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FISCAL NOTE FCR PROPOSED REGULATIONS
Rule Title: = Dam Control Regulations
Type of Rule: _X lLegislative ___ Interpretive _  Procedural
Agency: West Virginia Department of Natural Resources

Addressﬁ Building 2, State Capitcl Complex, Charleston, West Virginia

ANNUAL FISCAL YEAR
1. Effect of Proposed Rule Increase Decrease Current Next — Thereafter
(Estimated Total Cost) $ $ $ 8 =
Personal Services o] Q o 0 o
Current Expense , 0 o G o 0
Repairs and Alterations 0 o 0 0 o
Equipment 0 0 0 0 0
Qther 0 o] 0 0 0

2. Explanation of Abcve Estimates: The proposed rules will not require an
increase or decrease in the hwuwdget for enforcement.

3. Opjective of These Rules: Rules concerning dams were first pramulgated
in 1982. Six years of experience in enforcement of the existing rules has
demonstrated the nesd for clarification of requirements for owners,
engineers and the for the safety of the general public.

4. Explanation of Overall Eccnomic Impact of Froposed Rule.

A, Econamic Impact on State Government: The impact on state government
should be minor. Where the State owns dams, the impact should be the
same as for specific industries.

B. Econamic Impact on Political Subdivisions: Where political
subdivisions cwn dams, the impact should be the same as for specific
industries.

Eccnomic Impact on Specific Industries: The proposed rules should
increase business for consulting engineers where additional
requirements for plans, specifications and certifications will be
imposed. The rules may increase business for construction contractors
through compliance with better defined specifications. Dam owners
should experience minor Increase in total ceosts of building or
modifying a dam through fees o engineers and construction
centractors. .
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Eccnomic Impact on Specific Groups of Citizens: Minor economic impact
may be expected upen citizens using dams and reservoirs for water
supply or recreation through increased usage fees.

C. Econamic Impact cn Citizens/Public at Large: DNone. Major effect of
propeosed rules will be through increased safety to the public at
large.

Date: February 14, 1988




PREAMBLE TO A NEW LEGISLATIVE RULE

CONCERNING THE REGULATION OF DaAMS FILED

833 FE8 14
¥R n
STATE AGENCY: West Virginia Department of Natural Resources
GETIE 07 M
REGULATIONS: Title 47, Series 32, ”Dam Control Regulatiocns” RN

AUTHORITY: W. Va. Code §20-3D-4
ACTION: Proposed Rule; Notice of Public Hearing

DATES: A public hearing on the proposed rule will be held on
Wednesday, March 22, 1989 at 1:00 p.m. in Room 674, Building 3,
State Capitol Complex, Charleston. Written comments will be
received by the Department until 4:30 p.m. on that day.

SUMMARY: The Department is proposing te update its legislative
rules concerning dam control. Xev provisions of the new
regulations include:

1. Four new subsections concerning types of damns
(Section 3.1), measurement of dams (Section 3.2), dams in
series (Section 3.3), and incidental dams such as rcadfills
(Secticn 3.4): These subsecticons delineate how different
types of dams are measured and regulated.

2. Twc new sections concerning the submissicn, review,
and approval of applications for a certificate of approval
(S8ecticons 4 and 5): These sections clarify the necessary
compenents of an application and the procedures used to
approve or deny certification.

3. A revised section detailing the organization of the
plan package that must be submitted with applications for a
certificate of approval (Section 6): This section fosters
improved continuity in the plans and specifications
submitted for Department approval.

4. A new subsection requiring the preparation of an
environmental inventory priocr to dam construction {Section
6.4.5): The envircnmental inventory will aid in the
identification of the impacts that a proposed dam may have
upon such concerns as wildlife habitat and archaeological
sites. : :

5. A revised section concerning design requirements for
dams (Section 7): This section provides expanded guidance
relating to hydrology, hydraulics, geotechnical
considerations, construction materials, and dam stability.




6. A revised section regarding the construction or
modification of a dam after a certificate of approval has
keen issued (Section g): This section incorporates
requirements for dam foundation preparation, materials
placement, spillway construction, and stream diversions.
Two new subsections mandate erosicn control measures at danm
construction sites (Section 8.1.13) and the proper disposal

of construction waste materials (Section 8.1.14). Other new
provisions amend existing requirements relating to project
quality control (Section 8.2), inspections (Section 8.3),

and the reporting of construction progress and problems
(Section 8.4}.

7. Three new sections concerning the breaching of a dam
(Section 9), removal of a dam (Section 10}, and akandonment
of a dam (Section 11) and a new section governing the
reduction of or addition to the height of a dam (Section
12): These section address activities that may occur
under the 8State’s Dam Ceontrol Act but which had not
previously been specifically addressed in the regulations.

8. A new section pertaining to the regulation of dams
constructed prior to the enactment of the State’s Dam
Control Act (Section 13).

9. A new section regarding decumentation of dam
ownership transfers (Section 14): This section establishes
new procedures that will provide the Department with a
record of the written agreements related to a transfer of
dam ownership and will alseo provide the purchaser of a dan
with notification of the dam’s status under the State’s Dam
Contrecl Act.

10. A new section concerning operating requirements for
dams (Section 15): This section includes provisions
delineating the contents of a dam operations plan,
requirenents governing releases of water, and procedures for
dam inspections conducted by the dJdam owner, the owner’s
engineer, and the Department. New regquirements concerning
monitering plans (Section 15.6), emergency warning plans
(Section 15.7), and inspection of dams under emergency
conditions (Section 15.8) are also included.

11. A revised section concerning the maintenance of
dams (Section 16): This secticn reguires the creation of a
dam maintenance plan to ensure that a dam cwner will not
permit his dam to deterioriate over time.

12. A new section detailing the specific conditions

under which dam repair work necessitates an application for
certificate of approval from the Director (Section 17).

- ii -
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TITLE 47
LEGISLATIVE RULES
DEPARTMENT OF NATURAL RESOURCES

SERIES 32
DAM CONTROL REGULATIONS

§47=32=1. General.

1.1. Scope and Purpese. —- This legislative rule establishes
requirements relating to the design, placement, construction,
enlargement, alteration, removal, abandonment, and repair of dams
in this State that fall within the definition set forth in Section
2.6 of these regulations.

1.2. Authority. -- W. Va. Code §20-5D-4.
1.3, Filing Date. -—-
l1.4. Effective Date, -=-

1.5. Repeal of Fermer Rule. —— This legislative rule repeals
and replaces 47 C.S.R. 32 "bam Contreol” that was filed on
December 30, 1982 and became effective on January 1, 1983.

§47=32-2. Definitions.

2.1. “Abandonment” means to render a dam non-impounding by
filling the reservoir created by that dam with solid materials and
by diverting the natural drainway around the site.

2.2. . #Appurtenances” means any ancillary part of a dam or
reserveir system which contributes to the operation or
construction of the dam.

2.3. ”"Bridge” means a structure, including any abutments or
supports appurtenant to that structure, which:

2.3.1. Meets the definition of “dam” set forth in Section
2.6 of these regulations:

2.3.2. Is constructed across a natural drainway for the
purpose of maintaining a pathway, railway, roadway, support
structure, or other passageway for transporting persons, traffic,
or other static or moving locads; and

2.3.3. Has an opening under the structure to provide for
the passage of neormal stream flow.

2.4. "Certificate of Apprcval” means the approval in writing
issued by the director to a person who has applied for
certification authorizing such person to place, construct,




enlarge, alter, rémove, abandon, or repair a dam and which
specifies the conditions or limitations under which such work is
to be performed by the applicant.

2.5. #Channel Protection” means any measure taken to prevent
or control ercsicon, cavitation, or other destructive processes in
channels such as diversion ditches and spillways.

2.6. "Dam” means an artificial barrier or obstruction --
including any works appurtenant to it and any reservoir created by
it =-~- which is or will ke placed, cecnstructed, enlarged, altered,
or repaired so that it deoes or will impound or divert water and is
or will be twenty-five (25) feet or more in height from the
natural bed of a stream or watercourse measured at the downstream
toe of the barrier and which does or can impound fifteen (15)
acre-feet or more of water or is or will ke six (6) feet or more
in neight from the natural bed of such stream or watercourse
measured at the downstream toe of the barrier and which does or
can impound fifty (50) acre-feet or more of water. The term “damn”
does not include:

2.6.1. Any dam owned by the federal government:

2.6.2. Any dam for which the operation and maintenance
thereof is the responsibility of the federal government;

2.6.3. Any slack water dam constructed and maintained in
connection with public highways, streets, bridges, culverts, or
viaducts: -

2.6.4. Any farm pond constructed and used primarily for
agricultural purposes -- including, but not limited, to livestock
watering, irrigation, retention of animal wastes, and fish
culture -- which has nc potential tec cause a loss of human life in
the event of embankment failure; and

2.6.5. Any dam associated with the exploration,
development, production, storage, or recovery of coal, oil,
natural gas, cr other mineral resources and under the jurisdiction
of the West Virginia Department of Energy pursuant to W. Va. Code
§22-1-16.

2.7. ”Dangerous Condition” means any structural or hydraulic
condition cf a dam or its appurtenances which may lead to:

2.7.1. Failure of the dam and possible loss of human life
or substantial loss of property:

2.7.2. Harm to the public health or welfare; or
2.7.3. Significant harm to the environment.

2.8. ‘’"Department” means the West Virginia Department of
Natural Resources.




2.9. “Design Storm” means predicted precipitation o¢f gilven
intensity, frequency, and duration based upon National Weather
Service data that is requlred to be considered in the de51gn cf a
dam. :

2.10. "Director” means the director of the West Virginia
Department of Natural Resources or his authorized agents.

2.11. “Diversion Ditch” means a designed channel constructed
for the purpcse of collecting and transmitting surface runcff
resulting from a given design storm.

2.12. “Embankment? means a constructed deposit of earth or
waste materials, usually exhibiting at least one sloping face.

2.13. “Emergency Condition” means an imminently dJdangercus
condition where failure of the dam is possible at any time.

2.14. #“Emergency Spillway means a hydraulic structure
deSLgned to discharge water in excess of that which an impoundment
is designed to store or which cannot be passed through a principal
spillway.

2.18.7 “Engineer” or “Registered Professicnal Engineer” means a
person who by reason of his knowledge of mathematlcs, the physical
sciences, ang the principles of engineering, acquired by
professzonal education and practical experience, is qualified to-
engage in the practice of professional engineering and holds a
current certificate of registration issued by the State grantlng
its licensee the privilege of practicing professional engineering
in accordance with the provisicns of W. Va. Code §30-13. .

2.16. "Freeboard” means the vertical distance between +the
lowest point of the crest of the embankment of a dam and the
reservoir water surface. :

2.17. “"Geotechnical Engineering” means the application of soil
mechanlcs, rock mechanlcs, and geology to the sclution of problens
involving engineering structures and their interaction with
surrounding earth materials.

2.18. “Hazard Classification” means a classification rating
assigned to a structure based upon engineering evaluations and
judgments for predicting the danger to human life, property, and
environment should a fallure of the structure occur. :

2.19. “Hydraulics” means the study of the physical behavior of

licuids, especially water, in natural or man-made systems or
processes.
2.20. "Eydrologic Analysis” means a determination, using

accepted engineering methods, to establish surface water runoff
for a given design storm.




2.21. "Hydrology” means +the science that deals with the
occurrence and behavior of water in the atmosphere, on the ground,
and underground.

2.22., “Impoundment” means a basin for the retention of water,
sediment, or waste,

2.23. #Incised Reservolr” means an impoundment, or that
portion of an impoundment, which has been excavated below the.
natural stream level inte natural ground.

2.24. “*"Natural Bed” means the lowest elevation of a strean,
intermittent stream, o¢r channel cresated by nature which has not
been altered or changed by the actions of man.

2.25. #Natural Drainway” means any natural watercourse which
may carry water to the tributaries and rivers of the watershed.

2.26. "Pl0O0O” means the rainfall amount based upon a one
hundred (100) year frequency, six (6) hour duration rainfall event
(i.e, a 100-year, 6-hour storm).

2.27. 7Piping” means progressive internal erosion of earth
material caused by water movement through embankment material with
sufficient force to move soil particles, 1leading to the
develcpment of a channel or a hole.

2.28. "Primary Highway” means those roadways which are
designated as interstate routes, United States numbered routes, or
West Virginia numbered rcutes.

2.29. “Principal Spillway” means the hydraulic structure
designed to discharge water stored between the normal pool and the
emergency spillway invert elevaticns.

2.30. *”Probable Maximum Precipitation” or #PMP” means the
depth-duration-area rainfall event for a particular area that
represents the maximization of the most critical meteorological
conditions that are considered possible to occur.

2.31. “Project Area” means all areas physically affected by
the construction of a dam ineluding, but not limited to, the dan
and its appurtenances, the reservoir area, construction zones,
permanent or temporary access rocads, borrow areas, materials
storage areas, staging areas, and waste disposal areas.,

2.32. %"Roadfill” means a barrier or obstruction which:

2.32.1. Meets the definition of #dam” set forth in Section
2.6 of these regulations;

2.32.2. Is constructed across a natural drainway for the
purpose of maintaining a roadway or similar crossing across that
dralnway:; and




2.32.3. Has a culvert loccated in the drainway that is of
sufficent size to prevent the normal impoundment of water.

2.33. "8afety Factor” or “Factor of Safeatvy” means the ratio of
the available shear strength to the developed shear stress, or
ratio of the sum of the resisting forces to the sum of the loading
or driving forces, as determined by accepted engineering
practices.

2.34. “Secondary HEighway” means those reoadways which are
designated by the West Virginia Department of Highways as county
numbered routes.

2.35. "”Sediment” means solid material, either mineral cr
organic, resulting from the works of man that has been moved from
its site of origin by water.

2.36. *#Serious Precklem” means a situation which left
uncorrected may lead to a dangerous condition.

2.37. ”Site” means the permanent loccation of a dam, including
the dam and its appurtenances, the regserveir area, diversion
ditches, and sediment contrcl facilities.

2.38. “subsidence” means a sinking, cellapsing, or cracking of
a portion of the earth’s surface resulting from the presence of a
vold or voids beneath the surface.

§47=-32=3, (Classificaticn of Dans.
3.1. Types of Dams.

3.1.1. .For the purpose o¢f these regulations, dams are
divided into three general types:

3.1.1.a. Embankment Dans. Embankment dams are usually
constructed of materials which exhibit rock-like or soil-like
properties., -

3.1.1.b. Gravity Dams. Gravity dJdans are usually
constructed of concrete or masonry materials which form a rigid
body.

3.1.1.¢. Waste Dispeosal Dams. Waste disposal dams are
usually constructed of waste materials such as fly ash or coal
refuse. The reservoir is utilized to dispose of waste material,
thereby creating a continuously decreasing freebcard condition.

3.1.2. In cases where a dam exhibits properties of more
than one type, such as gabicn structures or roller-compacted
concrete, design techniques must be applied which are reasonably
applicable to the particular structure involved.




3.2. Dam-Related Measurements.

3.2.1. Measuring Dam Height. The height of a dam is
measured from the crest or uppermost point on the dam to the
lowest point in the natural bed of the stream or watercourse at
the downstream toe of the dam. gravity overflow dams nust be
measured to the highest level which is greater than ten percent
(10%) of the total crest length of the dam. The height of dams
with sloping crests shall bke determined by a weighted-average
height above the natural bed of the stream or watercourse,
excluding spillways.

3.2.2. Measuring Reserveoir Volume. For purposes of deter-
mining whether a dam meets the criteria set forth in Section 2.6
of these regulations as applied to reserveir volume calculations,
the wveolume must be calculated at the crest elevation of the dam
that is eguivalent to the elevatiocon used in determining the dam
height. :

3.2.3. Incised Reserveoirs. The helight of the embankment of
an incised reservoir must be measured using the method set forth
in Section 3.2.1 of these regulations. Reserveir veolume must be
calculated from the crest of the embankment to the elevation of
the lowest point in the natural bed of the stream or watercourse
at the downstream toe. That portion of the water stored below
stream grade shall not be included in determining whether a dam
meets the criteria set forth in Section 2.6 of these regulations;
however, it must be reported in the application as part of the
total reserveir volunme.

3.3. Dams in Series. If the director determines that a series
or combination of water-impounding structures within the same
watercourse, or within the tributaries of such watercourse, which
cumulatively meet the definition of *dam” set forth in Section 2.6
of these regulations constitute a hazard to human life, and
failure of one or more of the impounding structures may induce
failure of any or all of the remaining impounding structures, he
may reguire the owner or owners of each impounding structure to
cemply with the requirements of these regulations.

3.4. Incidental Dans.
3.4.1. Roadfills.

3.4.1.a. If the director finds that a roadfill has
become a hazard to human life or property through the frequent or
continucus impcundment of water, he may order the owner of that
roadfill to take all steps that are necessary to protect life or
property in accordance with the emergency powers provided under
W. Va. Code §20-5D-10,

3.4.1.b. A certificate of apﬁro&al'will not be required
for roadfills. - : 3




3.4.2. Bridges.

3.4.2.a. If the director finds that a bridge has become
a hazard to human 1life or property through the frequent or
continuous impoundment of water, he may order the owner of that
bridge to *take all steps that are necessary to protect life or
property in accordance with the emergency powers provided under
W. Va. Ccde §20-5D-10C.

3.4.2.b. A certificate of approval will not be reguired
for bridges.

3.4.3. Diversions. A certificate of approval will be
required for dikes or cther structures used to divert water and
otherwise meeting the definition of “dam” set forth in Section 2.6
of these regulations.

3.4.4. Stream Encroachments. If the director finds that a
natural drainway has been restricted by filling or other
artificial means so that the restriction can or does impound
water, and the fill and resulting reservoir meets the height and
storage requirements of a “dam” as defined in these regulations,
he may order the fill removed or require a certificate of approval
or both.

3.5. C¢Clasgification of Dams. The applicant for a certificate
of approval must propose the hazard classification for his dam
based upon the classification guidelines listed in Section 3.5.2
of these regulaticons and the hazard evaluation performed pursuant
to Section 3.5.3 of these regulations. The c¢lassification
proposed by an applicant is subject to approval by the director.

3.5.1. Changes in Dam Classification. The director will
periodically Yeview the hazard classification of each dam subject
to these regulations and may reclassify a dam 1f he determines
that the hazard potential has changed.

3.5.2. Hazard Classifications.

2.5.2.a. Class A Dams. Class A dams are those dams
leccated in rural or agricultural areas where failure may damage
nonresidential and normally unoccupied buildings, rural or

agricultural 1land, or secondary highways. Failure of a Class A
dam would cause only a loss of the dam itself and a loss of
property use, such as use of related rcads, with little additional
damage to adjacent property. Loss of human life resulting from
failure of a Class A dam must be unlikely.

3.5.2.a.A. An impoundment exceeding forty (40) feet
in height or two hundred (200) acre-feet storage volume shall not
be classified as a Class A dam.

3.5.2.a.B. A waste disposal dam shall not be
classified ags a Class A dam.




3.5.2.b. Class B lDams. Class B dams are those dams
located in predominantly rural or agricultural areas where failure
may damage isclated homes, primary highways, or minor railrocads or
may cause the interruption of public utility services. Failure of
a Class B dam may c¢ause great damage to property and project
operaticns. Loss of human life resulting from failure of a Class
B dam must be unlikely.

3.5.2.c. Class C Dams. Class C dams are those dams
leccated  where failure may cause a loss of human life or damage to
homes, industrial and commercial buildings, important public
utilities, primary highways, or main railroads. This

classification must be used if failure may result in the 1loss of
human life.

3.5.2.c.A. A waste disposal dam, the failure of which
may cause significant environmental damage, shall be classified as
a Class C dam.

3.5.3. Hazard Evaluation.

3.5.3.a. Downstream Hazards. In evaluating the hazard
potential of a dam in order to determine its hazard classifica-
tion, a complete evaluation of the downstream area which will be
affected in the event of dam failure must be performed. A sudden
flooding of inhabited land, a water flow with damaging velocity, a
wall of water, or the flcoding of inhakited structures will all be
deemed to have the potential to result in a loss of human life.
The planned or potential future develcpment of downstream areas
must also be considered when evaluating hazard classification.

3.5.3.b. Dam Break Analysis. A downstream breach
analysis must be performed to evaluate and map the downstrean
inundation area under assumed normal conditions and overtopping
failure conditions.

3.5.3.¢. Upstream Hazards. No dam shall be constructed
which, during maximum pool conditions, will flood upstream
dwellings, public utilities, primary highways, or main railroads
unless otherwise approved by the director based upon site-specific
conditions. '

3.5.4. Risk Assessment. The director may consider a risk
assessment for justifying a reduced structure hazard classifica-
ticn based upon failure of the dam by overtcppring. The applicant
for a certificate of approval must demonstrate through appropriate
calculations that all affected dwellings will be inundated and
evacuated prior to the dam failure and that property damage and
potential loss of human life resulting from the dam failure will
not be significantly increased from that which occurred
immediately prior to the dam failure. The director will not
consider risk assessment based upon planned evacuation,
probability of inhabitation, or monetary recovery of property
damage.




§47-32=4. Certificates of Approval.

4.1. Certificate Required. A person must obtain a certificate
of approval from the director in order to place, construct,
enlarge, alter, breach, remove, abandon, or perform major repairs
upon any dam in this State that falls within the definition set
forth in Section 2.6 of these regulations.

4.2. Certificate Issuance.

4.2.1. Certificates of approval may constitute full and
final approval of a dam or be issued for alterations or repairs,
in which case such certificate may or may not constitute final
approval of the dam.

4.2.2. The director will issue or refuse to issue a
certificate of approval based upon the following:

4.2.2.a. The receipt of a complete application,
including all applicable fees, in accordance with the provisions
of Bection 5.1 c¢f these regulations;

4.2.2.b. The review of the application form and plan
package for sufficiency; and

4.2.2.c. The results of any hearings held in accordance
with the provisiocns of W. Va. Code §20~5D-7.

4.3. Hearings Prior to Certificate Issuance. Hearings that
concern - specific objections to the issuance of a certificate of
approval will be conducted in accordance with the provisions of
W. Va., Ccde §20-5D-7. Such hearings will be held at a location
and time set by the director.

4.4, Certificate Revocation or Suspension. The director may
reveoke or suspend a certificate of approval in accordance with the
provisions of W. Va. Code §20-5D-8 if he determines that a dam for
which such certificate was issued constitutes a danger teo life and
property.

4.5. Certificate Terms and Conditions. A certificate of
approval may include such terms and cenditicons as the director may
find necessary for the construction or operation of the dam.
These terms and conditions may be amended by the director in
accordance with the provisions of W. Va. Code §20~5D-8.

4.6, Approval to Impound Water. No persen may cause a
reservoir to initially fill with water, or refill a drained
reservoir, without written approval from the director.

4.7. Other Approvals. The director may refuse to issue a
certificate of approval or may delay issuing a certificate of
approval if the applicant fails to obtain necessary approvals from
State or federal agencies.




4.7.1, Waterways Under State or Federal Jurisdiction.
Construction of a dam across a waterway which is under the
jurisdiction of the State or federal government may require State
or federal agency approval prior to issuance of a certificate of
approval by the director.

4.7.2. Wetlands. Construction of a dam which may inundate,
drain, or otherwise adversely affect wetlands may require State
and federal agency approval.

§47-32-5. BApplication Procedures.
5.1. Application Preparation and Submission.

5.1.1. Applications for a certificate of approval shall be
prepared by or under the direct supervision of an engineer.

5.1.2. Applications shall be submitted on the forms
provided by the director. Application forms nmust be completed in
their entirety without unauthorized omissions, alterations, or
additions. Applications shall be signed by the applicant and an
engineer. ’ :

5.1.3. A complete application will consist of a completed
and signed application form, all applicable fees, and a plan
package containing the information required under Section 6.4 of
these regulations.

5.1.4. Plans, reports, specificaticns, and design drawings
shall be signed and sealed by an engineer in accordance with the
provisions of Section 6.2 of these regulations.

5.2. Applicaticn Review.

5.2.1. Applications will be reviewed for sufficiency by
engineers and technical specialists assigned to the Department’s
Dam Control Office. The review will consider the completeness and
technical accuracy of the information submitted and will evaluate
all engineering plans and assumptions to determine the safety of
the dam.

5.2.2. Applications which are incomplete or otherwise not
in compliance with the requirements of these regulations will be
returned tc the applicant for correction in accordance with the
provisions of W. Va. Code §20-5D-7.

§47-32~-6. Plans and Specifications.

6.1. Plans and Specifications. Plans and specifications
relating to the design, placement, construction, enlargement,
alteration, removal, abandonment, or repair of a dam must be
prepared in accordance with the reguirements cf Sections 7 and 8
of these regulatiocns.
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6.2. Engineer’s Signature and Seal Required. All plans and
specifications shall bke signed and sealed by an engineer. The
engineer’s signature and seal are required on each full-size plan
sheet, even 1f the sheets are kound together, and are further
required on the front page of any engineering report book and each
unbound sheet of drawings or specifications included in appendices
or pockets,

6.3. Engineering Practices. All plans and specifications for
the placement, construction, enlargement, alteration, breaching,
removal, abandonment, or repair of a dam shall be in the charge of
an engineer.

6.3.1. Standard Practices. All engineering designs,
procedures, processes, and analyses shall be based upon standard,
accepted, and sound engineering practices. Practices which are

guestionakle or difficult te prove analytically may be rejected by
the director or returned for additional information.

6§.3.2. Experimental Practices. Experimental design will
not bke approved by the director unless the experiment meets the
following conditions:

6.3.2.a. Engineering analysis indicates the design is
realistic and success is likely;

6.3.2.b. Failure of the experiment tec perform properly
will not endanger 1life and property or cause the failure of the
dam; and

6.3.2.¢c. The engineer and dam owner agree tc redesign
and modify the experimental design if it does nct perform
properly.

6.4. Plan Package Crganization. Each plan package subnmitted
for approval shall contain the feollowing information, arranged in
the fcllowing order, unless an alternative submission format is
approved by the director: :

6.4.1. Project Narrative. A general narrative discussion
cf the project shall be included in the plan package to detail the
following: ' :

6.4.1.a. Existing site conditions;:

6.4.1.b. Local geclecgy and gectechnical considerations:

6.4.1.c. Design life of the dam and its appurtenances:

6.4.1.d. Subsidence potential;

6.4.1.e. Design technigues with associated design
computations and data;
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€.4.1.f. Envirommental protection measures for thke
control of erosion and sedimentation and for the disposal of
construction wastes;

6.4.1.g. Methed of constructicn, including clearing and
grubbing, topsoil stockpiles, and surface and subsurface drainage
structures;

6.4.1.h. Phases of construction; and

6.4.1.1. Routine inspection and maintenance procedures
and schedules. :

6.4.2. Construction Segquence and Schedule. A propocsed or
recommended seqguence ¢f construction, with a schedule listing the
anticipated number of werking days necessary to accomplish each
item in the secuence, shall be included in the plan package to
cover the following general categcecries:

6€.4.2.a. Sediment control measures:

6.4.2.b. Clearing and grubbing:

6.4.2.c. Road or utility relocations:

6.4.2.4d. Development of borrow areas:

6.4.2.e. Placement of coffer dams or diversions:
6.4.2.f. Excavation of foundation areas:;

6.4.2.9. Excavation of spillways;

6.4.2.h. Placement of emnkankment or structural
materials;

6.4.2.1i. Placement of spillways and appurtenances to
spillways;

6.4.2.3. Seeding and mulching of the project area:
6.4.2.k. CGeneral cleanup of the project area; and
6.4.2.1. Other information as requested by the directcr.

6.4.3., Project Specifications. Specifications shall be
included in the plan package to detail the folleowing:

6.4.3.a. Clearing and grubbing:;
6.4.3.b. Soil stockpiles:

6.4.3.c. Subkdrain ceonstruction:
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6.4.3.d. Slopes;

6.4.3.e. Grades;

6.4.3.Ff., Surface drainage structures:

6.4.3.9. Spreading and compaction regquirements,
including 1lift thicknesses, moisture content, and degree of
compaction;

6.4.3.h. Material and gradation reguirements for sub-
surface drainage structures;

6.4.3.1., DPipes;

6.4.3,j. Concrete, including testing and curing;

6.4.3.k. Anti-~seep mechanisns;

6.4.3.1. Cutoff trenches;

6.4.3.m, Channel and slope protectiocon (e.g., riprap):

6.4.32.m. Precject guality contrel and testing;

6.4.3.0. Blasting;

6.4.3.p. Construction erosicn and sediment control;

6.4.3.¢g. Constructicn waste disposal;

6.4.3.r. Dust abatement;

6.4.3.8. Revegetation:;

6.4.3.t. Installation and reading of monitoring devices:;

6.4.3.u, Inspection and maintenance; and

6.4.3.v. Other information as regquested by the director.

6.4.4. Maps and Drawings.
6.4.4.a. Maps shall be included in the plan package

showing the project area in relation to primary highways, county
seats, and major drainages. County highway maps may be used for
this purpose.

6.4,4.b. A map showing the limits of the watershed with
respect to the project area shall be included in the plan package.
The mninimum map scale meeting this reguirement is a 7-1/2 minute
United States Geolcogical Survey topographic map with the project
area plotted on it. ) o
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6.4.4.c. A plan view of the project area that shows all
disturbed and reservoir areas shall be included 3in the plan
package showing detailed contour intervals (i.e., a five-fcoot

maximum interval). The location of springs, seeps, underground
mines, mine drainage, mine openings, the subdrain system, project
stationing, cross—sections, borings and test pits,

instrumentation, reference points, channels, waste disposal areas,
and other pertinent data shall be i1included in +the plan view.
Additional detailed plan views of the dam or its spillways and
appurtenances may be required by the director.

6.4.4.4. Transverse and longitudinal cross-sections and
profiles of the dam shall ke included in the plan package showing
original ground, subdrain locations, elevations, benches,
spillways, and other pertinent features of the project area. A
cross—-section shall be provided for stability computations showing
the dam at critical areas, with subksurface data plotted in
accerdance with the provisions of Section 7.4.2.a.C.(d) of these
regulations.

6.4.4.,e, Cross-sections and profiles of major drainage
facilities sghall be included in the plan package. A2Additional
cross—-sections shall be taken in all critical areas such as curves
and weak areas.

€.4.4.f. Construction drawings shall be included in the
plan package showing subdrains, spillways, anti-seep mechanisms,
and other pertinent structures.

6.4.5. Environmental Inventory. An environmental inventory
must be conducted by each applicant for a certificate of approval
to provide information which will enable the director to determine
potential damage to biological and cultural rescurces within the
project area resulting from the issuance of the certificate of
approval. The director may withheld the issuance of a certificate
of approval until appropriate biological and cultural resource
agencies approve the proposed project.

6.4.5.a. Biological resources to be inventoried include:
6.4.5.a.A. Rare and endangered species:;

6.4.5.a.B. Wildlife habitat, including the habitat of
rare and endandgered species;

6.4.5.a.C.,. Wetlands;

6.4.5.a.D. Caves as habitat, nesting, or breeding
places; and

6.4.5.a.8. Snake dens.

6.4.5.b., Cultural resources to be inventoried include:
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6.4.5.b.A. Historical and archaeclocgical sites;

6.4.5.b.B. Areas of unique scientific, ecological, or
geological importance; and -

6.4.5.b.C., Cenmeteries.

6.4.5.¢. The minimum acceptable environmental inventery
shall include formal incuiries to the West Virginia Department of
Natural Resources’s bioclogical data base and the West Virginia
Department of Culture and History’s cultural data base and the
mapping of obvicus and known bioclogical and cultural features on
the location and plan view maps regquired under Section 6.4.4.c of
these regulations. If biolegical cr cultural resources are not
present, that fact must be stated in the inventory section of the
application as well as a descripticon of the procedures followed to
arrive at such a conclusion.

§47=32-7. Design Requirenments.
7.1. Hydrologic Considerations.
7.1.1. General Hydrologic Requirements.
7.1.1.a. Hydrelogic Investigation.

7.1.2.a.A. A survey shall be conducted to evaluate
soll types, land use, 1land slope, watershed area, runoff curve
number, and any other factors needed to estaklish watershed
characteristics. A summary of all hydrologilc and hvdraulic data
compiled in the initial site investigation and used in the
analysis shall be included in table or figure form in the plan
package. : ’ -

7.1.1.a.B. A stream flow analysis shall ke conducted
to evaluate stream flow gquantity and quality as it affects the dam
and its appurtenances.

7.1.1.b. Design Storm Requirements. All dams shall be
designed to meet the following minimum hydrologic criteria based
upon hazard classification:

7.1.1.b.A. Class A Dans. Class A dams shall be
desighned for .a minimum of P100+0.12(PMP-P100) inches of rainfall
in six (6) hours. :

7.1.1.k.B., Class B Dams. Ciass B dams shall be
designed for a minimum of Pl0O0+0.40(PMP-P100) inches of rainfall
in six (8) hours.

7.1i.1.b.C. Class C Danms. Class C dams shall be

designed for the probable maximum precipitation of six (6) hours
in duration.

15




7.1.1.c. Antecedent Moisture Conditions. Where
applicable to the development of a hydrograph, Antecedent Moisture
Condition II (AMC II) may be used unless a different condition
class is required by the director.

7.1.1.d4. Flood Reoutings. An analysis shall be performed
for the reservoir and spillways which includes inflow hydrographs,
stage storage curves, stage discharge curves, and routings. The
spillways must be able to safely discharge that portion of the
design storm that is not stored in the reservoir. If a computer
analysis is used, the Input data and output results must be
clearly labeled and identified. Trial calculations or
intermediate results not relevant to the final results may be
omitted from the plan package.

7.1.2. Specific Hydrolcgic Reguirements.
7.1.2.a. Embankment Dams.
7.l.2.a.A. Storage and Discharge.

7.1.2.a.a.(a) Class A dams must be designed with
either an open channel spillway only or a combination of principal
and emergency spillways. A Class A dam shall be capable of
passing that portien of the design storm that cannot be safely
stored 1in the impoundment. The design of a Class A dam must
assure that ninety percent (90%) o©of the stored veolume of the
design storm will ke discharged within ten (10) days after the
storm event.

7.1.2.a.A.(b) Class B dams must be designed with
either an open channel spillway only or a combination of principal

and emergency spillways. A Class B dam =hall be capable of
passing that portion of the design storm that cannot be safely
stored 1in the impoundment. The design of a Class B dam must

assure that ninety percent (50%) of the stored wvolume of the
design storm will be discharged within ten (10) days after the
storm event. )

7.1.2.a.A.(c) Class C dams designed with either an
open channel spillway only or with an emergency spillway and a
principal spillway together must be capable of discharging that
portion of the probable maximum precipitation that cannot bke
safely stored in the impoundment. Class C dams designed with a
decant or principal spillway only must be capabkle of storing one
PMP rainfall event of six (6) hours in duration. The design of a
Class C dam must assure that ninety percent (90%) of the stored
volume of the design storm will be discharged within ten (10) days
after the storm event.

7.1.2.a.B, Surface Drainage Contreol. Surface

d?ainage contrel devices (e.g., vegetated slopes, benches, groin
ditches, and collection channels) shall be provided as necessary
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to protect the dam and its appurtenances from the effects of
erosion. Riprap or other erosion protection measures shall be
included where excessive velocity is anticipated or experienced.
all surface drainage control devices must bke designed to exit
safely beyond the downstream toe of an embankment in a natural
drainway capable of carrying the design flow without excessive
erosion. The 50-vear, é-hour rainfall event shall bhe used as the
design storm for surface drainage systems.

7.1.2.a.C. Spillway Frequency of Operation. Vegetated
earth and unlined earth emergency spillways shall not coperate more
frequently than the following recurrence schedule:

7.1.2.a.C.(a) Class A Dams. Cnce in twenty-five
{(25) years.

7.2.2.a.C.(b) Class B Dams. Once in fifty (50)
years. : :

7.1.2.a.C.(g¢) Class C Dame. Once in ocne hundred

(100) years.

7.1.2.a.D. Overtopping Embankments. Dams designed to
overtop in accordance with the provisions of Section 7.4.2.a.D of
these regulations shall not cverteop mere freguently than once in
cne hundred (100) years, regardless of hazard classification.

7.1.2.b. Gravity Dams. Gravity dams may be designed in
the same manner as the corresponding hazard classes of embankment
type dams in Secticon 7.1.2.a.A of these regulations except that
designed overtopping of the dam may be substituted for the
emergency spillway requirenments.

7.1.2.c. Waste Disposal Dams.

7.1.2.c.A, Storage and Discharge. The following
storage and discharge systems may be used in design of waste
disposal dams: | ' '

7.1.2.¢.A.(a} Open Channel Only or Emergency
Spillway with Principal Spillway. A dam designed with either an
open channel spillway only or with an emergency spillway and a
principal spillway together shall be capable of discharging that
portion of the dJdesign storm that cannot be safely stored in the
impoundment. This type of design must assure that ninety percent
(90%) of the stored vclume of the design storm will be discharged
within ten (10) days after the stecrm event. Slurry impoundments
shall be provided with a means of removing water to maintain +the
lowest practical water level.

7.1.2.c.A.(b) Principal Spillway or Decant Only.

A dam designed with a decant or principal spillway only shall be
capable of storing the volume equivalent to a minimum of one (1)
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design storm. This type of design must assure that ninety percent
(90%) of the stored volume cf the design storm will be discharged
within ten (10) days after the storm event. Slurry impoundments
shall be provided with a means of removing water to maintain the
lowest practical water level.

7.1.2.c.A.(c) No outlet Works, 4 dam designed
without discharge structures shall be capable of storing the
volume egual to a minimum of two (2) design storms. Water shalil

be removed from the impoundment to its lowest practical level by
pumping or other means if storm water reduces the storage capacity
to one (1) design storm or lass.

7.2. Hydraulic Considerations.
7.2.1. General Hydraulic¢ Reguirements.

7.2.1.a. Hydraulic Analysis. Using standard engineering
practices, a hydraulic analysis shall be performed for the
spillways and surface drainage systen. Typical cross-section
design technigues may be used where constant slopes are
encountered. All hydraulic structures shall be designed to safely
control the velocity of water in order to prevent excessive
erosion. Accepted engineering practices shall be used to design
riprap, nen-flexible channel linings, bedding, and energy
dissipators.

7.2.2. B8pecific Hydraulic Requirements.

7.2.2.a. Open Channels. Cpen channels, including open
channel spillways, shall be analyzed for flow depth, wvelocity,
nenuniform flew conditions, superelevation, and hydraulic jumps.

7.2.2.a.A. 8Stage Discharge. Where an open channel is
used as a spillway, a stage discharge rating shall be developed
using standard engineering practices for the tyvpe and shape of the
spillway. In developing the rating, increase in upstream water
depth due to change in velocity head must be considered.

7.2.2.a.B. Water Surface Profiles. Where channel
slopes or cross-sections vary and nonuniform flow conditions
result, a water surface profile may be necessary in order tc
analyze the channel flow depths and the location of hydraulic
jumps.

7.2.2.a.C, Hydraulic Jumps. Where hydraulic Jumps
will occur, channel sidewall height shall be sufficient to contain
the Jump. The channel lining shall be designed o withstand the
hydraulic jump without damage.

7.2.2.a.D. Critical Flows. Channels shall be

designed so that water will nect flow at critical depth for
extended distances. In channels of varying slope or cross-section
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where nonuniform flow occurs, the transiticn through critical flow
shall be as rapid as possible.

7.2.2.a.E. Supereslevatiocn. Channel walls shall be
designed +to contain superelevated flows in curves. Where curves
occur in spillway channels, the director may approve

superelevation wall height based upon one~half of the design flow,
but not less than the P100 design flow, provided the excess
overflow will impinge ¢n natural ground and will not endanger the
dam, human life, or property.

7.2.2.b. Closed Condult sSystems. Closed conduit systems
including principal spillways, risers, and pipes shall be analyzed
to determine the controlling limits of weir, orifice, and pipe
flows.

7.2.2.b.A. Risers and Drep Inlets, Risers shall be
protected with a designed trash rack and anti-vortex device. The
drop inlet should be sized to provide a rapid <transition from
partial to full pipe flow conditions.

7.2.2.b.B. Stage Discharge. When a closed conduit
system is used as a principal system, a stage discharge rating
shall be developed using standard engineering practices for weir,
orifice, and pipe flow calculations.

7.2.2.0.C. Slug Flow. condult systems shall be
designed to avoid formation of alternating partial and full pipe
flow conditions through proper selection of pipe slope and
headwater or tailwater conditions.

7.3. Geotechnical Considerations.

7.3.1. Geotechnical Investigation. A gectechnical investi-
gation shall be performed. The quantity, location, and depth of
borings, test pits, or trenches must be adequate for the
evaluation of the bearing capacity and subsurface conditions for
the proposed structure and may vary based upon the height,
impoundment volume, and hazard classification of the dam. Factors
to be considered include depth of soil, characteristics of
bedrock, and determination of groundwater location. Results of
in-situ testing and soil sampling shall be reperted in the plan
package. Soil profiles shall be utilized for critical foundation
locations of _ the structure, spillways, and other pertinent
locations which affect the safety of the structure. A geological
study shall also be conducted to evaluate stratigraphy,
landslides, bedrock discontinuities such as soft seams, Jjoints,
Jjoint systems, bedding planes, and fault zones which may adversely
affect the structure’s performance. Past and future mining
including thickness of coal seams, depth and type of rock above
the coal seam, and previocus or expected subsidence problems shall
be considered where subsidence may affect the safety of the
structure.
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7.3.1.a. Project Area Survey. A project area survey
shall be conducted to estaklish baselines and elevations of the
dam embankments, reservolir and borrow areas, and appurtenant
structures. The survey shall locate all test pits, borings, gas
wells, oil wells, water wells, mine openings, landslides, and
areas of natural seepage.

7.3.1.b. Borrow Areas. Borrow areas shall be evaluated
for apprcpriate construction materials and reguired velume.
Borrow areas and excavation materials shall be tested teo determine
the suitability of material for use in embankments or drains.

7.3.2. Laboratory Testing. Laborateory tests shall be
conducted on a sufficient number of samples of foundation and
embankment materials to provide an accurate representation of soil
conditions. Tests shall include, but not be limited to, a
complete soil classification including grain size, sieve,
hydrometer analysis, Atterberg limits, density, water content,
compaction tests, shear strength, consolidation, and permeability
where applicable. Compaction and proctox curves shall be
developed for all fill materials as appropriate.

7.3.3. Geotechnical Evaluaticn. A summary of all
geotechnical .data determined in the initial site geotechnical
investigation and used in the analysis shall be included in table
or figure form in the plan package.

7.3.3.a. Seepage Analysis. An analysis of seepage and
its detrimental effects on structural integrity shall be made. The
analysis shall include consideration of potential piping in the
enbankment, foundations, and abutments. Seepage control measures
shall be specified as necessary in order te enhance the stability
of the embankment and adjacent area. Drainage systems shall be
designed and constructed using a material approved by the director
and shall be protected by a properly designed filter zone using
standard geotechnical engineering design practices. The design
shall specify methods for sealing or controlling seepage
encountered in foundation zones during construction.

7.3.3.a.A. TFoundation Treatment. If analysis
indicates a highly fractured foundation, the engineer shall
specify necessary treatment of the foundation zone inecluding, but
not limited to, foundation grout curtains, dental concrete
treatment of fractures or overhangs, and detailed methods of
foundation =zone c¢leaning. Material used in grouts shall be
specified in accerdance with the provisions of Secticn 7.4.1.a.B
cf these regulations.

7.3.3.b. Foundation Stability. The foundation must be
designed to have adequate bearing capacity to support the
embankment and any appurtenant works. Potential subsidence and

settlement and +their consequences shall be considered using
standard engineering practices. Special attention shall ke given
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te differential settlement which would lead to cracking of the
dam. Spillway pipes on compressible foundations shall be
protected from damage due to settlement.

7.3.3.¢. Landslides. The potential for landslides, as
determined in the initial project area investigation, shall be
evaluated by the engineer. If landslides noted in the project
area could cause instability of the dam or appurtenant structures,
blockage of spillways and other critical drainage structures, or
overtopping of the dam by displacement of water in the reservoir
area, such conditions shall be corrected to a minimum static
safety factor of 1.5. : )

7.4. Structural Considerations.
7.4.1. General Structural Regquirements. All structures

shall be designed to perform as intended for the design life of
the dam with proper maintenance or replacement.

7.4.1.a. Structural Materials. Materials selected for
use in the dam shall be of adegquate guality and durability for the
intended purpose of the structure. All structures shall be

designed to have sufficient strength plus an adegquate safety
factor against failure during maximum anticipated loading
conditions.

7.4.1l.a.A. Earth Materials. Earth materials selected
for use in dam construction shall be free from roocts, brush,
organic materials, construction waste, and other debris. Where
rock or rock fill is specified, the rock shall be durakle and not -
subject to slaking or breakdown. Size gradations of the earth
raterials shall be specified teo perform as planned. Compaction
requirements for earth materials shall be specified in the plan
package.

7.4.1.a.B. Concrete Design. Concrete shall ke
designed in accordance with standard engineering practices.
Concrete design specificatiocns shall include materials,

proportioning, form-work, reinforcement, Jjeints and embedded
items, production, placing, repair of surface defects, finishing,
curing and protecticn, testing, evaluation and acceptance, and
allowable tolerances for acceptance.

7.4.1.2.B. (a) Concrete Specifications. The
engineer shall specify the nature of concrete to be used with
sufficient detaill for on-site quality control. The concrete may
be specified by specific mix, aggregate, water content, additives,
compressive strength, slump, and air entrainment or by reference
to specific standards of concrete quality. If published standard
specifications are referenced, a copy of the standard or pertinent
sections of the standard shall be inciuded in the rlan package.
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7.4.1.a.B. (b) Concrete Placement. The engineer
shall specify methods and limits of placement of the concrete
including fouridation preparation, maximum 1ift height, maximum
time allowed between mixing and placement, methods of working into
forms and corners, methods of consolidation and use of vibrating
devices, and allowable ambient air temperatures and concrete
temperatures.

7.4.1.a.B. (¢) Concrete Curing. The engineer shall
specify the metheod of curing the concrete including moist curing
or membrane curing, wetting, types of covering, acceptable curing
temperature range of the concrete, any anticipated c¢old weather
curing specificaticns or methods such as protection from freezing
and insulation metheds, hot weather placement methods and
limitations, and curing time.

7.4.1.a.B.(d) Cecncrete Finishing. The engineer
shall specify the type of finishing toc be applied to the concrete
and the acceptable temperature range.

7.4.2. 'Specific structural Reguirements.
7.4.2.a. Embankment Dams.

7.4.2.a.A., Selection of Materials. Material selected
for construction of embankments shall be select earth material
that 1s free from roots, brush, organic matter, construction
waste, and other debris. The material must not be subject to
breakdown or chemical reaction. The material must be thoroughly
tested for density, shear strength, liquid and plastic limits, and
optimum moisture content. The source of the material and
available quantities shall be identified and adeguate sampling
performed 1in order to attain consistent quality and soil
characteristics.

7.4.2.a.B. Zoned Embankments.

‘ 7.4.2.a.B.(a) Pilter Drains. Filter drains shall
be used in embankment zcnes where necessary to intercept seepage,
reduce phreatic level, and reduce potential for internal erocsion.
Drain outlets shall be wvisible, not submerged under normal
conditions, uncbstructed, and protected with an animal quard where
conduits are utilized.

7.4.2.a.B.(a) (A) Gradations. The gradations of
the filter material shall be sized to prevent or resist the
nigration of embankment material into the voids of the filter.
The filter shall be permeable relative to the surrounding
embankment material. -

7.4.2.a.B. (a) (B) Size, The filter drain shall
be capable of passing the maximum anticipategd seepage flows
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without excessive pore pressure. The combination of filter
permeability and area shall be considered in sizing the drain.

7.4.2.a.8B.(a) (C) Durability. The material used
in the filter shall be hard, durable material that is not subject
to slaking, breakdown, or chemical reacticn.

7.4.2.a.B.(a) (D) Cocnduits. Perforated pipes
may be used in the filter drain to increase capacity.
Perforaticns shall be compatible with the filter gradations so
that filter material will not enter the pipe. The pipe shall be
capable of supporting the £ill lcad and shall ke of a material
which will last for the design life of the structure. Corrugated
metal pipe shall not ke used in critical areas of the embankment
or in any areas where the pipe is not reasonably accessible for
replacement.

7.4.2.a.B.{(a) (E) Filter CcCloth. Filter cloth

shall net be used in critical areas of the embankment or in any
areas where the <cloth is not reasconably accessible for
replacement. '
7.4.2.a.B.(b) Diaphragm Cutoff .Walls. When

concrete cutcff walls are used as an impermeable barrier, the
concrete wall shall be placed upon an adeguate foundation and be
constructed of reinforced concrete. Where pipes pass through the
concrete wall, adeguate support for the pipe shall be provided to
prevent differential settlement and pipe shearing.

7.4.2.a.C. Embankment Stability.

7.4.2.a.C.{a) Embankment Safety Factors. Slopre
stability shall be analyzed to show that the embankment design
achieves the following factors of safety under the conditions
listed: .

7.4.2.a.C.(a)(a) A safety factor of 1.5 for the
embankment loading conditicns specified in Section 7.4.2.a.C. (¢}
cf these requlations;

7.4.2.a.C.(a} (B} An end of ceonstruction safety
factor of 1.3:

7.4.2.2a.C.(a)(C) A rapid drawdewn safety factor
of 1.2; and - :

7.4.2.a.C.(a) (D) A seilsmic safety factor cof
1.2. - ] o ' ' :

7.4.2.a.C.(b) Appurtenance Structural Stability.
Embankments constructed as part of an appurtenant structure where
failure will lead to a dangerous condition in the dam shall
achieve a static safety factor of 1.5.
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7.4.2.a.C. (¢} Embankment Loading Cenditions.
Loading conditions shall assume a long-term steady-state condition
with the phreatic surface originating at the elevation of the
emergency spillway crest for embankment dams with emergency
spillways or at a maximum design pool elevation for embankment
dams without spillways.

7.4.2.a.C.(d) Stability Analyses. All slope
stakility analyses shall be performed using standard engineering
practices. Exceptions te this reguirement will ke allowed by the
director only where there is sufficient evidence to indicate that
slope fallures will not occur. .

7.4.2.a2.C.(d)(4) Critical cross-sections of the
dam using equal X and Y axes scales shall be provided in the plan
package. The cross-sections shall show the embankment limits,
foundation zones, soil zones, phreatic 1line, assumed reservoir
elevation, stability arcs or failure planes through the dam, and
resulting safety factors for each critical arc c¢or failure plane
shown.

7.4.2.a.C.{(d)(B) A listing of _soil zone unit
weights, angles of internal friction, and cohesion values for each
scil shown ¢n the cross-section shall be provided in the plan
package. If an alternative analysis is utilized, assumed soil
values of the analysis shall be shown.

7.4.2.a.D. Overtopping Embankments.

7.4.2.a.D.(a) Rock-Covered Embankments. Rock-
covered embankments shall be designed so that the rocks selected
will be sized to withstand the maximum depth and velocity of the
overtopping flow and be individually placed to maximize the
interlecking effect. A minimum of two (2) lavers of boulders is
required. Boulders shall ccver the crest, downstream face, and
necessary areas of the upstream face of the dam and extend beyond
the dam abutments to the extent necessary to contain the
overtopping flow depth. Graded smaller rock shall fill the voids
where the boulders contact the embankment to prevent erosion due
to flow through the voids. The rock cover may be covered with
soll and vegetated. c

7.4.2.a.D.(b) Recller-Compacted Concrete Embank-
ments. Reller-compacted concrete lift thickness and width shall
be =sized to withstand the maximum anticipated loading and uplift
forces. Filter drains and weep holes shall be provided to relieve
hydrostatic pressure behind roller-compacted concrete facings.
The recller-compacted concrete may be covered with seoil and
vegetated.

7.4.2.b. Gravity Dams.
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7.4.2.b.A. Stakility ILoading Conditions. Loa@ing
conditions for +the stability analysis shall assume maximum
overflow head from the design storm.

7.4.2.b.B. Gravity Dam Stability.

7.4.2.b.B. (a} oOverturning. The reaction of all
forces must act within the middle one-third of the base. This
requirement may be modified by the director if detailed
computations prove that overturning will not occur.

7.4.2.b.B. (b} Sliding. The dam shall have a
factor of safety against sliding of at least 3.0 for normal
loading ceonditions and 1.5 for maximum loading conditions.

7.4.2.b.B.(c) Bearing. The factor of safety
against bearing failure shall be at least 1.5 for maximum stress
at the downstream tce.

7.4.2.c. Waste Disposal Dams. The potential for lique-
faction must be considered and the design shall include safeguards
against the development of this condition.

7.4.2.d. Spillways. All spillways shall be designed %o
discharge an adeguate distance beyond the downstream toe of the
dam in a natural drainway to prevent ercsicn of the downstreanm toe
or other detrimental effects to the dam structure.

7.4.2.d.A. Conduit Spillways. Inlets shall be
protected by a designed trash rack and riser type spillways shall
be designed to prevent detrimental vortexing. Risers shall have
adequate weight to be non-bucyant and shall be of sufficient
strength to withstand maximum dynamic water and ice forces.
Foundations for risers shall be designed to support the riser
without serious movement or deformation.

7.4.2.d,A.(a) Conduits. Pipe conduits shall be
placed on a designed foundation and bedding of sufficient strength
to minimize settlement and other detrimental effects to the
conduit. Anti-seep or anti-piping mechanisms shall be provided
for all conduits passing through the dam, foundation, or abutments
to control seepage along the pipe. Design allowances shall be
made to compensate for differential settlement, elongation, and
movement of the pipe conduit if the cradle is placed on a yielding
foundation. Plpe conduits shall bke of sufficient strength to
support the maximum external loads and the maximum internal
hydraulic pressure without leaking, and shall resist uplift
bressures. The pipe conduit shall ke constructed of material
which will mnot deteriorate during the design 1life of the
structure. Corrugated metal pipes, whether coated or uncocated,
shall not be used in Class B or Class ¢ danms.
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7.4.2.d.A.(b) Outlets. Pipe conduits shall be
designed to ocutlet 3in a natural drainway or a designed channel
leading to a natural drainway. An energy dissipator shall Dbe

provided to eliminate ercosion at the pipe outlet and ke designed
for maximum pipe flow. If pipe blockage by animals may occur, the
pipe outlet shall be protected by an animal guard.

7.4.2.4.A.(c) Gated Drain Pipe Required. 211 new
freshwater dams shall have a gated drainpipe for draining the
impoundment. The gate shall bke located in the reservoir or
upstream of the cutoff wall or impermeable zone. If the gate 1is
located within the embankment or structure, a service well shall
be provided. The elevation of the gate system shall be such that
the reservoir will be drained completely to original stream level.
The drain system shall be designed to drain ninety percent (20%)
of the volume of stored water at normal pool in ten (10) days
including normal base flow and have a minimum capacity of three
(3} times the normal base flew for the watershed with a headwater-
to-diameter (HW/D) ratio of 1.5, unless otherwise approved by the
director. The drain conduit shall meet the requirements for
conduits set forth in Section 7.4.2.4.4.(a) of these regulations.
A designed trash rack shall be provided at the inlet ¢f the drain.
The controls to operate the drain gate shall be accessible without
the use of specialized equipment or of divers. The drawdown rate
for reservoir storage volumes in excess of two thousand (2000)
acre-feet may be established by the director.

7.4.2.4.B. Open Spillways. Unless specifically
excluded, spillways of this type include the variocus designs of
open type spillways including open channel, side channel, chute,
labyrinth, and ogese.

7.4.2.d.B.(a) Earth Spillways. Spillways that are
constructed of or in earth material shall be designed to pass the
maximum design flow without excessive erosion. Earth spillways
shall not be constructed over dam embankment f£ill material.

7.4.2.d.B.(a)(A) Flexible Linings. Vegetation,
rock riprap, soil reinforcement, or other flexible linings may be
used to increase flow quantities and velocities in earth spillways
within design limits.

7.4.2,d.B.(b) Concrete Spillwavs.

) 7.4.2.4.B. (b) (A) Concrete. The engineer shall
specify the grade and strength of concrete to be used in the
spillway constructicn. The concrete structure shall be of

sufficient strength to withstand the maximum design applied load.
7.4.2.4.B. (b} (B) Feoundation. Concrete sghall be

placed on a prepared foundation and bedding capable of sustaining
the applied loads without excessive deformation.
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7.4.2.4.B.(b)(C) Drains. Designed filter
drains and water pressure relief devices shall be provided under
concrete slabs and walls to collect and safely ceonvey water from
seepage or leakage of construction joints and to relieve uplift
pressure from seepage conditiens.

7.4.2.4.B.(b) (D) Joints. Construction joints
shall be made watertight by use of a sealant material. Sliding
Joints shall be supported by slabs tc maintain alignment.

7.4.2.4.B.(b)(E) Cutoff Barriers. Cutoff
barriers keyed into the foundation shall be provided to prevent or
reduce seepage flows under the spillway.

7.4.2.d4.B. (k) (F) Energy Dissipators. An energy
dissipator shall be provided to reduce the hydraulic energy at the
end of the spillway. The dissipator shall be designed to function
properly for flows of at least one-half of the design spillway
flow. Flows in excess of the design capacity of the energy
dissipator shall not endanger the dam or its appurtenances and may
result only in erosion.

7.4.2.d.B.(¢) Nonstandard Spillway Design. The
director may reject any spillway design if such design is of a
nonstandard or untested nature and it 1s neot possikle to
analytically predict the performance of the spillway or the
detrimerntal effects of cross-waves, eddies, vortexes, super-
elevation, cor hydraulic jumps within the spillway system.

7.4.2.e., Water Supply Pipes. Water supply ripes
through a dam shall be constructed of a long-life, high-strength
material. Welded joints or mechanical jeoints with sealing rings,
¢r an alternative sealing method approved by the director, shall

be utilized. Pipes shall be properly bedded to reduce
differential settling or elongation. aAnti-seep mechanisms or
filter drains shall be provided to prevent piping along the
exterior of the pipe. If the pipe 1is encleosed in or passes

through concrete, the relative coefficients of expansion shall be
considered. Anti-corrosive measures shall be employed if soil
tests indicate corrosion may be a problem. An upstream shutoff
valve shall be installed on all new dams or when upgrading
existing dams where reservoirs are to be drained as part of the

upgrading. The section of the pipe through the dam shall be
capable of withstanding a minimum pressure of twice the maximum
reservoir head. The pipe shall be pressure-tested for leaks at

maximum reservoir head pressure pricr to the final covering of the
pipe installation.

7.5. Miscellaneous Considerations.

7.5.1. Erosion and Sediment Control. Erocsion and sediment
control measures sufficient to comply with the provisions of
Section 8.1.13 of these regulations shall be included in the
project design.
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7.5.2. " Waste Disposal Areas. The engineer shall delineate
locaticns in the preocject area which are to be used as waste
disposal areas.

7.5.3. Instrumentation. The engineer shall recommend
instrumentation as necessary to moniter and measure performance of
new dams or mnodifications to existing dams. The engineer shall
specify the types and purpose of the recommended instrumentation.

7.5.3.a. Plezometers or Observation Wells. Piezometers
or observation wells may be regquired by the director embankment
type dams to monitor phreatic level and water pressures in
critical areas of the embankment and, 1f necessary, the foundation
or abutments. All piezometer or well heads shall be anchored in
concrete and protected from vandalism with a locking metal
cylinder surrcunding the piezometer or well pipe.

7.5.3.b. Survey Monuments. Survey monuments nay be
required by the director on embankment and gravity dams to monitor
displacement, settlement, rotation, and deformation. Survey

monuments on earth dams shall be sufficiently embedded into the
structure to prevent lecalized mnovement of the monument.
Protective casings shall be installed if necessary to prevent
damage or forced movement of the survey point.

7.5.4. Staged Construction. Dams designed in stages of
construction shall be capable of storing or passing the design
storm specified in S8ectiens 7.1.1.k and 7.l.2.a.A of these
regulaticns during all stages of construction except during the
initial start-up period, unless otherwise approved by the

director. During the initial start-up periocd, the dam shall be
capable of storing or passing the P100 rainfall event as soon as
possibla. Construction shall increase storm capacity, reaching

the full design storm capacity within tweo (2) yvears.
§47=-32-8. Construction or Medificatien of a Dan.
8.1. Construction Requirements.

8.1.1. Notification of the Commencement of Construction.
Prior +to +the commencement of construction activities in the
project area, the person who has been issued a certificate of
approval, or his representative, shall notify the director of the
following:

8.1.1.a. The intent of the contractor to start
construction in the proiject area and the date of such stari-up.

8.1.1.b. The name, address, and telephone number of the
principal contact person at the project area who is responsible
for communicating with the staff of Department’s Dam Control
Office and for receiving inspections reports and legal
notifications. - - '
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8.1.2. <Cocnformance with Plans. 211 work undertaken in the
construction or modification of a dam shall be in strict
conformance with <the plans and specifications contained in the
plan package submitted under Section 5.1 of these regulations and
approved by the director. Any changes to the approved plans and
specifications shall ke submitted to and approved by the director
prior te implementatiocn.

8.1.3. On-Site Docunments. A copy of the certificate of
approval, the approved plans and specifications, all outstanding
notices or orders to comply that have been issued by the director,
and the monitoring and emergency warning plans prepared in
accordance with the provisions of Sections 15.6 and 15.7 of these
regulations shall be available at the project area office for
reference by construction personnel and the director.

8.1.4. Adverse Weather Conditions. Construction work shall
be suspended on all or part of the project when adverse weather
conditions (e.g., prolonged precipitation, extreme temperatures)
jeopardize the performance of work in conformance with the
approved plan package.

8.1.5. Clearing and Grubbing. Clearing and grubbing shall
be performed in the foundation, borrow, and soil stockpile areas.
Clearing is required in the maximum permanent pool area unless
otherwise approved by the director.

8.1.6. Foundation Preparation. Foundation preparation
shall include installation of keyways and subdrains, removal of
soft areas, and similar project area preparation operations
dictated by the approved plans and specificaticns and by project
area conditions. The foundation shall be inspected by the
directer prior to placement of embankment materials. If
foundaticn problems are discovered during this inspection,
additional foundation preparation may be regquired by the director.

8.1.7. Placement of Materials.

8.1.7.a. All £ill shall be placed in accordance with the
approved plans and specificaticns.

8.1.7.b. Compaction testing shall be completed as
specified in the approved specifications; the results of such
testing shall be reported in accordance with the provisicns of
Section 8.4.1 of these regulations.

8.1.7.c. Fiiter drains shall be constructed in
accordance with the approved plans and specifications. Filter
material shall be tested for compliance with design gradations;
the results of such testing shall be reported in accordance with
the provisions of Section 8.4.1 of these regulations. Filter
materials shall be placed to prevent segregation and ceontamination
and shall be concurrently covered fo prevent contamination or
damage.
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8.1.8, Grading.

8.1.8.a. All £ill shall be graded in accordance with the
approved plans and specifications.

8.1.8.k. The working surface and outslopes of the F£fill
shall be concurrently graded through all phases of embankment
construction.

8.1.8.c. The top of the £ill shall be crowned to provide
positive drainage during construction.

8.1.8.d. Final grading shall be conducted in order to
facilitate revegetation.

8.1.9. Spillways and Appurtenances.

8.1.%.a. S8Spillways and appurtenances shall be
constructed in accordance with the approved plans and
specifications.

8.1.9.b. When downslope placement of £fill material is
used in the construction of spillways, the fill material shall be
compacted in horizontal layers to achieve the design
configuration.

8.1.9.¢c. All riprap material shall be of hard, durable
rock which is not acid-forming or toxic. Riprap shall be placed
to prevent size segregation.

8.1.9.d. When bedding is used under riprap, the rock
material shall be placed in a manner so as not to damage or
contaminate the bedding.

8.1l.%.e. When protective channel linings are specified,
the 1linings shall be installed as soon as the channel is
constructed to grade in accordance with the approved plans and
specifications.

8.1.9.f. When concrete 1is used in construction of
spillways and appurtenances, the concrete shall be placed, cured,
and finished in accordance with the provisions of Sections
7.4.1.a.8B.(b) through 7.4.1.a.B.(4) of these regulations.
Standard engineering tests shall be performed in accordance with
the provisions of Section 8.2.2.a of these regulations and
reported in accordance with the provisions of Secticn 8.4.1 of
these regulations.

8.1.9.9g. All pipes, risers, and appurtenances shall be
installed in accordance with the approved plans and
specifications. Compaction testing shall be completed to
ascertain that fill material arcund pipes, risers, and
appurtenances has been placed in accordance with the approved
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plans and specifications; the results of such testing shall be
reported in accordance with the provisions of Section 8.4.1 of
these regulations. Sufficient £ill shall be placed over pipes so
as tc prevent damage by heavy equipment.

8.1.10. Minimum Stream Flow. An adequate flow of water may
be required by the director in the stream below the dam during
construction and reserveir filling to maintain water cquality in
the stream and to suppert fish and other aquatic life. The
director may require stream flow augmentation in accordance with
the provisions of Secticon 15.3.2 of these regqulations.

8.1.11. Blasting. Blasting may c¢nly ke utilized in
accordance with and as specified in the approved plans and
specificaticns. Blasting based upon unforeseen project area

conditions not covered in the approved plan package shall not be
performed prior to approval by the engineer with the concurrence
of the director.

8.1.12. Storm Water Discharge. The sequence of construc-
ticn work shall be plarned to maximize the safe discharge of storm
water while minimizing the amount of water retained in the
impoundment. Either the principal spillway structures, including
inlets and ocutlets, shall be operable pricr +to placement of
construction material above the original valley elevation or
diversion channels approved by the director shall ke in place.

8.1.13. Ercsion and Sediment Control.

8.1.13.a. General Reguirements. Erosion and sedimenta-
tion must be controclled to prevent a degradation of land and
streams below the dam or project area, including visible deposits
of sediment, and to prevent any viclation of State water quality
standards. Erosion and sediment control measures shall, at the
minimum, cenform with current erosion and sediment control
reference manuals and apply to the entire project area.

2.2,13.b. Specific Requirements.

8.1.13.b.A. Sediment Contrcl Devices. Cleared areas,
borrow areas, disturbed areas along stream channels and waterwvays,
and fills (whether complete or in progress) must be egquipped with
diversicns, waterways, sediment basins, straw bale. dikes, or
sediment fences. Straw bale dikes or sediment fences must be
removed when no longer needed.

8.1.13.k.B. Cleaning Frequency. All sediment control
devices (e.g., diversions, waterways, sediment basins, straw bale
dikes, or sediment fences) must be inspected once each week and
after each rainfall, and accumulated sediment must be removed in
order to maintain design capacity. All sediment ponds, barriers,
and traps must be restored to design capacity after each rainfall
or other sediment-producing activity.
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8§.1.13.b.C. Temporary Mulching. Tenmporary mulching
or seeding and mulching shall be utilized con bare areas where no
construction activity is anticipated for a pericd of three (3) or
more weeks., Areas that should receive seeding or mulching
include, but are not limited to, the reservecir area, borrow areas,
soil stock piles, and steep £ill slopes where no further work is
planned pricr to final grading.

8.1.13.b.D. Water Routing. Water that is pumped or
drained from work areas (e.g., excavations, foundatiocns, and below
grade fillis) must be routed to properly-sized sediment control
devices so that any sediment contained in the water is removed
pricr to discharge of the water from the project area. Pump
discharges may not cause erosion or suspension of additiocnal
solids., No untreated water mav be pumped or drained to the
natural stream or stream diversion channel.

8§.1.13.b.E. In~Stream Treatment. In-stream treatment
shall nct be used as the primary means of sediment control from
the project area. In-stream treatment at undisturbed locations or
downstream of the designed outlet channel shall not be used unless
otherwise approved by the director. -

8.1.13.b.F. Sediment Control During Ceonstruction.
Erosion and .sediment control measures must be in place prior to
the beginning of dam construction activities. Clearing and
grubbing or sediment contrel measures not specified for the
beginning of construction must be implemented in a <+timely manner
as needed.

8.1.13.b.G. Permahent Erosion Measures. Permanent
measures (e.g., vegetation, grading, diversions, waterways, and
outlet structures) shall be included on all ccmpleted or existing
dams, where applicable, to prevent the ercsicn of embankments,
abutments, stream channels, and waterways during the 1life and
operation of the dam.

8.1.14. Disposal of Constructicn Wastes.

8.1.14.a. General Disposal Requirements. All waste
materials that result from construction activities shall be
disposed of in a manner approved by the director.

8.1.14.b. Specific Dispecsal Requirements.

8.1.14.b.A. Surplus Waste Materials. Surplus soil
and rocK materials shall be deposited in waste disposal areas
delineated in the approved plans.

8.1.14.k.B. Organic Waste Materials. Trees, brush,
root masses, and constructicn-related wocod materials may be either
buried in waste disposal areas delinéated in the approved pian
package or burned in accordance with local burning crdinances and
State air pollutien control regulations.
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8.1.14.b.C. Concrete Waste Materials. New or old
waste concrete materials may ke dispcsed of in areas approved by
the director for surplus soil and rock materials. New, unset
waste concrete shall not be depesited in a location where it will
enter watercourses, either directly cor indirectly as a result of
runoff. After it has set, the new waste concrete may be moved to
waste disposal areas delineated in the approved plans.

8.1.14.b.D. Other Waste Materials. Chemicals, petro-
leum products, plastics, garbage, sewage, and any associated
containers shall be disposed of in a manner approved by the
director. '

8.1.14.b.E. ©0ff-Site Waste Materials. No waste
materials or scil waste may be transported to the procject area for
disposal.

8.1.15. Dust Abatement. The contractor shall fulliy
suppress dust on haul and access reads and as _necessary within the
project area. Water, or an alternative dust pallative approved by
the director, shall be used for dust suppreSSLOn, the use of oil
or waste oil 1s preohibited.

8.1.16., Access Roads. A permanent access recad shall be
provided to each dam site. The road must be adequate for
emergency vehicular traffic. Single lane unpaved roads are
acceptable provided the roads are properly maintained. The access
road must be designed and located as to not be unduly affected by
stream cr spillway flows during heavy rainfall events. The road
may be secured with a locked gate provided that the key is
available to dam monitors and State and local emergency personnel
for emercency response.

8.2. Quality Control.

8.2.1. Construction Monitoring. All construction activi-
ties shall be monitored by an engineer or his designated
representative. Responsibility to assess the gquality of <the
workmanship and to ascertain compliance with the approved plans
and specifications and the provisions of W. Va. Code §20-5D-9
shall be vested in the engineer. Critical phases of construction
shall be monitored by the engineer constantly; noncritical phases
of construction shall be checked at least once per day during
active construction. 2Additional supervision or testing will be
required by the director if evidence of inadequate construction
supervision exists. —-

8.2.2. Materials Testing. Construction materials shall be
period%cally tested on-site to ascertain compliance with design
specifications in the approved plan package. Final quality

control testing shall not be the responsibility of the the
construction contractor.
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8.2.2.a. Concrete Testing. Routine tests of slump, air
entrainment, and temperature shall ke performed on each truck
delivery. Cylinder samples for compression testing shall be taken
each day or every twenty-five (25) cubic vyards of delivered
concrete, whichever is more frequent, unless otherwise required by
the director. : C

8.2.2.b. Earth Fill Testing. Earth fiil materials shall
be tested for compaction and moisture content every alternate
layer or each one thousand (1000) cubic yards, whichever is more
frequent. . Random fill shall be evaluated for compliance with
approved gradation specifications. ¢Critical £ill areas shall have
gradation tests performed to evaluate ccompliance with the approved
specifications.

8.2.2.c. Filter Materials Testing. Gradation tests
shall be performed on filter materials. Close visual observation
for signs of material segregation shall be performed. Additional
tests may be required by the director to determine durability and
soundness of the filter material.

8.3. Construction Inspections.
8.3.1. Inspections During Constructiocn.

8.3.1l.a. A visual inspection for construction progress,
unstable conditions, quality control, and conformance with the
apprcocved plans and specifications shall be held at least once each
working day (or more frequently as determined by the engineer).
The inspection shall be performed by an engineer or a person under
the direct supervision of +the engineer. The frequency of
inspection may be changed by the director depending upen specific
project area conditions.

8.3.1.b. Additional inspections shall be held after each
heavy rainfall event in order to detect problems and propose
remedial measures. These inspections shall be performed by an
engineer or a person under the direct supervisicn of the engineer.

8.3.1l.c. Instrumentation shall be monitored every seven
(7) days unless otherwise specified by the engineer. Monitoring
shall be performed by an engineer cor a person under the direct
supervision of the engineer. The frequency ¢f monitoring may be
changed by the director depending upon specific project area
conditions.

8.3.2. Final Construction Inspection. Upon the completion
of the construction or modification of a dam, a jeint inspection
shall .be conducted by the director and the engineer. The purpose
of the inspection is to verify that all work has been accomplished
in accordance with the approved plan rackage.
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8.3.3. Acceptance of Constructiocn. When the dam owner is
advised by thea director that the construction appears

satisfactory, the owneyr shall submit to the director a
certification by an engineer that all construction was in
substantial conformance with the approved plans and

specifications, including any modifications that have been
apprcved by the director. This certification shall be submitted
within ninety (20) days of the director’s advisement. As=-built
drawings, including all wvariations from the original specifica-
tions and changes in location of borrow or waste disposal areas,
shall “be submitted with the engineer’s certification. If
substantial modifications of the original specifications have been
made during the construction period, the director may require that
a corrected application form be submitted. . Upon the receipt of
the engineer’s certification with the as-built drawings (and a
corrected application form, if necessary), a letter of acceptance
will ke issued by the director.

8.3.4. Completed Dams. After acceptance of construction by
the director, the dam and its appurtenances shall be inspected
annually for a periocd of three (3) vyears by an engineer
experienced 1in such inspections. The director reserves the right
to attend any inspection and require prior notification of the
inspection by the ocwner of the dam. A report of each inspection
shall be prepared and filed with the director in accordance with
the provisions of Section 15.5.1 of these regulations.

8.4. Construction Reporting Requirements.

§.4.1. Monthly Progress Reports During Construction. A
written report containing the results of each inspection of
construction progress shall be submitted to the director every
month while the dam and its appurtenances are under construction.
The report shall include, but not be 1linited to, specifiec
instrumentation readings, test results, freeboard, crest
elevation, and specific construction or quality control problems
with documentation of implemented solutions. Upon the completion
of the construction or modification of the dam, notice shall be
given by the dam owner o the director so that a final
construction inspection can be made in accordance with the
provisicons of Secticn 8.3.2 of these regulations.

8.4.2. Post-Construction Inspection Reports. A report
shall Dbe submitted to the director by the dam owner reporting the
findings of the <final construction inspection required under
Section 8.2.2 of these regulations. Certification by an engineer
shall be submitted to the director with the inspection report to
verify that the dam and its appurtenances were constructed in
substantial conformance with the approved plans and specificatiens
and that +the dam and its appurtenances are functioning as
designed. '
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§47-32-9. Breaching of a Dan.

8.1. Applicaticn to Breach a Dam. The owner of a dam must
obtain a certificate of approval from the director prior to the
breaching of the dam. A complete application in accordance with
the provisions of Section 5.1 of these regulations must be
submitted to and approveéd Lky the director prior to the
commencement of breaching activities.

9.1.1. Plan Package Regquirements. The plan rackage
submitted in order to breach a dam shall ke in accordance with the
applicable regquirements of Section 6 of these regulations and must
alsc include the specific requirements delineated in Sections 9.2
through 9.10 o©f these regulations. Narratives, plans, or
specifications required under Section 6 of these regulations which
are c¢learly nct applicable to the proposed breaching activities
may be omitted from the submittal; however, the director reserves
the right to specify those items which must be included in the
breaching plan package.

9.2. Breach Dimensions. The kreach cpening in the dam shall
be designed so that any water resulting from design storm inflows
that is tempeorarily impounded behind the residual structure shall
be less than the height and storage recuirements of a “dam” set
forth in Section 2.6 of these regulations. The breach shall be to
original stream bottom level, except that a small impoundment of
less than one (1) acre-foct storage may be retained for seadiment
control purposes.

©.3. Breach Channel. The embankment shall ke breached with a
designed channel having the capacity to carry the peak runoff from
the design storm corresponding to the dam’s hazard classification.
The channel created by the breach shall have an erosion-preventive
lining adequate to withstand the depth and velocity o©f the peak
flows "from a Pl00 rainfall event. The channel side slopes shall
achieve a minimum stability factor of safety of 1.5.

9.4. BSafety. Reservoirs shall be completely drained before
breaching operations kegin. Breaching work should be scheduled
during dry weather using National Weather Service advice and then
proceed quickly to reduce the potentlal for impounding reservoir
water.

.5. Blasting. If blasting is to be used in the breaching of
a dam, a Dblasting plan shall be submitted to the director for
approval. The plan shall include the distance to existing

structures and the measures that will be taken to minimize air
blast and flying materials. A pre-blast survey of existing nearby
structures and water wells which may be affected by blasting may
be required by the director.

€.6. Erosion and Sediment Control. Erosicn and sediment
contrecl measures sufficient to comply with the provisions of
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Section 8.1.13 of these regulatiocns shall be implemented during
the breaching operation. The following measures shall also be
implemented:

9.6.1. Reservolr areas, and the sediment deposits therein,
shall be pretected from erosion after the impounding capability
has been eliminated by the breaching of the dam.

9.6.2. Silt depeosits and "barren areas in the reserveir
shall be stabllized and revegetated.

9.6.3. Disturbed areas, including the faces on any
remaining embankment, must be protected by vegetation or other
means approved by the director.

9.6.4. A channel in the reservoir sediment may be required
by the director in corder to reestablish a stream channel.

8.6.5. Permanent sediment basins, subject te ongoing
maintenance, may be reguired by the director if the dam owner
cannot demcnstrate the effectiveness of other structural and
vegetative measures in stabilizing the reservoir area and dam
site. -

9.7. Placement of Earthen Material. Material removed from the
dam shall be placed 1in waste disposal areas delineated in the
approved plan package. The material shall be graded and compacted
as necessary and stabilized from ercsicn by vegetatlon or other
means apprcved by the director.

2.8. Placement of Non-Earthen Material. Concrete rubble and
other rock material shall be placed in waste disposal areas
delineated in the approved plan package. The material shall be
placed _in a manner to reduce hazardous cecnditions: protruding
metal, wire, or bars are prohibited. The requirements of Section
8.1.14 of these regulations shall apply to the disposal of any
other waste materials generated by the breaching operation.

9.9. Galleries and Drains. The effect of flows through the
breach and backwater pressure on galleries and drains shall bz
evaluated. The galleries and drains shall be vented or sealed as

necessary to prevent failure of the remaining structure.

9.10. Safety cf Remaining Structure. The remaining structure
shall have sufficient strength to support the maximum hydraulic
loading without failure. The engineer shall attempt to reduce or
eliminate hazards associated with an ”attractive nuisance.”

9.11. Construction Practices. The reguirements of Section 8
of these regulations shall apply when breaching a dam unless
clearly not aPplicable to the breaching cperation: however, the
director reserves the right to specify which requirements are
applicable.
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§47-32-10. Removal of a Dam.

10.1. Application to Remove a Dam. The cwner of a dam must
obtain a certificate of approval freom the director prior to the
removal of the dam. A complete application in accordance with the
provisions of Section 5.1 of these regulaticns must be submitted
to and approved by the director pricr to the commencement of
removal activities. ]

10.1.1. Plan Package Reguirements. The plan package
submitted in order to remove a dam shall be in accordance with the
applicable regquirements of Secticn 6 of these regulations and must
also include the specific requirements delineated in Sections 10.2
through 10.8 of these regulations. Narratives, plans, or
specifications required under Section 6 of these regulations which
are clearly nct applicable to the proposed remcval activities may
be omitted from the submittal; however, the director reserves the
right to specify those items which must be included in the removal
plan package.

10.2. Remcval Reguirements. Removal of a dam shall consist of
the complete removal of the structure to the original ground
except in special cases where it may be necessary or advantageous
to leave small sections of +the structure. Unless otherwise
approved by the director, the removal of a dam shall ccnsist of
complete removal of the structure to approximate original contour.
A total of no more than ten percent (10%) of +the length of the
structure may remain at the abutment areas.

10.3. Safety. Reservoirs shall be completely drained before
removal operations begin. Removal work should be scheduled during
dry weather wusing National Weather Service advice, and then
proceed quickly to reduce the potential for impounding reservoir
water. :

10.4. Blasting., If klasting is to be used in the removal of a
dam, a blasting plan shall bke submitted to the director for
approval. The plan shall include distance to existing structures
and the measures that will be taken to minimize air blast and
flying materials. A pre~blast survey of existing nearby
structures and water wells which may be affected by blasting may
ke necessary.

10.5. Erosion and Sediment Control. Erosion and sediment
control measures sufficient +to comply with the provisions of
Section 8.1.13 of these regulations shall be implemented during
the removal operation. The following measures shall also be
implemented:

10.5.1. Reservoir areas, and the sediment deposits therein,

shall be protected from ercsicn after the impounding capability
has been eliminated by the removal of the dam.
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10.5.2. Silt deposits and barren areas in the reservoir
shall be stabilized and revegetated.

10.5.3. Disturbed areas, including the faces on any
remaining embankment, must be protected by vegetatlion or other
means approved by the director.

10.5.4. A channel in the reservoir sediment may be reguired
by the director in order to reestablish a stream channel.

2.0.5.5. Permanent sediment basins, subject to ocngeing
maintenance, may be regquired by the director if the dam owner
cannot demonstrate the effectiveness of other structural and
vegetative measures in stabilizing the reservoir area and dam
site. _

10.6. Placement of Earthen Material. Material removed from
the dam shall be placed in waste disposal areas delineated in the
approved plan package. The material shall be graded and compacted
as necessary and stabilized from erosion by vegetatlon or other
means approved by the director.

10.7. Placement of Non-Earthen Material. Concrete rubble and
other rock material shall be placed in waste disposal areas
delineated in the approved plan package. The material shall be
placed in a manner %o reduce hazardous conditions: protruding
metal, wire, or bars are prohibited. The regquirements of Section:
8.1.14 of these regulations shall apply to the disposal of any
other waste materials generated by the removal operation.

10.8. Safety of Remaining Structure. If any portion of the
structure remains, that portion shall have sufficient strength to
suppert the maximum hydraulic leoading without failure. The
engineer shall attempt to reduce or eliminate hazards asscciated
with an “attractive nuisance.?”

10.2. Construction Practices. The requirements of Section 8
of these regulations shall apply when removing a dam unless
clearly not applicable to the removal operation; however, the
director reserves the right teo specify which requirements are
applicable. -

§47=-32=11. Abandonment of a Dam.

11.1. Application to Abandon a Dan. The owner of a dam must
cbtain a certificate of approval from the director prior to the
abandonment of the dam. A complete application in accordance with
the provisions of Section 5.1 of these regulations must be
submitted to and approved by the director prior to the
commencement of abandonment activities.

11.2. Reservoir Elimination. The reservolr area shall be
completely filled to the crest elevation of the dam with approved
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material to eliminate the impoundment of water. The maximum
impounding capacity upon completion of final grading shall not
exceed one (1) acre-foot of impounding capacity. The final top

elevation of the reservoir £ill shall be higher than, and sloped
into, the diversion system required under Section 11.4 of these
regulations. T

11.3. ZEmbankment Stability. The remaining embankment shall be
shown to achieve a minimum factor of safety in accordance with the
provisions of Section 7.4.2.a.C of these regulations.

11.4. Diversicn System. A diversion system designed for a
P100 rainfall event shall be provided to capture the stream at the
upstream end of the reservoir and convey stream water and
embankment runcff water around the site. The diversion system
shall outlet safely beyond the downstream toe cof the embankment in
a natural drainway capable of carrying the design storm without
excessive erosion. The director may require the installation of
an energy dissipator in accordance with the provisions of Section
7.4.2.4.B. (b) (F) of these regulations.

11.5. Sealing Conduits. All conduits through the embankment,
with the exception of underdrain conduits, shall be sealed with
concrete at the upstream end prior to elimination of the
reservoir. The director may regquire pressure testing of conduits
to determine seal adeguacy.

11.6. Erosion and Sediment Control. Erosion and sediment
control measures sufficient to comply with the provisions of
Section 8.1.13 of these regulations shall be implemented during
the abandonment operation.

11.7. Segil and Vegetative Cover. A sufficient layer of
topsoil shall be provided to permit long-term growth of
vegetation. A seeding and mulching mixture shall be proposed in
the abandonment application to accomplish revegetation of the
preject area. o

11.8. Retention of Jurisdiction. The director shall retain
jurisdiction over the site for a minimum period of five (5) vears
after abandonment, during which time the dam and its appurtenances
shall be inspected annually by an engineer experienced in such

inspections. A report shall be filed with the director detailing
the findings of each inspection and describing intended
maintenance work. Should a major steorm cccur, a similar report

shall be filed to detail the resultant condition of the structure.

11.9. Final Approval of Abandonment. At the completion of the
five-year period, a final joint inspection by the engineer and the
director. shall be conducted to determine the effectiveness of the
abandonment design and . the protential need for continued
maintenance. Should the director determine as a result of this
inspection that an additional inspection +time period or
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maintenance work is reguired, a letter detailing these
requirements shall be sent to the owner. Should the directer
determine as a result of the inspection that the abandonment
design has been effective, a letter of acceptance shall be issued
stating that the dam has bkeen properly akandoned.

§47-32-12. Reducticon or Enlargement of a Dan.
12.1. Reduction of Dam Height To Less Than Jurisdiction.

12.1.1. A per=zon planning toc reduce the height of a dam so
that the remaining structure will no longer meet the definition of
7dam” set forth in Section 2.6 of these regulations must obtain a
certificate of approval from the director.

12.1.2. A complete application in accordance with the
provisions of Section 5.1 of these regulations must be submitted
to and approved by the director prior to the commencement of
reduction activities. The application must also contain
information showing that the remaining impounding structure will
not cause loss of life or appreciable property damage downstrean
should that structure fail.

i2.1.2.a. Plan Package Reguirements. The plan package
subnitted in order +to reduce the height of a dam shall be in
accerdance with the applicable regquirements cf Section 6 of these
regulations and mnust also include the specific requirements
delineated in Sections 12.1.3 and 12.1.4 o¢f +these regulations.
Narratives, plans, or specifications required under Section 6 of
these requlations which are clearly not applicable to the proposed
reduction may be omitted from the submittal; however, the director
reserves the right to specify those items which must be included
in the reduction plan package.

12.1.3. The remeining structure shall have a properly
designed spillway system capable of passing a Class A design storm
without overtopping.

12.1.4. The remaining structure shall achieve a factor of
safety in accordance with the provisions of Section 7.4.2.a.C or
7.4.2.b.B of. these regulations as appropriate to the type of
structure. )

12.1.5. The regquirements of Section 8 of these regulatlions
shall apply when reducing the height of a dam unless clearly not
applicable to the reduction operation; however, the director
reserves the right to specify which regquirements are applicable,

12.1.6. The director shall retain Jjurisdiction over the

remaining structure until the reduction operation is completed and
a letter of acceptance has been issued by the director.
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12.2. Enlargement of a Structure to Jurisdiction.

12.2.1. A person planning to enlarge an existing structure
so that the completed structure will meet the definition of ”dam”
set forth in Section 2.6 of these regulations mnust obtain a
certificate of approval from the director.

12.2.2. A complete application in accordance with the
provisicns of Section 5.1 of these regulations must be submitted
to and approved by the director prior to the commencement of
enlargement activities.

12.2.2.a. Plan Package Regquirements. The plan package
submitted in order tc enlarge a structure to jurisdiction shall be
in accordance with the applicable reguirements of Section 6 of
these regulations. Narratives, plans, or specifications required
under Section 6 of these regulaticns which are c¢learly not
applicable to the preopesed enlargement may be omitted from the
submittal; however, the directocr reserves the right to specify
those items which must be 1included in the enlargement plan
package.

12.2.3. The director will require adequate driiling and
testing of the existing structure and foundation to ascertain in-
place conditions.

12.2.4. The requirements of Section 8 of these regulations
shall apply when enlarging a structure to jurisdiction unless
clearly not applicable to the enlargement operation; however, the
director  reserves the right to specify which requirements are
applicable.

§47=32-123. Dams Cempleted Before July 1, 1873.

13.1. Complete Application Required. An applicatien for a
certificate of approval shall be subnitted to the director for all
dams completed before July 1, 1973 which meet the definition of
"dam” set forth in Section 2.6 of these regulations. If the
engineer can demonstrate that the dam meets the design
requirements specified in these regulaticns, an application for
approval of an existing dam should ke submitted. If the danm
requires modification to meet the reguirements, an application for
modification of an existing dam should be submitted. TIf the above
cptions are not exercised by the dam owner, an application to
breach, remcve, or properly abandon the dam pursuant to these
regulations shall be submitted.

13.2. Performance Requirements. To receive a certificate of
appreoval, all dams completed before July 1, 1873 shall meet the
applicable design requirements of Section 7 of these regulations.
Those dams which de not meet the design recuirements of Section 7
of these regulations shall ke modified, breached, removed, or
preperly abandoned pursuant to the provisions of these
regulations. S
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13.3. Plan Package Requirements. The plan package submitted
for approval or modification of an existing dam shall be in
accerdance with applicable requirements of Section & of these
regulations, except that testing and analysis results may be
substituted for design specifications. If as-bullt drawings are
not available, the engineer may substitute drawings prepared by
him which represent the existing conditions at the dam as
determined through the testing and analysis program.

§47-32-14. Sale or Transfer of a Dam.

14.1. Notification and Documentation. Within thirty (30) days
after the sale or transfer of a dam, the director must be notified
c¢f that transaction by the person who was issued the certificate
cof approval for the dam.

14.1.1. The seller of a dam mnust provide the following
documentation to the director:

l4.2.1.a. The name and address of new owner;

14.1.1.b. A copy of the signed agreement hketween the
previous and new owner acknowledging certificate of approval
responsibility and including any warranties, insurance coverage,
or liabkility agreements between the parties:

14.1.1.c. The effective date of the ownership or
responsibility transfer; and

l14.1.1.d. Documentation that a copy of the certificate
of approval -- or the mest recent Dam Contrel Act Notice or Order
if a valid certificate of approval dJdoes not exist -- has been
entered in the deed or land receords of the county in which the dam
is located. ,

14.1.2. The director may reissue a corrected certificate of
approval reflecting the sale or transfer of a dam upon the receipt
of appropriate documentation and fees.

§47-32-15. Dam Operations and sSafety.

15.1L. Safe Operations. The owner of a dam shall ensure that
his dam is operated in a safe and responsible manner so as not to
endanger life or property.

15.2. OpeF¥ations Plan. Owners of dams which regquire the
operation cf gates, pensteocks, or other means of regulating the
reservoir level or downstream flow shall develop and subnit an
ocperations plan to the director for approval.

15.2.1. Plan Ccntents. The operations plan shall include,

but not be limited to, normal and seasocnal operational procedures
for gates, penstocks, and other reserveir or downstream flow
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regulating devices. The name, address, and telephone number of
each individual authecrized to coperate the dam shall alsoc be
included in the plan.

15.2.2. Plan Implementation. The cperations plan shall be
implemented immediately upon approval by the director and shall be
updated pericdically as necessary to reflect any changes in
personnel or operation procedures.

15.3. Releasing Water. The owner of a dam may release water
or lcwer the reserveir elevation through the use of gates without
prior approval of the director provided that the release of water
will not adversely affect the dam structure, property, or water
quality or pose a hazard to human life.

15.3.1. Emergency Releases of Water. Under emergency
conditions, +the owner of a dam may release water at a rate which
may violate the criteria established under Section 15.3 of these
regulations provided that such emergency release will not pose a
hazard to human life. In accordance with the provisions of
W. Va. Cecde §20-5D-13, this regulatory provision shall not relieve
the owner of the dam of any 1liabilities resulting from an
emergency release of water.

15.3.2. Low Flow Augmentation. The director may reguire
the owner of a dam to maintain a specified stream flow below the
dam or to augment the stream flow for appropriate in-stream uses.

15.4. Dam Safety Inspections. Pericdic inspections of dams
shall be performed to monitor and assess the condition of the dam.
These scheduled safety inspections of completed dams shall be in
the charge of an engineer.

15.4.1. Inspections by the Dam Owner. The cowner of a dam
or his agent shall perform safety inspections monthly or more
frecquently. Such inspections must survey the dam and its
appurtenances to check for problems or changes since the last
inspection. The owner or his agent shall inspect the dam more

frequently than once per month during adverse weather conditions.
The owner shall report any observed problems to the director.

15.4.2. Inspections by the Director. The director may
inspect any dam at any time in accordance with the provisions of.
W. Va. Code §20-5D-4(i).

15.4.3. Inspections by the Owner’s Engineer. An engineer-
ing inspection shall be conducted annually for three (3) years
after the completion cf any dam, in accordance with the provisions
of Section 8.3.4 of these regulations. Upon the conclusion of
this three-year period, the dam shall be inspected by the owner’s
engineer at the frequency specified in Sections 15.4.3.a through
15.4.3.c of these regulations as appropriate to the hazard
classification of the dam. The directcr may require additional
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inspections based upcn site conditions. The director reserves the
right to attend any inspecticn and require prior notification of
the inspection from the owner of the dan.

15.4.3.a. Class A dams shall be inspected at least once
every f£ive (B) years.

15.4.3.b. Class B dams shall be inspected at least once
every three (3) years.

15.4.3.c. <Class C danms shall be inspected at least once
every two (2) years.

15.4.4, Inspection of Dams with Serious Problems. The
director  may éstablish the fregquency of inspection of dams with
serious problems for both inspections by the dam owner under
Section 15.4.1 of these regulations and inspecticns by the owner’s
engineer under Section 15.4.3 of these regulations. The
inspection of a dam with serious problems shall monitor slopes,
seepage, bulges, scarps, vertical displacement, excessive erosion,
piping, sudden changes in monitoring devices, and other visible
factors which could indicate potential failure of the embankment,
spillways, oY other appurtenances. The . director reserves the
right to attend any inspection and require prior notification of
the inspection by the owner of the dam.

15.5. Dam Safety Inspecticn Reports.

15.5.1. Inspection Reports for Completed Dams. A written
report containing the observations of each inspection that is
required under Sections 8.3.4 and 15.4.3 of these regulations
shall be submitted to the director by the dam owner within thirty
(30) days of the inspection. The report shall alsc describe
maintenance work toc be performed as a result of the inspection
findings. Should a major storm occur, a similar report shall be
filed to detail the resultant condition of the structure.
Certification by an engineer shall be submitted to the director
with each inspection zreport to verify that the dam and its
appurtenances are functioning as designed.

15.5.2. Inspection Reports for Dams with Serious Probklems.
A written report containing the observations of each inspection
regquired under Section 15.4.4 of these regulations shall be
submitted to the director by the dam owner within thirty (30) days
of the inspection.

15.6. Moniteoring Plans. Owners of Class C dams shall
formulate and submit a monitoring plan teo the director for
approval. Owners of Class A and Class B danms may be regquired by
the director to formulate and submit a monitoring plan for
approval. ' -
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15.6.1. The monitoring plan developed by the owner of a dam
must follow the format of the example plan provided by‘ the
director and shall include, but noct be limited to, the following:

15.6.1.a. A description of the darm, including
appropriate drawings and location maps;

15.6.1.b. & listing of problems and deficiencies and any
implemented repairs;

15.6.1.c. The inspection frecuency under varying weather
conditioens;

15.6.1.4. A description of areas or itemns to ke
inspected;

15.6.1.e. Corrective actions toc ke taken:

15.6.1.£. The responsible persons’ names, addresses, and
telephone numbers:;

15.6.1.¢g. The method of notification of the director and
emergency agencies; and

15.6.1.h. Other items required by the director based
upon site-specific conditions.

15.6.2. Monitoring plans shall be updated annually. More
frequent updating of the plans may be regquired by the director
based upon rapidly changing personnel or site conditions. The

monitering plan shall be implemented immediately by the dam owner
upon the approval of the plan by the director.

15.7. Emergency Warning Plans. In addition to the provisions
of W. Va. Code §20-5D-10, owners of Class C dams shall have the
responsibility of coordinating with county emergency service
authorities for development of evacuation plans. Inundation maps
required under Section 3.5.3.b of these regulations shall be
provided to county emergency service authorities. The evacuation
rplans should feollow the format of the example plan provided by the
director. Dam owners shall inform county emergency services
authorities of +the proposed or existing monitoring plan and
provide the county with updates of the monitoring plan as such
updates are approved by the director.

15.8. Emergency Procedures.
15.8.1. Emergency Cecndition. If the owner of a danm
determines that an emergency exists, in accordance with the

provisions of W. Va. Code §20-5D-10, it is his responsibility to
notify any perscns who may be endangered if the dam should fail.
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15.8.2. Dangercus Condition. Should a dangerous condition
develop, the director shall be informed immediately. The owner of
the dam shall immediately take any remedial action necessary to
protect life and property. ~ Emergency procedures developed in
accordance with the provisions of Sections 15.6 and 15.7 of these
regulations shall be implemented to protect 1l1life and property
downstream. The site shall be inspected and meonitered at least
once every eight (8) hours until the emergency situation is
alleviated. Continuocus monitoring may be required by the director
when there is an imminent danger to the health, safety, or welfare
of the public.

15.8.3. Evaluation of Dangercus Conditions, If a dangerous
condition develops, an engineering evaluation shall be initiated
as soon as possible to formulate a plan for permanent correction
of the dangercus condition. The evaluation and corrective action
plan shall be submitted to and approved by the directer prior to
implementation.

15.9. Dam Owner Not Relieved of Responsibility. ZApproval of a
monitoring plan under Section 15.6 of these regulations and an
emergency warning plan of Section 15.7 of these regulations shall
not relieve the owner of the dam of his legal duties, cbligations,
or liabilities under W. Va. Code §§20-5D-10 and 20-5D-13.

§47-32-16. Dam Maintenance.
16.1. General Maintenance Requirements.

16.1.1. Reguired Maintenance. Each dam shall be maintained
in accordance with the plans and specifications approved under the
applicable certificate of approval. The director may reguire
maintenance to be performed on a dam, whether or not a certificate
of approval has been issued for that dam.

16.1.2. Maintenance Plan. Owners of dams shall formulate
and submit a written maintenance plan to the director for
approval. The maintenance plan shall include, but not be limited
to, schedules for maintaining embankments, concrete structures,
vegetative or rock covers, gates, gate mechanisms, penstocks, or
other reservoir-regulating devices, spillways, and appurtenances.
The maintenance plan shall ke implemented immediately by the dam
cwner upcon the approval of +the plan by the director. The
maintenance plan shall be updated pericdically as necessary to
reflect changing site conditions.

16.2. Specific Maintenance Requirements.
16.2.1. All spillways and appurtenances shall be maintained

to operate in accordance with the plans and specifications
approved under the applicable certificate of approval.
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16.2.2. All failures resulting from Jlandslides or slope
failures shall ke correctead immediately 1f the failures
significantly affect the safety or design capacity of the dam or
its appurtenances. All failures shall be reported to the
director. :

l6.2.3. All pipes shall be repaired or replaced when
damaged, distorted, or if they otherwise fail to function properly
in accordance with the plans and specifications approved under the
applicable certificate of approval.

16.2.4. Leakage thrcugh Jjoints, fissures, and cracks
through or under the spillway channel shall be immediately
investigated and repaired.

1l6.2.5. Any new gate which has been installed in a new dam
or in the repair or meodification of an existing dam, or any gate
which has been opened within five (5) years prior to inspection by
the director, shall be cpened to at 1least thirty-three percent
(33%) of its maximum capacity at least once annually. Gates not
meeting the above reguirements may remain closed until operated
for the purposes of the cwner or to alleviate an emergency
condition and shall thereafter be cpened at least once annually.
All gate mechanisms shall be lubkricated annually regardless of the
cperational status of the gate.

16.3., Routine Maintenance.

156.3.1. Routine maintenance of spillways shall be
performed. Such maintenance shall include the removal of
sediment, brush, trees, obstructions, and rocks in stilling basins
and the re-establishment of the structure to its original
hydraulic design.

16.3.2. Routine inspections shall be made of all hydraulic
structures in order to maintain proper operation. Special
inspections shall be conducted whenever a significant flow through
the structures has occurred.

16.3.3. If ercsicn on the embankment face or akutments
occurs, the area shall be regraded and be provided with adequate
drainage cecntrol or revegetation te prevent future occurrences.

16.3.4. All concreté structures and channel linings shall
be maintained in accordance with the plans and specifications
approved under the applicable certificate of approval. 2Aall cracks
located in concrete channels shall be sealed immediately with a
sealant approved by the director.

16.3.5. Access roads shall be maintained in order to
provide access for emergency inspections, vehicles, angd aguipment.
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16.3.6. The embankment or concrete structure of a dam shall
be kept clear of trees and shrubs. The downstream toe and
abutments of the dam shall be cleared to natural ground for =a
lateral distance of at least twenty-five (25) feet. 2all dams with
vegetative covers shall be mowed at least cnce annually. Grazing
by farm animals shall be contreclled to prevent animal trails or
other damage to the vegetative cover.

16.3.7. The embankment shall be kept clear of burrowing
animalis. -

16.3.8. All moliteoring devices shall be routinely inspected
and repaired or replaced as hecessary so that the devices function
properly.

§47=-32~17. Dam Repairs.

17.1. General Repalr Requirements. The director may require
repairs to be performed on a dam, whether or net the dam has a
certificate of approval. . Madior repairs shall require a
certificate of approval, issuance of which may or may not

constitute final approval of <the dam, as determined by the
director.

17.1.1. Routine Repairs (Nc Certificate Required)}. Repairs
conducted in accordance with the provisions of Section 16.3 of
these regulations shall not normally require an application for a
certificate of approval; however, the director may require such an
application based upon site-specific conditions.

17.1.2.. Major Repairs {Certificate Required). Any repairs
tc a dam other than routine repairs listed in Section 16.3 of
these regulations shall require an application for a certificate
of approval in accordance with the provisions of these
regulations.

17.2. Specific Repair Requirements.

17.2.31, Removal of Trees and Tree Roots. All trees shall
be remocved from the embankment and abutment areas, unless
otherwise approved by the dJdirector based upon site-specific
conditions. Small trees with a base diameter of four (4) inches
or less may be removed without removing the root svstem unless
specific problems with the root system are evident. Larger trees
may reguire special care in removal. The director may reguire the
removal of root systems of large trees if the potential for
seepage along the root system exists. If remeoval of root systems
requires extensive excavation of the embankment, the removal shall
be considered a major repair reguiring a complete application for
a certificate of approval.

49




To Be Repealed TITLE47 32

TITLE 47
LEGISLATIVE RULES
DEPARTMENT OF NATURAL RESOURCES

SERIES 32
DaM CONTROL

§47=-32=1. General.

1.1. Scope. =-- These regulations establish general and
specific rules for the design, placement, construction,
enlargement, alteration, repailr. or . removal of dams, to

include applicatiocon for approval, hazard potential,
subsurface and geologic . investigation, laboratory
investigation, hydrelogy, runoff contrel, hydraulics, slope
stabkility and protection, seepage analysis, settlement
analysis, foundation analysis, liquefaction potential,
gquality contrel, maintenance and inspection.

1.2. Autheority. -- W. Va. Code §20-5D.

1.3. Filing Date. =-- December 30, 1982.

1.4. Effective Date. =-- January 1, 1983.

§47-32-2, Definitions.

Unless the context in which used c¢learly recquires a
different meaning, as wused in these recgulations or as
referred tc in Chapter 20, of the code of West Virginia
these definiticns apply to the following dam control
regulations: '

2.1. “Appurtenances” means any ancillary part of the
dam and/or Treservoir system which contributes to the
cperation or construction of the dam.

2.2. “Channel Protection” means any measures taken to
prevent or contrel erocsion, cavitation, or other destructive
processes in channels such as diversion ditches and
spillways.

2.3, “’Dangerous Condition” means any structural, or

hydraulic condition of a dam or its appurtenances which may
iead to (1) failure of the dam and possible loss of human
life or substantial 1loss of property, or (2) harm to the
public health or welfare, or (3) significant harm to the
environment.

2.4. ”Design Storm” means predicted precipitation of
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given intensity, frequency, and duration based on National
Weather Service data.

2.5, “Diversion Ditch” means a designed channel
constructed for the purpose of collecting and transmitting
surface runoff resulting from a given design storm.

2.6. "Embankment” means a man-made deposit of earth or B,
waste materials, usually exhibiting at least one sloping
face. )

2.7. ”Emergency Spillway” means a hydraulic structure
designed to discharge water in excess of that which an
impoundment is designed to store or which cannct be passed
through a principal spillway.

2.8. 7Engineer” means a registered professicnal
engineer in accordance with West Virginia Code Chapter 30-13
(West Virginia S$tate Registration Law of Professional -
Engineers).

2.9, *#Freeboard” means the wvertical distance between
the lowest point of the crest of the embankment of a dam and
the reservolr water surface.

2.10. “Geotechnical Engineering” means the application
of so0il mechanics, rock mechanics, and cgeclogy to the
solution of problems inveolving engineering structures and
their interaction with surrounding earth materials.

2.11. "Hazard Potential” means a classification rating
assigned to a structure based on engineering evaluations and
judgment for predicting the danger to human life, property
and environment should a failure of the structure occur.

2.12. “Highway, Primary” means those roadways which are
designated as interstates, U. 8. numbered highways or West
Virginia numbered highways.

2.13. “Highway, Secondary” means those rcadways which
are designated by the West Virginilia Department of Highways
as county numbered routes.

2.14. #Hydraulics” means the study of the physical
behavior of liquids, especially water, in natural or man-
made systems or processes.

2.15. #“Hydrclogic Analysis” means a determination,
using accepted engineering methods, to establish surface
water runcff for a specified design storm.
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2.16. “Hydrology” means the science that deals with the
occurrence and behaviecr of water in the atmeosphere, on the
ground and underground.

2,17. “Impoundment” means a basin constructed for the
retention of water, sediment or waste.

2.18. “#“Natural Drainway” means any natural water course
which may carry water te the tributaries and rivers of the
watershed.

2.169. #DP100” means the rainfall amount based on a
hundred (100) vear frequency, six (6) hour duration rainfall
event. :

2.2C. ”PMP” means the probable maximum precipitatien.

2.21. ¥#Principal Spillway® means the hydraulic
structure designed to discharge water stored between normal
pool and the emergency spillway invert elevations.

2.22. #Probabkle Maximum Precipitation” means the depth-
duration-area rainfall for a particular area that represents
the maximizing of the most critical metecrological
conditions that are ceonsidered possible of occurrence.

2.23. #8afety Factor” means the ratio of the available
shear strength to the developed shear stress, or ratio of
the sum of the resisting feorees tec the sum of the loading or
driving forces, as determined by accepted engineering
practices. S

2.24. #Sediment” means sclid material, either mineral
cr organic, resulting from the works of man that has been
meved from its site of origin by water.

2.25., “#Serious Problem” means a situation, which left
uncorrected, may lead to a dangerous condition.

2.26, “Site” means the actual or planned location of a
dam including, but not limited to, appurtenant works,
reservolir area, diversion ditches, sediment control

facilities, and borrow areas.

2.27. ”Subsidence” means a sinking, collapsing or
cracking of a peortion of the earth’s surface resulting from
the presence of a veoid or voids beneath the surface.
§47=-32-3. Requirements.

3A. Regquirements for a Certificate of Approval.
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3A.1. Applicability. An application and
certificate of approval 1is reguired for any placement,
construction, modification, enlargement, alteration, repair
or removal of a dam after June 13, 1973. The director shall
give notice to file an application for a certificate of
approval toc every owner of a dam completed prior to July 1,
1973. Any person who wishes tec construct, modify, or remove
a dam or who is notified by the director shall (a) file an
application for a certificate of approval with the
Department, and (b) obtain from the Department a certificate
of approval.

3A.2. Application Reguirements. An application
for a certificate of approval shall be prepared by or under
the ‘direct supervision of a registered professional
engineer. The application shall include cne set of maps and
drawings on standard twenty-four (24) inch by thirty-six
{36) inch size plan sheets with two coples of an engineering
report. The engineering report shall contain information in
the . feollowing order: project narrative, design data,
supporting calculations, specifications and reduced maps and
drawings. :

33. Plan Recuirements.
3B.1. Narrative and Discussion.

a. Project Narrative. A general narrative
and discussion of the project shall be submitted to include .
as required by the design concept a discussion of existing
site conditions, local geoclogy, the design 1life of the
facility, subsidence potential, design methodology bkacked up
with design computaticons and data, method of construction to
include clearing and grubking, topsoil stockpiles,
construction of surface and subsurface drainage facilities,
phases of construction, routine inspection and maintenance,
and timetable of construction. A description of the duties,
responsibilities and lines of communication between those
persons responsible for the design, construction and
operation of the dam shall be included.

b. Emergency Warning Systems. &all owners of
dams posing a hazard to human 1life shall include an
emergency notification and evacuation preccedure and shall
include a list of appropriate agencies to be contacted in
the event a dangerous condition develops. These agencies
shall include as a minimum the Department of Natural
Resources, Office of Emergency Services, and state and local
law enforcement agencies.

3B.2. Design Analysis.
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a. Hazard Classification.

1. The hazard potential shall be
determined by the applicant based on the potential loss that
would result due to a failure and the classification
determined as listed below:

{a) Class A. Dams located in rural
or agricultural areas where failure may damage farm
buildings, agricultural land, cr seccndary highways. Faillure
of the structure would cause ocnly loss of the structure and
loss of property use such as related roads, but with little
additional damage to adjacent property. Any impoundment
exceeding twenty-five (25) feet In height or twe hundred
(2C0) acre-feet storage volume or having a watershed
exceeding five hundred (500) acres shall not be a Class &
structure. -

(k) Class B. Dams located in
predominantly rural agricultural areas where failure may
damage isolated homes, primary highways or minor railroads
or cause interruption of relatively important public
utilities. Failure of the structure may cause great damage
to property and project operations.

{c) Class C. Pams located where
failure may cause loss ©of human life, serious damage to
homes, industrial and commercial buildings, important public
utilities, primary highways, or main railroads. This
classificaticon must be used if failure would causé pessible
loss of human life.

b. 1Initial Site Investigation.
1. B8ite Selection.

(a) Hazard Classificaticn Evalu-
ation.

(1) & complete upstream and
downstream hazard evaluation shall ke conducted basad on
Section 3B.2.a.l1 of these regulations. Ne dam shall be
constructed so that upstream dwellings will be flooded
during maximum pcecl conditions unliess otherwise approved by
the director based on specific site conditions.

(2) A downstream breach
routing of the dam must ke performed to justify a hazard
classification of A or B if dwellings are located
downstream. ;'
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(b)) Site Survey. A site survey
must be conducted to establish baselines and elevations of
the dam embankments, reservecir and borrow areas, and
appurtenant structures. The survey must locate all test

pits, borings, mine openings, landslides, etc.

(c) Borrecw Areas. Sultable bkorrow
areas shall be evaluated for appropriate .construction
materials and required velune.

2. Geotechnical Investigation.

(a) A geotechnical investigation
shall be performed. The cuantity, lecation and depth of
borings, test pits or trenches shall be adecuate for
evaluation of the bearing capacity and subsurface conditions
for the propcsed structure and may vary kased upon the
height, impoundment volume and hazard classification of the

dam. - Factors tc be considered include depth of soil,
characteristics of bedrock and determination of groundwater
location. Results of in-site testing and soil sampling
shall be reported. Scil profiles may be regquired for

critical 1locations in the structure, spillways and cther
pertinent locations which affect the safety of the
structure. A geological study shall alsc be conducted to
evaluate landslides, bedrock discontinuities such as soft
seams, Jjoints, Jjeint systems, bedding planes, and fault
zones which may adversely affect the structure’s
performance. Past and future nmining to include thickness of
seam, depth and type ¢f rock above the seam, and previous or
expected subsidence problems shall be considered where
subsidence may affect the safety of the structure.

(b)Y Laboratory Investigation.
Labcratory tests shall be conducted on foundation and
embankment materials to inciude complete soil

classification: grain size, sieve, and hydrometer analysis,
Atterburg limits, density, water content, compaction tests,
shear strength, c<onsolidation and permeakility where
applicable. Compaction curves shall be develcped for all
£fill materials as appropriate. :

3. Hydrolegic Investigation.

(a) A survey shall be conducted to
determine soil types, land use, land slope, watershed area,
runcff curve number, and any other factors needed to
establish watershed characteristics.

(b) Stream flow analysis shall be
conducted to determine stream flow quantity and quality as
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it affects the dam and its appurtenances.

(c¢) All necessary parameters te .
determine stream channel hydraulics shall be measured.

{d) Hydroleogy and Hydraulics.

1. Design Data Reguired. A
sumnary of all hydrclogic and hydraulic data determined in
the initial site investigaticon and used in the analysis
Section 2B.2.b of these regulations shall be included in
table or figure form.

2. Desgign Requirements.

(a) Design Storm. All
dams shall be designed to meet the following minimum
hydrolegic criteria kased cn hazard classification:

(1) Class A dams
shall be designed for a minimum of P100+0.12(PMP-PL00O)
inches of rainfall in six (6) hours plus (3) feet of
freskoard. If the storage x effective height is less than
3,000 (acre-feet x feet) then 8Soll Conservation Pond
Standard 378 may be substituted.

{2) Class B dams
shall be designed for a minimum of P100+90.4C(PMP-P100)
inches of rainfall in six (6) hours plus (3) feet of
freeboard.

(3) Class c dams
shall be designed for the probable maximum precipitation, or
for 80 ©percent of the probable nmaximum precipitation plus
(3) feet of freebcard provided the watershed is 1less than
(10) sguare miles in area.

(b} Stcrage and Discharge.

(1) Class A dams
shall be designed with either an open channel spillway only,
or -a combination of principal and emergency spillways. The
dam must be capable of passing that porticn of the design
storm that cannct be safely stored in the impoundment.
Ninety (90) percent of the stored portion of the design
storm shall ke discharged within ten (10) days afiter the
storm event.

(2) Class B dams
shall be designed with either an open channel splllway only,
cr a combination of principal ané emergency spillways. The
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dam must be capable of passing that portlon of the design
storm that cannot be safely stored in the 1mpoundment

Ninety (90) percent of the stored porticn of the design
storm shall be discharged within ten (10) days after the
storm event. Slurry impoundments shall be provided with a
means of removing water to maintain the lowest practical
water level.

(3} Class C dams may
be designed in cne of three ways:

-i- A dam
designed without discharge structures shall be capable of
stering a minimum of two (2) prcbabkle maximun, six (8) Thour
duration storms. Water shall be removed from the
impoundment to its lowest practical level by pumping or
other means if storm water reduces the storage capacity to
one (1) probable maximum storm or less.

~ii- A dam
designed with a decant or principal spillway only shall be
capable of storing one (1) prchkabkle maximum, six {(6) hour
duration form. Ninety (50) percent of the stored portion of
the storm shall be discharged within ten (10) days after the
storm event. Slurry impoundments shall be provided with a
means of removing water %o maintain the lowest practical
water level.

-iii- A dam
designed with either an open channel spillway only, or with
an emergency spillway and a principal spillway together
shall be capable of discharging that pertion of the prchable
maximun storm that cannot be safely stored in the
impoundment. Ninety (90) percent of the stored porticn of
the storm shall be discharged within ten (10) days after the
storm event. Slurry impoundments shall be provided with a
means of removing water to maintain the lowest practical
water level. B :

(cy &urface Drainage.

A diversion system
shall be designed to protect the entire front slope of the
dam from exceéessive ercsicon. all diversion systems shall

exit safely bevond the toe of an embankment in a natural
drainway capable of carrying the design flow without
excessive erosion. The design storm for diversicn systems
shall be the one hundred (100) year, six (6) hour duration
storm event.

(&) Spillways.
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(1) All spillways
shall exit an adeguate distance beyond the toe cf the
embankment in a natural drainway to prevent erosicn of the
toe.

(2) Conduit spillway
inlets must ba protected by a designed trash rack and riser
type spillways must be designed to prevent detrimental
vortexing. aAn adequate foundation and bedding shall be
designed for all condults and risers. Anti-seep mechanisms
shall be designed for all conduits. Conduit spillways shall
be of sufficient strength to withstand the maximum lcad of
£i11 above them and ¢f suitable material to resist
deterioration for the design life of the structure. Conduit
spillways must also be designed to resist uplift pressures.
The outlet of all conduits, where blockage by animals can
cccur, must be protected by an animal guard.

(3) All new fresh-
water dams mnust be designed with a gated drain pipe for
draining the impoundment.

(e) Landslide Potential.

When locating all
hydraulic structures the potential for landslides= or slope
failures as determined in the initial site investigation
shall be evaluated acceording to Sections 3B.2.d.4 (¢) and
3B.2.d.5 of these regulations.

3. Hydroleogilc Analysis.

The hydreclogic analysis
shall be performed for the spillway and/or surface drainage
system. This should include inflew hydrographs, stage
storage curves, stage discharge curves and routings. The
spillways shall safely discharge that porticn of the design
storm that is not stored in the reserveir. If a computer
analysis 1s used, only the results of the analysis shall be
included. ) '

4. Hydraulic Analysis.

Using accepted engineering
practices, a hydraulic analysis must be performed for the
spillways and surface drainage system. Typical cross-
section design techniques can be used where constant slopes
are enccuntered. All hydraulic structures shall be designed
to safely control the velocity to prevent excessive erosion.
Accepted engineering practices shall be used to design
riprap, non-flexible channel 1linings, bedding and energy
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dissipators.
d. Geotechnical Evaluation.

1. Design Data. A summary of
all gectechnical data detetrmined in the initial site
investigation (Section 3B.b.2 of these regulations) and used
in the analysis shall be included in table or figure form.

2. Seepage Analysis. An
analysis of seepage and 1ts detrimental effects on
structural integrity and on the envirecnment shall be made.
The analysis shall include consideraticn of potential piping
in the embankment, foundation, and abutments. Seepage
control will ke required to insure stabkility of  the
embankment and adjacent areas. Drainage systems shall be
designed and constructed of an approved material and
protected by a properly designed filter zone using accepted
gectechnical engineering design practices.

3. Foundation sStability. When
locating dams, the potential for landslides as determined in
the initial site investigation shall be evaluated according
to Sections 3B.2.d4.4 (c) and 3B.2.d.5 of these regulations.
Potential subsidence and settlement and their conseguences
must ke considered using accepted engineering technology.
Special attention should ke given to differential settlement
which could lead to cracking of the dam. Spillway pipes on
compressible foundations must be protected from damage due
to-settlement. The foundation must have or must be treated
te have adequate bearing capacity tc suppert the embankment
and any appurtenant works.

4. Stability Regquirements.

(2) Embankment Stability.
Slope stability analyses will be required for construction
and long term steady state conditions *to achieve the
following minimum factors of safety:
Safety Factor
Normal and Mawimum Pool Conditions 1.5
End of Construction
Rapid Drawdown
Seismic .

.

e
bW
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(b} Appurtenance Struc-
tural Stability. Embankments constructed as part of an
appurtenant structure must achieve a static factor of safety
of 1.5 where failure will lead to a dangercus condition in
the dam.

10
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(c) Landslides. If land-
slides notéd in the dam site or reserveir areas will cause
instability ¢of the dam or appurtenant structures, blockage
of spillways and other critical drainage structures, or
overtopping of the dam by displacement of water in the
reservolr area, such landslides shall be corrected to a
minimum static factor of safety of 1.5.

(d) Specilal Considerations
-- Gravity Structures.

(1) Overturning. The
reaction of all forces must act within the middle cne third
cf the base. Variation tec this reguirement may ke given if
detalled computations preove that overturning will neot occur.

(2) 8liding. The
dam must have a facteor of safety against sliding of at least
4.0 for normal locading c¢onditions and 1.5 for maximum
leading conditions.

(3} Bearing. The
factor of  safety against bearing failure shall be at least
1.5 for maximum stress at the toe.

5. Stability analyses,. all
slope stability analyses shall be performed using accepted
engineering techniques. Exceptions to thisz requirement will
be made cnly where there is sufficient evidence to indicate
that slcpe failures will not occur.

6. Licuefaction. The
potential  for liguefaction must be considered. Safeguards
against the development of this condition shall be reguired.

e. Instrumentation.

Considerations for installation
of instrumentaticn such as piezometers, settlement markers,
slope indicators, and similar monitoring devices shall be
included in the plan to monitor present conditions,
construction conditions, and to verify design assumptions. A
plan for 1installation, menitoring and maintaining these
devices shall also be provided.

3B.3. Specifications. Specificaticons for site
development shall be provided to include as a minimum:

a. clearing and grubbing

b. so0il stockpiles
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¢. subdrain construction

d. slopes

e. dJrades

£f. detalls of surface drainage facilities

g. spreading and compaction requirements to
include 1ift thicknesses, moisturzs content and degree of

compaction with appropriate compaction curves

h. material and/or gradation requirements for
sub-drainage structures

i. pipes
j. concrete
¥. anti-seep mechanisms

1. channel and slcpe protection (riprap,
etc.)

m. installation and reading of monitoring
devices

n. inspection and maintenance

o. revegetation

p. blasting safety

g. construction erosion and sediment control

r. cutoff trenches

3B3.4. Maps and Drawings.

a. Maps and plans shall be provided showing

the site in relation to major highways, county seats, and

major drainage. County highway maps may be used for <+his
purpose.

b. A map showing the limits o0f the watershed
with respect +to the site shall ke provided. The minimum
mapping reguirement shall be a 7-1/2 minute USGS map with
the site plotted on it.

C. A plan view of the site shall be provided
showing detailed contour intervals (five (5) feet maximum)
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including all disturbed and reservoir areas. Location of
springs, seeps, underground mines, mine drainage and/or
openings, the subdrain system, project stationing, cross-
sections, bkorings and test pits, instrumentation, reference
points and other pertinent data shall be included 1in the
plan view.

d. Cross-sections of the dam transversely and
longitudinally shall be provided showing original ground,
subdrain locations, elevations, bkenches, spillways, and
other pertinent features of the site. A cross-section shall
be provided for stability computations showing the site at
critical areas with subsurface data plotted.

e. Cross—-sections and profiles of major
drainage facilities shall be provided. Additional cross-
sections shall be taken in all critical areas such as curves
and weak areas.

f. Construction drawings shall bke provided
for subdrains, spillways, anti-seep mechanisms, and cther
pertinent structures.

3B.5. Removal/Elimination.

a. Removal of 2 dam shall consist of the
total elimination of its impounding capabilities in a safe
and approved manner by one of the following methods:

(1) Removal of the Embankment. The
embankment shall be completely removed to approximate
original contour. A plan and timetable for removal shall be
subnitted. :

(2) Elimination of Impoundment. . The
reservoir area shall be completely £illed with suitable
material in such a manner that will create a f£ill with a
minimum long term static factor of safety of 1.5 unless
otherwise approved by the director. A plan and timetable
for the modification shall be submitted.

{3} Breaching.

(a) The embankment shall be
breached with a design channel having the capacity to carry
the peak runoff from the design storm corresponding te the
dam’s hazard classification. Channel protection shall be
provided at least toc a flow depth egqual to the one hundred
(100} year, six (6) hour duration storm.

(b} Plans for removal shall be
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submitted which include a schedule for implementation.
§47=-32~4. Performance Standards.
4A. Site Development and Constructicn.
4A.1. Site Preparation.
a. Sediment Contreol. Approvead sediment

control facilities shall be installed prior to clearing and
grubbking.

b. <Clearing and Grubbing. Clearing and
grubbing must be performed in foundation, borrow and soil
stockpile areas. Clearing is required in +the maximum

permanent pool area unless otherwise approved.

c. Foundation Preparation. Preparation shall
include installation of Xkeyways and subdrains, removal of
soft areas and similar site preparation operations dictated
by the approved plan and site conditions. The fcocundation
shall be inspected by the director prior +to placement of
embankment materials. - :

4A.2. Construction Requirements.
a. Placement of Materials.

1. All fill must be placed in accordance
with the approved plans and specifications for the
particular site. :

2. Compaction testing shall be done as
dictated by design requirements and reported according to
Sections 6A and 6B of these regulations.

3. Dralnage blankets, etc., shall be
constructed in accordance with the approved plan. Filter
material shall be tested for cempliance with design
gradations and results submitted according to Sections 6aA
and 6B of these regulations. Drainage materials shall be
rlaced in such a way as to prevent segregation and
contamination. Concurrent covering of drainage facilities
shall be done to prevent contamination or damage.

4. Grading.
(a) The working surface and

outslcpes of the fill shall ke concurrently graded thrcocugh
all phases of embankment construction.
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(b) The top of the £ill shall be
crowned to provide positive drainage during constructicn.

(¢} In all cases final grading
shall be conducted in such a manner as toc follow approved
plans and to provide a surface for vegetaticn.

{(d} Erosion control measures shall
be  implemented during construction to prevent excessive
erosion.

b. 8Spillways and Appurtenances.

1. 8Spillways and appurtenances shall be
constructed according to the approved plans and
specifications. Any changes and/or modifications must be
approved by the director priocr to implementation.

2. When downslcpe placement of £ill
material is used in the construction of spillways, the £ill
material shall be compacted in horizontal layers to achieve
the design configuration.

3. All riprap material shall be of hard,
durable rock which 1s not acid-forming or toxic. Riprap
shall be placed to prevent size segregation.

4. When bedding is wused under rxiprap,
the rock material shall ke placed in a manner so. as not toc
damage or contaminate the bedding.

5. When protective channel linings are
recquired, the 1linings shall be installed as soon as the
channel is constructed tc grade according +to the approved
plans.

6. When concrete is used in construction
of spillways and appurtenances, standard forming or
placement techniques shall be used where necessary. The
concrete shall ke placed and cured in accordance with
accepted engineering standards. Standard engineering tests
shall be performed to insure that the concrete meets the
design specifications and shall be reported in accordance
with Sections 6A and 6B of these regulations.

7. All pipes, risers, and appurtenances
shall be installed according to the approvaed plans.
Sufficient compaction testing shall be performed and
reported according to Sections 6A and 6B of these
regulations to insure that £ill material arcund bpipes and
appurtenances has been placed according to the approved
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plan. Sufficient £ill shall be placed over pipes to prevent
damage by heavy eguipment.

4B. Operation and Maintenance.

4B.1. All spiliways and appurtenances shall be
maintained to operate according to +the design plans ang
specifications.

4B.2. Routine maintenance of spillways shall be
performed. Maintenance shall include removal of sediment,
brush, trees, rocks, rocks in stilling bkasins, and re-
establishment of the structure to its original hydraulic
design. : '

4B8.3. All failures resulting from landslides or
slope failures must bke corrected immediately 1f they
significantly affect the safety or design capacity of the
dam or its appurtenances. Faillures must be reported to the
director.

4B.4. Routine inspections shall be made of all
hydraulic structures +to insure proper cperation. Special
inspections shall be conducted whenever a significant flow
through the structures has occurred. -

4B.5. All pipes must be repaired or replaced when
damaged, distorted, or otherwise fail to functien properly
according to the approved design.

4B.6. Leakage through Jjeoints, fissures, cracks
through or under the spillway channel shall be immediately
investigated and repaired.

4B.7. Tf erosion on the embankment face or
abutments coccurs, the area must be regraded and be provided
with adequate drainage control and/or revegetation to
pravent future occcurrences.

4B.8. All gates must be serviced and operated at
least annually to insure proper functicning.

4B.9. All concrete structures and channel linings
must ke maintained according to design and specifications.

4B.10. Access roads must be maintained +to insure
access for emergency inspections.

4B.11. The embankment shall be kept clear of trees
and shrubs.

le .




Te Be Repealed TITLE47 32

4B.12. The embankment shall be kept clear of
burrowing animals. ,

4B.13. All monitoring devices shall ke routinely
inspected and repaired or replaced as necessary to Iinsure
proper functioning of the devices.

§47-32-5. Inspection and Quality Control.
5A. Inspecticn During Construction.

5a.1. Plans, specifications and arl previous
inspection reports shall be available at the censtruction
site office for reference by construction personnel and the
director. : - -

5A.2. A visual inspection for construction
progress, determination of unstable ccnditions, conformance
with plans, and quality control shall be held at least once
every seven (7) days, or mcre frequently as specified by the
design engineer. The inspection shall be done by a
registered engineer or a person under the direct supervision
of the registered engineer. Inspecticons shall be held after
heavy rainfall events to determine problems and remedial
measures. Piezometers shall ke nmcnitored every seven (7)
days unless otherwise stated in the approved plan. This
schedule may be changed by the director depending on
specific site conditiecns.

5B. Inspection of Completed Dams.

5B.1. Until proper performance of the structure is
evidenced, the dam and appurtenances shall be inspected
annually by an engineer(s) experienced in this respect.
Should a storm of record occur (i.e. greater than or equal
te a hundred (100) vyear, six (6) hour duration storm), a
similar inspection shall be held. The inspection shall
consider seepage, bulges, scarps, vertical displacement,
excessive ercsicon, piping, maintenance deficiencies or other
visual factors which could indicate potential failure of the
embankment, spillways or appurienances.

Once proper perfermance of the structure is
evidenced, the dam should be inspected at least once every
two yvears by ah engineer experienced in this respect. The

inspecticn should include all items ceonsidered during the
annual inspection.

5C. Inspections of Dams with Serious Problens.

5C.1. Inspections shall be held by an engineer at
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least once per month, or more often as regquired by the
director based on site conditions. The inspection shall
consider steéepness of slopes, seepage, bulges, scarps,
vertical displacement, excessive erosion, piping, sudden
changes in monitoring devices and c¢ther visible factors
which could indicate potential failure o¢f the embankment,
spillways and other appurtenances.

§47=-32-6. Reporting Regquirements.
6A." Monthly Progress Reports During Construction.

A written report containing results of inspection
of construction progress shall be submitted by the owner
every month. The report shall include but nct be limited to
a summary cf instrumentation data, testing data, freeboard,
crest elevation, water surface elevation, and specific
construction proklenms. Upon completion of construction,
notice shall be given to the director.

6B. Post-Constructicn Inspection Reports.

A report shall be submnitted by the owner reporting
the findings of the inspection reguired in Section 5B of
these regulations. Certification by an engineer shall be
submitted with the inspection report that: 1) the dam and
its appurtenances were constructed in general accordance
with approved plans and specifications and 2) the dam and
appurtenances are functioning as designed.

€C. Monthly Inspection Reports for Dams Under
Constructicn with Serious Prcblens

A written report containing chkservations of the
inspection reguired in Section 5C of these regulations shall
be submitted at least once per month.

6D. Emergency Procedures.

6D.1. Should a dangerous condition develop which
is dangerous to¢ human life, property, or the environment,
the director shall be informed immediately. The owner shall
immediately take any remedial action necessary to protect
life and property. Emergency procedures developed in
accordance with Section 3B.1l. b of these regulations shall
be implemented to protect life and property downstream. The
site shall be inspected and mcnitored at least once every
eight (8) hours until the emergency situation is alleviated.
Continuous monitoring may be required by the director when
there .i1s an imminent danger to the health or safety of the
public.
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6D.2. Evaluation of Dangerous Conditions. If a
dangercus condition develops, and engineering evaluation
shall be initiated as soon as possible to formulate a plan
for permanent correction of the dangerous condition. This
evaluation and plan shall be submitted to and approved by
the Department pricr to implementation.
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