percent of haulageway grade prior to the abandonment

of a haulageway:

. PERCENT OF HAULAGEWAY SPACING OF WATER BARRIERS IN FEET
2 250
5 135
10 B0
15 . &0
20 45
Above 20 25

Sediment control must be provided for the haulageway by one or more

of the methods described in this handbook.
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18.9

CENTER LINE PROFILE AND CROSS-SECTION OF HAUL ROAD
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SECTION 19

TOF oF  HiGhbdidl
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CHARTS, FIGURES, TABLES, SHEETS AND ILLUSTRATIONS
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CHART NO. I
EMERGENCY SPILLWAY VELOCITY CHART
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DIVERSICN DESIGN PEAK DISCHARGE
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FIGURE 3

EMERGENCY SPILLWAY DESIGN PEAK DISCHARGE
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Spillway Elevation
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Figure 7
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TABLE 1 _
MINIMUM REQUIRED PRINCIPAL SPILLWAY SIZE

Minimum
Drainage Pipe Conduit Drop Inlet Square Drop Drop Inlet

Area Diameter Diameter Inlet Dimensions Height

(Ac) _ {in) _ {In) (Ft) (Ft)

0- 99 18 30 . 2 x2 2.0
100-149 20 36 2.5 x 2.5 4.0
150~200 30 42 .3 x3 o 5.0

TABLE 2
ROCK RIPRAP FLUME REQUIRED DIMENSIQONS

DISCHARGE BOTTOM SIDE CHUTE DEPTH INLET & EXIT DEPTH
{cfs) {ft.) SLOPE (ft.) (ft.)
0 - 30 4 3:1 1.5 3.0
30 - 50 6 3:1 1.5 3.0
50 - 65 8. 3:1 1.5 3.0
g5 - 80 10 3:1 1.5 3.0
80 ~ 100 12 3:] 1.5 3.0

TABLE 3

PIPE FLOW REQUIRED DIMENSIQONS

B5TSCRARGE STPE DIAFMETER

—(cfs) {Inches)
0 - 10 21"

10 - 20 24"

20 - 40 30"

40 - 60 36"

60 - 1060 a2




TABLE &

EMERGENCY SPILLWAY HYDRAULICS

b-Ft ‘
0 15 20 25 30 35 40 45 50 43 €S &5 70
Hp=Ft
DISCHARGE CFS

¢ 0 0 o ] o} 0 D 0 0 o 0 & 0
0.5 6 3 12 15 18 21 24 27 0 33 35 33 42
1,0 20 a 40 50 &0 70 80 80 100 119 120 130 140
1,5 39 55 78 98 118 137 157 176 186 216 235 258 274
z.0 64 S8 123 16C 182 224 256 288 320 3sz 384 416 448
2.5 84 131 ig8 235 282 329 378 §23 470 517 564 611 638
3.0 129 ic4 258 323 387 452 516 58l &45 710 774 839 g03
3.5 169 254 338 423 507 532 576 761 845 933 1014 1089 1183
4.0 2iz 318 424 530 635 742 848 954 1060 1166 1272 1378 1484
4,5 258 387 516 §45 774 503 1032 1161 1280 1419 1548 1677 1BOS
£.0 305 458 610 782 915 1068 1220 1373 1525 1678 1830

5.t 384 - 545 728 510 10%2 1273 1456 1638 1820

6.0 ‘ 422 £33 B44 1055 1266 1477 1688 1898

6.5 4382 723 8984 1205 1446 1687 1528

7.0 550 EZ5 1iG0 1375 1850 1825

7.5 618 g27 1236 1545 1E34

g.0 63%¢ 1033 1280 1725

g.5 764 1145 1528 191D

5.0 845 1208 1680

8.5 824 133z 1g4s
10.90 1010 1515

Reference - SCS Technical Release Mo, 25 (Z=7, n=0,040, L=100 Ft.)
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TABLE 5 VALUES 0OF C IN THE FORMULA DO = CLh ’
*Height Breadthn of weir in feet
Ngér 3.25 4.00 5.00 6.00 me.on 15.00
1.0 2.65 2.87 2.68 2.€8 2.68 2.63
1.2 2.65 2.87 2.68 2.67 2.69 Z.64
1.4 2.64 Z2.68 Z2.65 2.65 2.67 Z.64
1.8 2.66 2.66 2.65 2.65 2.64 Z,63
1.8 2.66 2.66 2.685 2.65 2.64 ?.63
2.0 2.71 2.68 2.65 2.65 2.64 2.63
2.5 2.79 2.72 2.67 2.66 . Z2.64 2.83
3.0 2.77 2.73 2.6h 2.68 2.64 Z.63
3.5 2.92 2.76 Z2.h8 2.67 2.64 2.63
4.0 3.00 2.7% 2.70 2.69 2.p8 2.83
4.5 3.21 2.88 2.74 2.72 2.64 2.63
5.0 3.26 3.07 2.79 2.76 Z2.64 2.63
5.5 3.32 2.88 2.85 2.64 2.a3

3.32

*h = Planned height of spillway minus 0.5 feet.
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TABLE 6

¥

THREE-HALVES POWERS OF NUMBERS

=
=

.00 01 . .02 .03 .04 .05 .06 .07 .08 .09

—_— el g )
L
W0~ oy U

ORI
s " 4.
P = O

N P PR DY
* . . . -
O 30~ o,

G o L D W
- ¢ e«

L2 ™) =1 O

o s 4
WO GO~ h

D LW W o

@

- 1.837 1.856 1.874 1.882 1.811 1.230 1.948 1.967 1.986 2,005
2.024 2.043 2.062 2.081 2.100 2,120 2.13% 2,158 2.178 2.197
2.216 2.236 2,256 2.276 2.295 2.315 2.335 2.355 2.375 2.395
2,415 2.435 2.455 2.476 2.486 2,518 2.537 2.557 2.578 2.598
2.619 2.64C 2.660 . 2.681 2.702 2.723 2.744 2.765 2.786 2.807

2.828 2.850 2.871 2.892 2.974 2.935 2.957 2.978 3.000 3.022
3.043 3.065 3.087 3.108 3.131 3.153 3.174 3,197 3.21¢ 3.241
3.263 3.285 3.308  3.330 3.352  3.375  3.388 3.420 3.443 3.465
3.488 . 3.511 3.534 3.857 3.580 3.602 3.62% 3.649 3.672 3.695
3.718 3.741 3.765 3.788 3.811 3.835 3.858 3.882 3.80¢ 3.929

3.953 3.877 4.000 4,024 4.048 4.072 4,096 4,120 4.144 4.168
4.192 4.217 4.247 4.265 4.250 4.314 4,338 4,363 4.387 4,412
4.437 4,461  4.486 4,511 4,536 4,560 4,585 4,810 4.635 4,660
4.685 4,710 4.736 4,767 4.786 4.811 4,837 4.862 4,888 4,813
4,938 4.964 4.990 5.015 5.041 4.067 4,093 5.118 5.144 5.170

5.186 ~ b,222 5.248 5.274 5.300 5.327 5.353 5.379 5.404 S.432
5.458 5,481 5.511 5.538 5.564 5.591 5.617 5.644 5.671 5.698
5.724 5.751 5.778 5.805 5.832 5.859 5.886 5.913 5.940 5.968
5.995°  6.022 6.049 6.077 6.104 6.132 6.159 6.186 6.274 6.242
" 6.269 6.297 6.325 6.352 6.380 £.408 6.436 £.464 6.492 6.520

6.548 £.576 6.604 6.632° - 6.660 6.689 6.717 6.745 6.774 £.802
5.830 6.859 6.888 6.916 6.545 6.973 7.002 7.031 7.060 7.088
7.117 7,146 7.175 7.204 7.233 7.262 7.291 7.320 7.349 6.378
7.408 7.437 7.466 7.49¢6 7.525 7.554 7.584 7.613 7.643 7.672
7.702 7.732 7.761 7.791 7.821 7.850 7.880 7.910 7.840 7.970
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TABLE 6

THREE-HALVES POWERS OF NUMBERS

No. .00 .01 .02 .03 .04 .05 .06 .07 .08 .09
4.0 8.000 8.030  8.060  8.090 8,120 8.150  &.181  8.211  &.241  8.272
4.1 §.302  8.332  8.363  8.393  8.424 8,454  8.485  8.515  8.546 8,577
i 2  8.807 8.638  8.669 8.700  8.731 8,762  8.793  8.824  8.855  8.836
i3 8917 8.948 8.979 9.010  8.041  9.073  9.104  9.135  9.167  5.138
4.2 9.230  9.261  9.292  9.324  9.35  9.387  9.419  9.451  9.482  8.514
4.5 9.586 9.578  9.610  9.642  9.674  9.706  9.738  9.770  9.802  9.834
46 9.866  5.898  9.930  9.963 ° 9.995 10.03  10.06  10.09 10,12 10.1%
4.7 10.18 10.22  10.25  10.2%  10.32 10,35 70.3%9  10.42  10.45 10,43
48 10.52 10.55 10.58  10.62  10.65  10.68  10.71  10.75  10.78  10.81
429 10.85 10.88  10.91  10.95 10.98  11.01  11.05 11.08 11.11  11.15
5.0 11.18 11.21 11.25 11.28 11,31 11.35 11.38 1142 11.45  11.48
5.1 11.52  11.55  11.59  11.62 11.65 11.69 11,72 11.76  11.79  11.82
5.2 11.86  11.89  11.93 11.96  11.99  12.03 12.06 12.10 12,13  12.17
5.3 12.20 12.24 12,27 12.31  12.34  12.37  12.41  12.24 12,48 12,5]
5.2 12.55  12.58  12.62  12.65 12,69 12,72  12.76 12,79  12.83  12.36
5.5 12.90  12.93  12.97  13.00  13.04  13.07  13.11 . 13.15  13.18  13.22
56 13.25 13.29  13.32  13.35  13.3% 13,43 13,47  13.50  13.54 13,37
52 13.61 13.64  13.68  13.72  13.75  13.79  13.82  13.86  13.90  13.33
5.8 13.97  14.00 14,01  14.08  14.11  14.15 14,19 14.22  14.26 14,29
5.0 14.33  14.37  14.40  14.44 14,48 14.517 7 14.55 © 14,58 14.62 14,36
6.0 14.70 14.73  14.77  14.817 14,86  14.88  14.92  14.95 14,99 15,13
6.1 15.07 15.10  15.14  15.18 15,21  14.25 15,29  15.33 15,36  15.40
6.2 15.44  15.48  15.51  15.55 15,59 15,62  15.66  15.70  15.74  15.78
6.3 15.81  15.85  15.89  15.93  15.96  16.00  16.04 16,08  16.12  16.15
6.4 16.19 16.23  16.27  16.30  16.3¢  16.38  16.42  16.46  15.50  16.53
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TABLE 7

LEVEL SPREADER

Undgisturbed 5lope

Ungisturbeg soil stabilizes
by existing vegetation

2t or Flarter

c . 4 —-—-J
O‘DP ain q 6 min i

SECTION A-A

grage 0 5 to | 02 "1;

S ——— L Do e
Sy e U o g ST
Y YT VoA \__ 4

compacted earthf. ! berm
PLAN v EW \H‘\‘T*‘Ht::z_giii:::iiix"'
Tabie SECTION B-8

Designed Q Minimum Length ]

(cs/ [t e Feet)

up to 10 I

I to 20 20

2! to 30 gt

31 te 40 6

4! to 50 : 44

weneral hotes:

L. ALl drawings Not to Scale. )

‘ Construct level lip on zero percent grade to insure uniform spreading of
storm runoff (converting chnannel flow te sheet [low).

.. Level spreaders must be constructed on undisiurbed soil (not on fill).

4. Entrance to spreader must be gradea in a manner to imsure that runolf encers
directly onto the Zzere percent graded channel.

L, Storm runoff converted To sheet flow must ocutlet onto areas already stabil.zec
oy existing vegetation.

&. Periodic inspection and maintenance rust be provided to insure intended pur-
pose 1s accomplished.
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TRAPEZOID AND TRIANGULAR SHAPED

DIVERSION DITCH PROPORTIONING
TABLE 8
NO 31DE BOT. WiDTH DEPTH TOP WIDTH AREA
' SLOPES B H W A &)

D-1A YA 2'-0" v-0" SLo 3.50
C-1B 21 2' -0 i~ 0" G- 0" 4.00
D-1C 3 2'- 0" \'-o" 8.0 5.00
D-2A YRR 3-0 - " 746" 788
D-2B 2: 3. 0" - @™ -0 .00
D-2¢C 34 3.0 '~ & (2'-0" .25
D-3A 01 3.o" 20 9-0" 12.00
D-3B 24 3.0 2-0o" L'-0" 14,00
D-3C 3 3.0" 2-0" 15-0" 18.00
D-4A | k| 4.0 3.0 13-0" 25.50
D-48 2} 4-0 3.0" {G&~O" 3000
D-4C 3:1 4-0" 3o 22-¢" 32.00
D-5A 2: — I'-0" 4'-o" 2.00
D-5B 3:1 — {-0" &-0" 3.00
D- A 2| — 2-0° 8-0" &.00
D-GB 3:1 ~— 2-0" 12- o 12.00
D-7A 2:1 —_— 3.0 i2-o 18.00
D-78 3t — 30" i8-0" 27.00




TABLE 9

PARABOLIC WATERWAY DESIGH

ﬁﬂ>cm GtV = 201V = 25T V=30V =351V =401V = 1035T7V

% cfs | T b (7 DT 07 b o[ 7 b [T
25 | 15

20

25 1.10 2.4

30 |11 2.3

35 113 2.3

40 |15 2.3 | 10 2.7

45 117 2.2 1 12 2.6

50 | 19 2.2 | 13 2.6

55 120 2.2 1 14 2.6

60 |22 2.2 | 15 2.5 _

65 | 24 2.2 | 17 2.5

70 |26 2.2 1 18 2.5 | 13 3.1

75 |.28 2.2 | 19 2.5 | 13 3.0

80 |29 2.2 | 20 2.5 | 14 3.0

96 [ 33 2.2 | 23 2.5 | 1 3.0

100 | 38 2,2 | 25 2.5 | 18 3.0
50 115 |9 1.6

20 |11 1.6

25 | 14 1.6 9 1,9

30 {17 I.6 | 11 1.9 8 2.2

35 |20 1.6 | 12 1.9 9 2.1

40 | 22 1.6 | 14 1.8 | 11 2.1

a5 | 25 1.5 | 16 1.8 | 12 2.0

50 {28 1.5 {18 1.8 | 13 2.0 {10 2.4

55 | 31 1.5 | 19 1.8 | 15 2.0 |11 2.4

60 {33 L5 {21 1.8 | 16 2.0 {11 2.4

65 | 36 1.5 | 23 1.8 | 17 2.0 {12 2.4 |,

70 |39 1.5 | 24 1.8 | 18 2.0 |13 2.3

75 |42 1.5 { 26 1.8 | 20 2.0 {14 2.3 (11 2.7

80 |44 1.5 | 28 1.8 | 21 2.0 |15 2.3 |12 2.7

90 |50 1.5 | 31 1.8 | 24 2.0 |17 2.3 113 2.7

100 |55 1.5 | 3% 1.8 | 26 2.0 119 2.3 |15 2.6 |12 3.0

Flow in Cubic Feet per second V = Velocity in Feet per Second T = Top Width in Feet
Bepth in Feet ; _ _Q
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ILLUSTRATION NO.J

LOG & POLE SILT STRUCTURE
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APPENDIX II

SAMPLE DESIGNS OF SEDIMENT CONTROL STRUCTURES







EMBANKMENT SEDIMENT POND
STRUCTURE PROPORTIONING COMPUTATIONS SHEET
DAM NUMBER _3

Sediment Storage Requirements

51.4 Ac. Average Land Slope = 45 %
280 Ac. = 52 % of drainage 3rea
.125 Ac. Ft./Ac. x area disturbed = _ 3.33Ac. Ft.

97.1 Ft. = principal spillway crest

Drainage Area

Area Disturbed
Sediment Volume
Sediment Pool Elevation

Principal Spiliway Design

Principal Spillway Diameter = 18 In.

Type__ Corrugated Metal Pipe pH
Principal Spiliway Lengtn 1387.0 FE.

Principal Spillway Slope 3,0 Percent

Drop Iniet
Type Base Concrete Type Riser, C.M.P.
Dimensions = g _in. diameter of Ft.c
Height of Riser (base to crest) = TZ2.5 Ft.
Perforated X Yes No
Drainpipe N/A
Diameter = In. Type
Length = Ft. Height of Riser Ft.

Emergency Spillway Design

Emergency Spillway Elevation = Principal Spillway Elevation + 1.5 Ft.
{(min.) = _ 97,1+ __31.5 = _g8.5 .

Peak Discharge (Figure 2) = 148 «c.f.s. x 1.3 {slope factor) =
192.4 c.f.s.

Emergency Spillway Proportions {Table 2)

Bottom Width, b = 15 Ft. ,
Emergency Spillway Stage, Hp = 3.0  Ft.

Peak Discharge = G = 12,8
Bottom Width b

Stope of Exit Channel, S, = 2.65 (Chart 1)

Velocity in Exit Channel, V.= 8.2 f.p.s. {Chart 1)

Spillway MaterialRock RipAlTowable Vo = 12 f.p.s.

Top of Dam Elevaticn = Emergency Spiliway Elevation + Hp + 1.0 Ft. =
98.6 + 3.0 + 1.0 = 102.6 (Settled Elevation)




DAM NO.|

SCALE 1" =50
"CONTOUR INTERVAL 4

n-2
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Sam Ple
STAGE-AREA- S'I‘ORAG'IE COMPUTATIONS
Dam No. 3
Elev. Ares Area Average Diff. . Storage
(ft.) (in.2) | (Ac.) | Area Area in (Ac. ft.)} | Storage
{ac.) (Ac.) Elev. (ac. £%.)
(£t.)
84 O o O
iz | o561 4 224
88 | 196 | 112 224
410 | 205 | 4 Y20
92 1520|.29¢ (044
§20 | 4/0 4 [ A
96 /0 |.522 2684
[355] .LT79 | 4 2.7/2
/00 {452 | 833 S 396
NOTE: 1 in.Z2 = ,0573 Ac. for scale of 1" = 50°
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EXCAVATED SEDIMENT POND
STRUCTURE PROPORTIONING COMPUTATIONS SHEET
POND NUMBER

Sediment Storage Requirements

Drainage Area = 53.0 Ac. Average Land Siope = _ 15 %
Disturbed Area = 13.5 Ac. = 25,5 % of drainage area

Sediment Voliume
Emergency Spiliway Design (If Reguired)
(See EMERGENCY SPILLWAYS - SEDIMENT DAMS, EMBANKMENT TYPE)

Pea%}Discharge (Figure 2} = 110 c.f.s. x _1.0  (slope factor) =
¢.f.s.

Emergency Spillway Proportions (Table 2)

100.0 Sediment Poo? Elevation
2,14 Ft,

Emergency Spiliway Elevation
Bottom Width, b = 15  Ft,
Emergency Spillway Stage, Hp

It

Peak Discharge = Q = = 7.3
gottom Width b

Slope of Exit Channel, Sg = 30 % (Chart 1)
Velecity in Exit Channel, Vg = 6.3 f.p.s. (Chart 1)
Spillway Material Rock Riprap
Allowable Vo = 12 f.p.s.
Top of Embankment Elevation = Emergency Spillway Elevation +
Hp + 1.0 = 100.0+ 2.14 + 1.0 = 103.14 (Settled Elevation)

or

Top of Embankment = Sediment Podl Eievation + 2.0' = +

.125 Ac. Ft./Ac. x area disturbed = 1.69 Ac. Ft.

(Settled Elevation)

NOTE:

If pond is to be a reguiar shape and constructed on relatively flat
terrain {less than 20% siope), fill in the following:

Bottom Length = 122 Ft,
Bottom Width = 71206 Ft.
Water Depth = Ft.
Side Slopes g . Ft.

Volume (in f£.3,7Taking into account side slopes) = 75744 Ft.3 =
1.74 Ac.-Ft. (1 Acre Foot = 43580 Ft.3) -
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STRUCTURE PROPORTIONING COMPUTATIONS SHEET

Gabion Sediment Dam No. 4

Sediment Storage Reguirements

225 Acres  Average Land Slope = 20 %

Drainage Area = € %
Area Disturbed ; = 4,10 Acres = 2 % of Drainage Area
Sediment Volume = TY%E hc. Ft./Ac. x Aréa Disturted = 0.52 Act, Ft,

2233.75 Ft, = Emergency Spillway Elevation =

Sediment Pool Elevation
‘ Pr1nc1pa1 Spiliway Crest

Spillway Design

Peak Discharge, 9 (Figure 3) = 320 c.fs. x -1 (slepe factor) =
352 c.f.s.

Spiliway Breadth =  3.20 Ft

Spiilway He1gh minus 0.5 h= 3.25 -0.,5ft. =_2.75 Ft,

Coefficient of D1scharge, C (Tab?e 3) 2.78

Minimum Spiliway Length, L = Q/Ch 3/2*% = ? .20 Ft.
Planned Spillway Length = 29.25 Ft,
Top of Dam Elevation = Spil way Eilevation + Spillway Height =

2233.75 + 3.25b = 2237.00

*The three-halves pewer of h may be obtained from Table 6, Appendix I.




RECEIVING STREAM—__

GABION SEDIMENT DAM NO. 4

SCALE "= 50
CONTOUR INTERVAL &

=12




TOP OF DAM
ELEV. 2237.00.0

Le

3.2

SPILLWAY ELEV. 5 19.50

2233.75 / " L
|
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CENTERLINE CROSS SECTION VIEW
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STAGE-AREA-STORAGE COMPUTATIONS
4

GABION DAM NO.

l-14

1
Elev. Area Area Area Average Biff. Storage Storage
1 (Ft.) (in.2) | {Ac.) | (Ac.) Area in (Ac. Ft.) | {Ac. Ft.)
i ‘ (Ac.) Elev,
{Ft.)
]
2224 0 0 ] 0
T
.036 .015 4 C.072 f
j |
{2228 62 1.036 [ 072
| |
J .123 062 4 .248
2232 1.5 _1.087 .320
202 .10] 2 | 0w
2233.75 | 2.00 |.115 } .522
1 J
: |
a
i :
' ! | |
; ! 5
' [ *
' l i i
] § !
} i
3 :
_ |
l i
| | |
NOTE: 1 in.2 = .0573 Ac. for scale of 1" = 50




STAGE (ELEV)

003375 —, - 223375
A
0232 {
4 |
2008 v
A |
|
9024 “‘ ‘
O 052 1 A 3 Z 5
STORAGE (AC.FT) 57 ——>

<— AREA (ACRES)

STAGE AREA STORAGE CURVES
GABION SEDIMENT DAM NUMBER 4

=15




STRUCTURE PROPORTIONING COMPUTATIONS SHEET

Crib Sediment Dam No. pa

Sediment Storage Requirements e

Drainage Area

Area Disturbed

Sediment volume
Sediment Pool Elevation

&ee . Acres = _4 % of Drainage Area
.125 Ac. Ft./Ac. x Area Disturbed = 0.53 Act. Ft.
2310.75 Ft. = Emergency Spillway Elevation =
Principal Spillway Crest ’

Spiliway Design

Peak Discharge, G {Figure 3) = . x 1.2 {slope factor) =

Spillway Breadth = 6.0 r¢, o

Spillway Height minus 0.5 ft., h = Z.58 - 0,5 ft, = 2,08 F¢t.
Coefficient of Discharge, C (Table 5) = 2.65 T
Minimum Spiliway Length, L = Q/Ch 3/2*% = 28.5 Ft.

Planned Spillway Length = 30.0 Ft. -

Top of Dam Elevation = Spiliway Elevation + Spillway Height =

2310.75+  2.58 = 2312.33

*The three-halves power of h may be obtained from Table 6, Appendix I.

H-1o

A4

105 Acres Average Land Slope = 32 :



RECEIVING STREAM___.

1
DUMPED RO)C\

CRIB DAM NO. 2

SCALE 1"=50'
CONTOUR INTERVAL &'
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CRIB DAM NO.
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2300 | O 0 ! 0
L i _.=036 .0i8 3 .054
2304  10.62 .036 .054
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| 2308  11.43 | .082 i .250
. ~ | _-201 101 2.75 .278
2310/75 | 2.08 J19 1 .528
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231075
2310]

2306/
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-

2

2302| ¥
2300 | J 1
0 523 | 2 3 4 5
STORAGE (AC-ET) oo ol

SURFACE AREA (AG)

CRIB DAM NO. 2
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STRUCTURE PEQPORTIONING COMPUTATIONS SHEET
Excavated Secirent Channel Ho.

Qutslope Disturbed Area = 12.8  Acres
Maximum expected horizontal length of spoil slepe = 100 Feet
Maximum existing'ground slope on which the channel 1s to be constructed = 3G

Required sediment storage capacity per transverse foot of outsiope

‘Maximum length of spoil slope x .125

= 100 X .125 = 12.5 Cu. Ft.

Planned sediment storage capacity per transverse foot of outslope, approximately,

[}

1/2 x Depth, Ft. x Width, Ft.
1/2 x 2.0 x 14.0

= 14.0 gy, Ft.
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APPENDIX TII

STRUCTURE PRCPORTIONING COMPUTATICN SHEETS




EMBANKMENT SEDIMENT POND
STRUCTURE PROPORTIONING COMPUTATIONS SHEET

DAM NUMBER ___
Sediment Storage Rgggjrementsr_
| Drainage Area = Ac.  Average Land Slope = % -
Area Disturbed = Ac. = % of drainage area .
Sediment Volume = 725 Ac. Ft /Rc. X area disturbed = Ac. Ft.

Sediment Pocl Elevation Ft. = principal spillway crest

Principal Spillway Design

Principal Spillway Diameter = In.
Type ] DH
Principal Sp111way Length rt.
Principal 3pillway Sleope _ Percent

Drop Inlet
Type Base Type Riser_
Dimensions = In. diameter of Ft.=
Height of Riser (base to crest) = Ft.
Perforated Yes No

Drainpipe
Diameter = In. " Type
Length = Ft. Height of Riser ___ Ft.

Emergency Sp%?lway Design

%mergency Sp113way Etevation = Principal Spiliway Elevation + 7.5 Ft,
min.) = = '

Peak Discharge (Figure 2) = c.¥.5. x (slope factor) =
c.f.s.

Emergency Spillway Proportions (Table 2)

Bottom Width, b = Ft.
Emergency Spillway Stage, Hp = Ft.

Peak Discharge = @ =
Bottom Width b

Stope of Exit Channel, Sy = - % (Chart 1)
Velocity in Exit Channel, f.p.s. {Chart 1}

Spillway Material A??owab?e V f.p.s.
Top of Dam Elevation = Er Emergency Sp1?]way Elevation + Hp + 1.0 Ft. =
+ + (Settled Elevation)

ITI-




EXCAVATED SEDIMENT POND
STRUCTURE PROPORTIONING COMPUTATIONS SHEET
POND NUMBER

Sediment Storage Requirements

Drainage Area = Ac. Average lLand Slope = %
Disturbed Area = Ac. = " % of drainage area
Sediment Volume = 125 Ac. Ft./Ac. x area disturbed = Ac. Ft.

Emergency Spillway Design (If Required)
(See EMERGENCY SPILLWAYS - SEDIMENT DAMS, EMBANKMENT TYPE)

Peak Discharge {Figure 2) = ¢.f.s. x {slope factor) =
c.f.s.

tmergency Spillway Proportions {Table 2)

Sediment Pool Elevation

Emergency Spiliway Elevation
Bottom Width, b = Ft.

Emergency Spillway Stage, Hp = Ft.

Peak Discharge = Q3 = =

Bottom Width b

Slope of Exit Channel, Sg = - % (Chart 1)

Velocity in Exit Channel, Va = f.p.s. {Chart 1)

Spillway Material

Allowable Vg = T.p.s. _

Top of Embankment Elevation = Emergency Spillway Elevation +

" Hp + 1.0 = + + = {Settled Elevation)
or

Top of Embankment = Sediment Pool Elevation + 2.0' = + =

NOTE: - - - e

If pond is to be a regular shape and constructed on relatively fiat
terrain (less than 20% slope), fil1l in the following:

Bottom Length = Ft.

Bottom Width = Ft. _ .

Water Depth = Ft.

Side Slopes = Ft. _ _

Yolume (in ft.3, Taking intd account side §Eopes) = Ft.3 =
Ac.-Ft. (1 Acre Foot = 43560 Ft.J) R

I11-2




STRUCTURE PROPORTIONING COMPUTATICONS SHEET

Gabion Sediment Dam No.

Sediment Storage Requirements

Acres  Average Land Slope =

, Acres = % of Drainage Area .
125 Ac, Ft./Ac. x Area Disturbed = Act. Ft.
Ft. = Emergency Spillway Elevation =
Principal Spillway Crest

Drainage Area

Area Disturbed

Sediment Volume
Sediment Pool Elevation

H oo wu

Spillway Design

Peak Discharge, Q (Figure 3) = c.f.s. % (slope factor) =
c.f.s.

Spillway Breadth = Ft.

Spillway Height minus 0.5 ft., h = - 0.5 ft. = Ft.

Coefficient of Discharge, C (Table 5, =

Minimum Spiliway Length, L = Q/Ch 3/2* = Ft.

Planned Spiliway Length = Ft.

Top of Dam Elevation = Spillway tlevation + Spillway Height =

+ =

*The three-halves power of h may be obtained from Table 6, Appendix I.
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STRUCTURE PROPORTIONING COMPUTATIONS SHEET

Crib Sediment Dam No.

Sediment Storage Requirements

Drainage Area

Area Disturbed

Sediment VYolume
Sediment Pool Elevation

_ Acres  Average lLand Slope =

Acres = % of Drainage Area

125 Ac, Ft./Ac. x Area Disturbed = __  Act. Ft,
Ft. = Emergency Spillway Elevation =
Principal Spillway Crest

mu aun

Spillway Design

Peak Discharge, G {Figure 3) = c.f.s. x (slope factor) =
c.f.s.

Spiliway Breadth = Ft. '

Spiliway Height minus 0.5 ft., h = - 0.5 ft. = ~ Ft,

Coefficient of Discharge, C (Table §) = : ’

Minimum Spiliway Length, L = Q/Ch 3/2* = Ft.

Planned Spillway length = Ft.

Top of Dam Elevation = Spillway Elevation + Spillway Height =

+ =

*The three-halves power of h may be obtained from Table 6, Appendix 1I.
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STRUCTURE PROPORTIOQNING COMPUTATIONS SHEET
Excavated Sediment Channel No.

Outslope Disturbed Area = Acres 3
Maximum expected horizontal length of spoil slope = Feet
Maximum existing ground siope on which the channel is to be constructed =

Required sediment storage capacity per transverse foot of outslope

Maximum length of spoil slope x .125
= x .125 = Cu. Ft,

Planned sediment storage capacity per transverse foot of outsiope, approximately,

1/2 % Depth, Ft. x Width, Ft.

1

1/2 % X

= Cu. Ft.
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APPENDIX IV

SAMPLE DESIGN OF VALLEY FILL
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