B.

The length of the level spreader shall be constructed as shown on the Construction
Drawings.

211 PERMANENT CONSTRUCTED WATERWAY

A

Permanent constructed waterways shall be used to divert stormwater runoff from upland
undisturbed areas around or away from areas to be disturbed during construction. A
waterway expected to be in place for at least one year shall be considered permanent.
Permanent waterways shall be lined with sod or permanent seeding and nets, mats, or
TRMs.

212 PIPE SLOPE DRAIN

A

Pipe slope drains shall be used whenever it is necessary to convey water down a steep
slope, which is not stabilized or which is prone to erosion, unless paved ditch (flume) is
installed.

Contractor shall use a 10-inch diameter pipe or larger to convey runoff from areas up to one-
third acre; 12-inch or larger pipe for up to half-acre drainage areas; and 18-inch pipe for
areas up to one acre, unless otherwise specified in the Construction Drawings. Multiple
pipes shall be required for large areas, spaced as shown on the Construction Drawings.

The pipe shall be heavy duty flexible tubing designed for this purpose, e.g., non-perforated,
corrugated plastic pipe, or specially designed flexible tubing.

A standard flared end section or a standard T-section fitting secured with a watertight fitting
shall be used for the inlet.

Extension collars shall be 12-inch long sections of corrugated pipe. All fittings shall be
watertight.

213  IMPACT STILLING BASIN

A

Impact stilling basins shall be used at the outlet of culverts and storm sewers with calculated
exit velocities greater than 15 feet per second when flowing full.

214 CHECK DAM

w

m o o

Check dams shall be limited to use in small, open channels that drain 10 acres or less.
Check dams shall not be used in streams.

Check dams can be constructed of stones, coir logs, or wood fiber logs.

Check dams shall be constructed prior to the establishment of vegetation.

The maximum height of a check dam shall be three feet above the ground on which the rock
is placed.

The center of the portion of the check dam above the flat portion of the channel shall be at
least 1 foot lower than the outer edges. The outer edges of the check dam shall extend up
the side slopes of the channel to a point 3 feet in elevation above the center portion of the

check dam or to the top of the side slopes.

The maximum spacing between rock check dams in a ditch should be such that the toe of the
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upstream dam is at the same elevation as the top of the next downstream dam.

The spacing of coir and wood fiber check dams is one log every 100 feet for velocities of 5
fps, 50 feet for velocities between 5 and 7.5 fps, and 25 feet for velocities greater than 10 fps,
unless otherwise shown in the Construction Documents.

Stone check dams shall be constructed of KYTC Class Il channel lining.

Coir log or wood fiber log check dams shall be constructed of a single log with a diameter of
at least 20 inches.

215 SEDIMENT TRAP

A

Sediment traps shall be installed below all disturbed areas of less than 5 acres that do not
drain to a sediment pond.

Erosion control practices such as seeding, mulching, sodding, diversion dikes, etc., shall be
used in conjunction with sediment traps to reduce the amount of sediment flowing into the
trap. The amount of sediment entering a trap can be reduced by the use of stabilized
diversion dikes and ditches.

The trap shall not be located in a stream. It shall be located to trap sediment-laden runoff
before it enters the stream.

Trap depth shall be at least 2 feet at the inlet and 4 feet at the outlet. Effective trap width
shall be at least 10 feet and trap length shall be at least 30 feet.

The Construction Drawings shall indicate the final disposition of the sediment trap after the
upstream drainage area is stabilized. The Construction Drawings shall indicate methods for
the removal of excess water lying over the sediment, stabilization of the pond site, and the
disposal of any excess material.

216 SEDIMENT POND

A

A sediment pond shall be installed at the outlet of a disturbed area of 5 acres or more. The
maximum drainage area for a single pond is 100 acres.

Design and construction shall comply with all federal, state, and local laws, ordinances, rules,
and regulations regarding dams.

Erosion control practices such as seeding, mulching, sodding, diversion dikes, etc., shall be
used in conjunction with sediment ponds to reduce the amount of sediment flowing into the
pond.

The pond shall not be located in a stream. It shall be located to trap sediment-laden runoff
before it enters the stream.

Contractor shall construct the sediment pond as shown on the Construction Drawings.

Permanent ponds designed for stormwater detention or water quality treatment may serve as
temporary sediment ponds if site conditions make the use of these structures desirable. At
the time of conversion from a sediment pond to a permanent stormwater management pond,
excess sediment shall be cleaned from the pond. If the pond is converted to a water quality
basin, the sand in the sand filter outlet shall be replaced with clean sand unless it is shown to
be clean.

The Construction Drawings shall indicate the final disposition of the sediment pond after the
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upstream drainage area is stabilized. The Construction Drawings shall indicate methods for
the removal of excess water lying over the sediment, stabilization of the pond site, and the
disposal of any excess material.

Vegetation shall be established upon completion of construction of the embankment,
emergency spillway and other areas disturbed by construction.

2.17  SILT FENCE

A

Silt fence shall be installed down-slope of areas to be disturbed prior to clearing and grading.
Silt fence shall be situated such that the total area draining to the fence is not greater than
one-fourth acre per 100 feet of fence. Siit fence shall be used for storm drain drop inlet
protection and around soil stockpiles.

Under no circumstances shall silt fences be constructed in streams or in swales or ditch lines
or any area of concentrated flow where discharge rates are likely to exceed 1 cubic foot per
second (cfs).

Synthetic filter fabric shall be a pervious sheet of propylene, nylon, and polyester or ethylene
yarn and shall be certified by the manufacturer or supplier as conforming to the following
requirements:

PHYSICAL PROPERTY REQUIREMENTS

Filtering Efficiency 80% (minimum)

Tensile Strength at 20% 50 Ibs./linear inch (minimum)
Flow Rate 0.3 gal./ sg. ft/ min. (minimum)

Synthetic filter fabric shall contain ultraviolet ray inhibitors and stabilizers to provide a
minimum of 6 months of expected usable construction life at a temperature range of 0°F to
120°F.

Posts for synthetic fabric silt fences shall be either 2-inch by 2-inch wood or 1.33 pounds per
linear foot steel with a minimum length of 5 feet. Steel posts shall have projections for
fastening wire to them.

Wire fence reinforcement for silt fences shall be a minimum of 36 inches in height, a
minimum of 14 gauge and shall have a mesh spacing of no greater than 6 inches.

2.18 STORM DRAIN INLET PROTECTION

A

B.

Storm drain inlet protection may be utilized on drop inlets and curb inlets.

Storm drain inlet protection shall only be used around drop inlets when the up-slope area
draining to the inlet has no other or inadequate sediment control.

The drainage area shall be no greater than 1 acre.

The inlet protection device shall be constructed in a manner that will facilitate cleanout and
disposal of trapped sediment and minimize interference with construction activities.

Inlet protection devices shall be constructed in such a manner that any resultant ponding of
stormwater will not cause flooding or excessive inconvenience or damage to adjacent areas,
roadways, properties, or structures.

Inlet protection devices are low flow filter devices, and as such shall be constructed in such a
manner as to allow for higher flows to bypass into the storm drain system to prevent flooding
of the roadway or downstream properties.
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219 FILTER STRIP
A. Filter strips shall be used on each side of permanent constructed channels.

B. Filter strips shall only be used to remove sediment from overiand flow. Filter strips are not
effective in removing sediment from concentrated flows.

C. If vegetative filters are proposed as a sediment control device and they do not already exist,
they shall be planted and established prior to initiating land disturbing activities.

D. The minimum filter strip width shall be 50 feet for streams, wetlands, and sinkholes. The
minimum filter strip width shall be ten feet for constructed waterways.

E. Where a post development floodplain or wet weather conveyance is being protected, filter
strips shall be provided on each side. When a wetland or sinkhole is being protected, filter
strips shall be provided around the perimeter.

F. Contractor shall construct the filter strips as shown on the Construction Drawings.
G. Existing grass or grass/legume mixtures used as filter strips shall be dense and well
established, with no bare spots. When establishing new seeding, consideration shall be

given to wildlife needs and soil conditions on the site. The following chart provides a list of
alternative grass and grass/legume mixtures:

SEEDING MIXTURE AND SITE SUITABILITY CHART

Seeding Mixture Rate Soil Suitability
Ibs/acre

Alfalfa 6

Or

Red Clover 10

Plus

Timothy 4 Well Drained

Or

Orchardgrass 6

Or

Bromegrass 6

Landino .05

Plus

Timothy 4

Or Wet or Well-Drained

Orchardgrass 6

Or

Bromegrass 8

Notes:
1. All seeding shall be in accordance with the seeding sections of this Specification.
2. Well drained sites include sites that are drained with tile as well as naturally well

drained and droughty sites. Wet sites include sites that are excessively wet only a
portion of the growing season.
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220 STREAM CROSSING

A

Stream crossings shall be used in cases where construction traffic, permanent traffic, or
utilities must cross existing post development floodplains. If the drainage area exceeds 1
square mile and a structure is necessary, the structure must be designed by a professional
engineer licensed in Kentucky, and shall be considered a permanent structure.

Temporary stream crossings are applicable to flowing streams with drainage areas less than
one square mile. Temporary stream crossings shall be planned to be in service for the
shortest practical period of time and to be removed as soon as their function is completed.

All such structures, whether temporary or permanent, are subject to the rules and regulations
of the U.S. Army Corps of Engineers for in-stream modifications (404 Permitting) and the
Kentucky Division of Water (401 Certification). No stream crossing shall be installed without
first obtaining all applicable local, state, and federal permits.

Where culverts are to be installed, compacted soil or rock shall be used to form the crossing.
The depth of soil or rock cover over the culvert shall be equal to one-half the diameter of the
culvert or 12 inches, whichever is greater. The sides of the fill shall be protected from erosion
using the mulching and seeding erosion control measures specified in this Specification.

All stream crossings shall be constructed in such a manner as to avoid flooding or excessive
inconvenience or damage to adjacent areas, roadways, properties, or structures.

When using a culvert crossing, the top of a compacted earth fill shall be covered with six
inches of KYTC No. 57 stone.

KYTC No. 57 stone shall also be used for the stone pads forming the crossing approaches.

221 PUMP AROUND FLOW DIVERSION

A

A pump-around flow diversion shall be used to divert flow around construction activities
occurring in a stream when those activities are reasonably expected to cause the erosion of
sediment or deposition of sediment in the stream.

Check dams to form the diversion shall span the banks of the stream. Maintain 1-foot
freeboard (minimum) on the upstream and downstream checks.

Check dams may be constructed of sandbags or may be a water-filled bladder such as an
Aqua-Barrier.

The dewatering flow from the work area shall be treated in a sediment-trapping device prior
to discharge to the stream.

Sandbags shall be woven polypropylene bags with approximate dimensions of 18-1/2 inches
by 28 inches. Contractor shall tie the ends of filled bags closed using either draw strings or
wire ties.

222 CONSTRUCTION DEWATERING

A

Sediment-laden water shall be pumped to a dewatering structure before it is discharged.
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PART 3 — EXECUTION

3.01 GENERAL

A

Erosion and sediment control practices shall be consistent with the requirements of the state
and local regulatory agencies and in any case shall be adequate to prevent erosion of
disturbed and/or regraded areas.

Contractor is responsible for notifying the state regulatory agency concerning inclusion under
the KPDES General Permit for Storm Water Discharges Associated with Construction
Activities.

Gravity sewer lines, force mains and water lines that cross streams shall be constructed by
methods that maintain normal stream flow and allow for a dry excavation. Water pumped
from the excavation shall be contained and allowed to settle prior to reentering the stream.
Excavation equipment and vehicles shall operate outside of the flowing portion of the stream.
Spoil material from the line excavation shall not be allowed to enter the flowing portion of the
stream. The provisions of this condition shall apply to all types of utility line stream crossings.

Removal of riparian vegetation in the utility line right-of-way shall be limited to that necessary
for equipment access. Effective erosion and sedimentation control measures shall be
employed at all times during the project to prevent degradation of waters of the
Commonwealth. Site regrading and reseeding shall be accomplished with 14 days after
disturbance.

3.02 MULCH

A

Seed shall be applied prior to mulching except where seed is to be applied as part of a
hydroseeder slurry containing muich.

Lime and fertilizer shall be incorporated and surface roughening accompiished as needed
prior to mulching in accordance with applicable sections of this Specification.

Mulch materials shall be spread uniformly by hand or mechanically so the soil surface is
covered. During or immediately following application, the mulch shall be anchored or
otherwise secured to the ground according to one of the following methods:

1. Mechanical — Use a disk, crimper, or similar type tool set straight to punch or anchor the
mulch material into the soil.

2. Mulch Tackifiers/Nettings/Emulsions — Use according to the manufacturer’s
recommendations. This is a superior method in areas of water concentration to hold
mulch in place.

3. Wood Fiber — Wood fiber hydroseeder slurries may be used to tack straw mulch. This
combination treatment is well suited to steep slopes and critical areas, and severe
climate conditions.

Mulch shall be anchored using a mulch anchoring tool, a liquid binder/tackifier, or muich
nettings. Nets and mats shall be installed to obtain firm, continuous contact between the
material and the soil. Without such contact, the material is useless and erosion occurs.

A mulch anchoring tool is a tractor-drawn implement that is typically used for anchoring straw
and is designed to punch mulch approximately two inches into the soil surface. Machinery
shall be operated on the contour and shall not be used on slopes steeper than 3H:1V.
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When using liquid mulch binders and tackifiers, application shall be heaviest around edges of
areas and at crests of ridges and banks to prevent wind blow. Remainder of area shall have
binders/tackifiers spread uniformly in accordance with manufacturer's recommendations.

When using a mulch net, it shall be used in conjunction with an organic muich and shall be
installed immediately after the application and spreading of the mulch. Mulch net shall be
installed over the mulch except when the mulch manufacturer recommends otherwise.

Excelsior blankets and mats with mulch are considered protective mulches and may be used
alone on erodible soils and during all times of year. Erosion control mats shall be installed in
accordance with manufacturer's recommendations.

Mulched areas shall be inspected at least weekly and after each rainfall of one-half inch or
more. When mulch material is found to be loosened or removed, the mulch cover shall be
replaced within 48 hours.

3.03 TEMPORARY SEED

A

The site shall be graded as needed to permit the use of conventional equipment for seedbed
preparation, seeding, mulch application, and anchoring.

The needed erosion control practices, such as diversions, temporary waterways for diversion
outlets, and sediment ponds, shall be installed prior to seeding.

Prior to seeding, lime and fertilizer shall be worked into the soil with a disk harrow,
springtooth harrow, or similar tools to a depth of two inches. On sloping areas, the final
operation shall be on the contour.

The seed shall be applied uniformly with a cyclone seeder, drill, cultipacker, seeder, or
hydroseeder (slurry may include seed and fertilizer) preferably on a firm, moist seedbed.
Seed shall be sown no deeper than one-fourth inch to one-half inch.

The seedbed shall be firmed foliowing seeding operations with a cultipacker, rolier, or light
drag.

On sloping land, seeding operations shall be on the contour wherever possible.

Mulch shall be applied, in the amounts described in the mulch section of this Specification, to
protect the soil and provide a better environment for plant growth.

New seed shall have adequate water for growth, through either natural means or irrigation,
until plants are firmly established.

Seeded areas shall be inspected at least weekly after planting and after each rainfall of one-
half inch or more. Areas requiring additional seed and mulch shall be repaired within 48
hours.

If vegetative cover is not established within 21 days, the area shall be reseeded.

3.04 PERMANENT SEED

A

B.

During site preparation, topsoil shall be stockpiled for use in establishing permanent
vegetation.

The site shall be graded as needed to permit the use of conventional equipment for seedbed
preparation, seeding, mulch application, and anchoring.
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3.05

The needed erosion control practices, such as diversions, temporary waterways for diversion
outlets, and sediment ponds, shall be installed prior to seeding.

Prior to seeding, lime and fertilizer shali be worked into the soil with a disk harrow,
springtooth harrow, or similar tools to a depth of four inches. On sloping areas, the final
operation shall be on the contour.

Where compacted soils occur, they shall be broken up sufficiently to create a favorable
rooting depth of six to eight inches.

The seed shall be applied uniformly with a cyclone seeder, drill, cultipacker, seeder, or
hydroseeder (slurry may include seed and fertilizer) preferably on a firm, moist seedbed.
Seed shall be sown no deeper than one-fourth inch to one-half inch.

. The seedbed shall be firmed following seeding operations with a cultipacker, roller, or light

drag.
On sloping land, seeding operations shall be on the contour wherever possible.

Mulch shall be applied, in the amounts described in the mulich section of this Specification, to
protect the soil and provide a better environment for plant growth.

New seed shall have adequate water for growth, through either natural means or irrigation,
until plants are firmly established.

Seeded areas shall be inspected at least weekly after planting and after each rainfall of 0.5
inches or more. Areas requiring additional seed and mulch shall be repaired within 48 hours.

If vegetative cover is not established (>70%) within 21 days, the area shall be reseeded. If
40 to 70 percent groundcover is established, seed and fertilize, using half of rates originally
applied, and mulch. If less than 40 percent groundcover is established, follow original
seedbed preparation methods, seeding and mulching specifications, and apply lime and
fertilizer as needed according to soil tests.

SOD

The area to be sodded shall be protected from excess runoff, as necessary, with appropriate
BMPs,

Prior to sodding, the soil surface shall be cleared of all trash, debris, and stones larger than
one and one-half inches in diameter, and of all roots, brush, wire, and other objects that
would interfere with the placing of the sod.

Compacted soils shall be broken up sufficiently to create a favorable rooting depth of six to
eight inches.

Lime and fertilizer shall be worked into the soil with a disk harrow, springtooth harrow, or
other suitable field equipment to a depth of four inches.

After the lime and fertilizer have been applied and just prior to the laying of the sod, the soil in
the area to be sodded shall be loosened to a depth of one inch. The soil shall be thoroughly
dampened immediately after the sod is laid if it is not already in a moist condition.

No sod shall be placed when the temperature is below 32°F. No frozen sod shall be placed
nor shall any sod be placed on frozen soil.
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G. When sod is placed during the periods of June 15 to September 1 or October 15 to March 1,
it shall be covered immediately with a uniform layer of straw muich approximately one-half
inch thick or so the green sod is barely visible through the mulch.

H  Sod shall be carefully placed and pressed together so it will be continuous without any voids
between the pieces. Joints between the ends of strips shall be staggered.

I.  On gutter and channel sodding, the sod should be carefully placed on rows or strips at right
angles to the centerline of the channel (i.e., at right angles to the direction of flow). The edge
of the sod at the outer edges of all gutters shall be sufficiently deep so that surface water will
flow over onto the top of the sod.

J. On steep graded channels, each strip of sod shall be staked with at least two stakes not more
than 18 inches apart.

K. On slopes 3H:1V or steeper, or where drainage into a sod gutter or channel is one-half acre
or larger, the sod shall be rolled or tamped and then chicken wire, jute, or other netting shall
be pegged over the sod for protection in the critical areas. The netting and sod shall be
staked with at least two stakes not more than 18 inches apart. The netting shall be stapled
on the side of each stake within two inches of the top of the stake. The stake should then be
driven flush with the top of the sod.

L. When stakes are required, the stakes shall be wood and shall be approximately % inch by %
inch by 12 inches. They shall be driven flush with the top of the sod with the flat side against
the slope and on an angle toward the siope.

M. Sod shall be tamped or rolled after placing and then watered. Watering shall consist of a
thorough soaking of the sod and of the sod bed to a depth of at least 4 inches. The sod
should be maintained in a moist condition by watering for a period of 30 days.

N. In the absence of adequate rainfall, watering shall be performed daily or as often as
necessary during the first week to maintain moist soil to a depth of 4 inches. Watering shall
be done during the heat of the day to prevent wilting. After the first week, sod shall be
watered as necessary to maintain adequate moisture content.

O. The first mowing of sod shall not be attempted until the sod is firmly rooted. No more than
one-third of the grass leaf shall be removed by the initial and subsequent cuttings. Grass
height shall be maintained between 2 inches and 3 inches.

P Where sod does not establish properly, the sod should be replaced immediately. Areas
requiring resodding should be prepared in the same manner as the original installation.
3.06 ROAD/PARKING STABILIZATION

A. The roadbed or parking surface shall be cleared of all vegetation, roots, and other
objectionable material.

B. All roadside ditches, cuts, fills, and disturbed areas adjacent to parking areas and roads shall
be stabilized with appropriate temporary or permanent vegetation according to the applicable
sections of this Specification.

C. Geotextile filter fabric may be applied beneath the stone for additional stability in accordance
with fabric manufacturer’s specifications.

D. Both temporary and permanent roads and parking areas may require periodic top dressing

with new gravel. Seeded areas adjacent to the roads and parking areas shall be checked
regularly to ensure that a vigorous stand of vegetation is maintained. Roadside ditches and
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3.07

3.08

3.09

3.10

other drainage structures shall be checked once each week to ensure that they do not have
silt or other debris that reduces their effectiveness.

CONSTRUCTION ENTRANCE

A. Vegetation, roots, and all other obstructions shall be cleared in preparation for grading. Prior
to placing geotextile (filter fabric), the entrance shall be graded and compacted to 80% of
standard proctor density.

B. Toreduce maintenance and loss of aggregate, the geotextile shall be placed over the
existing ground before placing the stone for the entrance. Stone shall be placed to depth of 6
inches or greater for the entire width and length of the stabilized construction entrance.

C. If wash racks are used, they shall be installed according to manufacturer’'s specifications.

D. The stabilized construction entrance shall be inspected once each week and after there has
been a high volume of traffic or a storm event greater than 0.2 inches.

E. The entrance shall be maintained in a condition that will prevent tracking or flow of sediments
onto public rights-of-way. This may require periodic top dressing with additional stone, as
conditions demand, and repair and/or cleanout of any structures used to trap sediment.

F. All materials spilied, dropped, washed, or tracked from vehicles onto roadways or into storm
drains must be removed immediately.

DUST CONTROL

A. See Articles on Temporary Seed, Permanent Seed, Sod, Muich, Road/Parking Stabilization,
and Construction Entrance of this Specification Section.

B. When construction is active on the site, dust control shall be implemented as needed.

C. When using tillage as a dust control measure, Contractor shall begin plowing on windward
side of area. Chisel-type plows spaced about 12 inches apart, spring-toothed harrow, and
similar plows are examples of equipment that may produce the desired effect.

D. The site shall be observed daily for evidence of windblown dust and reasonable steps shall

be taken to reduce dust whenever possible. When construction on a site is inactive for a
period, the site shall be inspected at least weekly for evidence of dust emissions or previously
windblown sediments. Dust control measures shall be implemented or upgraded if the site
inspection shows evidence of wind erosion.

NETS AND MATS

A

Nets and mats shall be installed according to the manufacturer's recommendations. In the
event that the manufacturer's recommendations conflict with any requirement of this
Specification, the most conservative requirement, in terms of protection of public health and
the environment, shall govern.

TEMPORARY DIVERSION DITCH

A

All dead furrows, ditches or other depressions to be crossed shali be filled before
construction begins or as part of construction, and the earth fill used to fill the depressions
shall be compacted using the treads of the construction equipment. All old terraces,
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fencerows, or other obstructions that will interfere with the successful operation of the
diversion shall be removed.

The base for the diversion ridge shall be prepared so that a good bond is obtained between
the original ground and the fill material. Vegetation shall be removed and the base shall be
thoroughly disked prior to placement of fill.

The earth materials used to construct the earth fill portions of the diversions shall be obtained
from the diversion channel or other approved source.

The earth fill materials used to construct diversions shall be compacted by running the
construction equipment over the fill in such a manner that the entire surface of the fill will be
traversed by not less than one tread track of the equipment.

When an excess of earth material results from cutting the channel cross section and grade, it
shall be deposited adjacent to the supporting ridge unless otherwise directed.

The completed diversion shall conform to the cross section and grade shown on the
Construction Drawings.

Temporary or permanent seeding and mulch shall be applied to the berm or ditch
immediately following its construction. Contractor shall triple-seed areas below the flow line,
and shall use erosion control blankets or turf reinforcement mats as needed.

Bare and vegetated diversion channels shall be inspected regularly to check for points of
scour or bank failure; rubbish or channel obstruction; rodent holes, breaching, or settling of
the ridge; and excessive wear from pedestrian or construction traffic.

Damaged channels or ridges shall be repaired at the time damage is detected. Sediment
deposits shall be removed from diversion channels and adjoining vegetative filter strips
regularly.

Diversions shall be reseeded and fertilized as needed to establish vegetative cover.

3.11  LEVEL SPREADER

A

The minimum acceptable width shall be 6 feet. The depth of the level spreader as measured
from the lip shall be at least 6 inches and the depth shall be uniform across the entire length
of the measure.

The grade of the channel for the last 15 feet entering the level spreader shall be less than or
equal to 1%.

The level lip of the spreader shall be constructed on zero percent grade to insure uniform
conversion of channel flow to sheet flow.

Level spreaders shall be constructed on undisturbed soil.

The entrance to the spreader shall be graded in a manner to insure that runoff enters directly
onto the zero percent graded channel.

Storm runoff converted to sheet flow shall discharge onto undisturbed areas stabilized with
vegetation.

All disturbed areas shall be stabilized immediately after construction is completed in
accordance with the mulching and vegetation requirements of this Specification.
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H.

The level spreader shall be inspected after each storm event and at least once each week.
Any observed damage shall be repaired immediately.

312 PERMANENT CONSTRUCTED WATERWAY

A

All ditches or other depressions to be crossed shall be filled before construction begins or as
part of construction, and the earth fill used to fill the depressions shall be compacted using
the treads of the construction equipment. All old terraces, fence rows, or other cbstructions
that will interfere with the successful operation of the channel shall be removed.

The earth materials used to construct the earth fill portions of the channel shall be obtained
from the excavated portion of the channel or other approved source.

The earth fill materials used to construct the channel shall be compacted by running the
construction equipment over the fill in such a manner that the entire surface of the fill will be
traversed by at least one tread track of the equipment.

The completed channel shall conform to the cross section and grade shown on the
Construction Drawings.

Channels shall be inspected regularly to check for points of scour or bank failure; rubbish or
channel obstruction: rodent holes: breaching; and excessive wear from pedestrian or
construction traffic.

Channels shall be repaired at the time damage is detected. Sediment deposits shall be
removed from adjoining vegetative filter strips when they are visible.

Channels shall be reseeded and fertilized as needed to establish vegetative cover.

The subgrade of paved channels shall be constructed to the required elevations. All soft
sections and unsuitable material shall be removed and replaced with suitable material. The
subgrade shall be thoroughly compacted and shaped to a smooth, uniform surface. The
subgrade shall be moist when pouring concrete.

Before permanent stabilization of the slope, the structure shall be inspected after each
rainfall. Any damages to the paved channel or slope shall be repaired immediately.

3.13 PIPE SLOPE DRAIN

The pipe slope drain shall be placed on undisturbed or well-compacted soil.

Soil around and under the entrance section shall be hand-tamped in 4-inch to 8-inch lifts to
the top of the dike to prevent piping failure around the inlet.

Filter fabric shall be placed under the inlet and extended 5 feet in front of the inlet and be
keyed in 6 inches on all sides to prevent erosion.

Backfilling around and under the pipe with stable soil material hand compacted in lifts of 4
inches to 8 inches shall be done to ensure firm contact between the pipe and the soil at all
points.

The pipe slope drain shall be securely staked to the slope using grommets provided for this
purpose at intervals of 10 feet or less.

All slope drain sections shall be securely fastened together and have watertight fittings.

The pipe shall be extended beyond the toe of the slope and discharged at a non-erosive
velocity into a stabilized area or to a sediment trap or pond.
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3.14

3.15

The pipe slope drain shall have a minimum slope of 3 percent or steeper.

The height at the centerline of the earth dike shall range from a minimum of 1.0 foot over the
pipe to twice the diameter of the pipe measured from the invert of the pipe. It shall also be at
least 6 inches higher than the adjoining ridge on either side. At no point along the dike will
the elevation of the top of the dike be less than 6 inches higher than the top of the pipe.

All areas disturbed by installation or removal of the pipe slope drain shall be immediately
stabilized.

The pipe slope drain shall be inspected after every rainfall and at least weekly. Any
necessary repairs shall be made immediately.

Contractor shall check to see that water is not bypassing the inlet and undercutting the inlet
or pipe. If necessary, Contractor shall install headwall or sandbags.

Contractor shall check for erosion at the outlet point and shall check the pipe for breaks or
clogs. Contractor shall install additional outlet protection if needed and immediately repair
the breaks and clean any clogs.

Contractor shall not allow construction traffic to cross the pipe slope drain and shall not place
any material on it.

If a sediment trap has been provided, it shall be cleaned out when the sediment level reaches
1/3 the design volume.

The pipe slope drain shall remain in place until the slope has been completely stabilized or up
to 30 days after permanent slope stabilization.

IMPACT STILLING BASIN

A

Construction specifications for impact stilling basins are provided in the Construction
Drawings.

CHECK DAM

A

Stone shall be placed by hand or mechanically as necessary to achieve complete coverage
of the ditch and to ensure that the center of the dam is at least 1 foot lower than the outer
edges. Stone shall also be placed to extend 3 feet in elevation above the center portion of
the check dam or to the top of the channel side slopes.

Coir and wood fiber logs shall be laid on the channel bottom.

Check dams shall be removed when their useful life has been completed. In temporary
ditches and swales, check dams shall be removed and the ditch filled in when it is no longer
needed. In permanent channels, check dams shall be removed when a permanent lining can
be installed. In the case of grass-lined ditches, check dams shall be removed when the grass
has matured sufficiently to protect the ditch or swale. The area beneath the check dams shall
be seeded and mulched or sodded (depending upon velocity) immediately after check dams
are removed.

If stone check dams are used in grass-lined channels that will be mowed, care shall be taken
to remove all stone from the channel when the dam is removed. This shall include any stone
that has washed downstream.

Regular inspections shall be made to ensure that the check dam is in good working order and
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3.16

3.17

the center of the dam is lower than the edges. Erosion caused by high flows around the
edges of the dam shall be corrected immediately, and the dam shall be extended beyond the
repaired area.

Check dams shall be checked for sediment accumulation after each rainfall. Sediment shall
be removed before or when it reaches one-third of the original height.

Check dams shall remain in place and operational until the drainage area and channel are
completely stabilized, or up to 30 days after the permanent site stabilization is achieved.

SEDIMENT TRAP

A

The area to be excavated shall be cleared of all trees, stumps, roots, brush boulders, sod,
and debris. All channel banks and sharp breaks shall be sloped to no steeper than 1:1. All
topsoil containing excessive amounts of organic matter shall be removed.

Seeding, fertilizing, and mulching of the material taken from the excavation shall comply with
the applicable soil stabilization sections of this Specification.

Construction specifications for sediment traps are provided in the Construction Drawings.

Any material excavated from the trap shall be placed in one of the following ways so that it
will not be washed back into the trap by rainfall:

1. uniformly spread to a depth not exceeding 3 feet and graded to a continuous slope away
from the trap

2. uniformly placed or shaped reasonably well with side slopes assuming the natural angle
of repose for the excavated material behind a berm width not less than 12 feet.

Sediment shall be removed from the trap when the capacity is reduced to one third of the
design volume. Contractor shall follow the methods for disposing of sediment removed from
the trap as shown in the Construction Drawings.

SEDIMENT POND

A

The foundation area shall be cleared of all trees, stumps, roots, brush boulders, sod, and
debris. All channel banks and sharp breaks shall be sloped to no steeper than 1:1. All
topsoil containing excessive amounts of organic matter shall be removed. The surface of the
foundation area shall be thoroughly scarified before placement of the embankment material.

A cutoff trench shall be backfilled with suitable material. The trench shall be kept free of
standing water during backfill operations.

The pipe conduit barrel shall be piaced on a firm foundation. Selected backfill material shall
be placed around the conduit in layers, and each layer shall be compacted to at least the
same density as the adjacent embankment. All compaction within 2 feet of the pipe spillway
shall be accomplished with hand-operated tamping equipment.

All borrow areas outside the pond and in the drainage area shall be graded and left in such a
manner that water will not be ponded.

The material placed in the fill shall be free of all sod, roots, frozen soil, stones more than 6
inches in diameter, and other objectionable material. The placing and spreading of the fill
material shall occur in approximately 6-inch horizontal layers or of such thickness that the
required compaction can be obtained with the equipment used. Each layer shall be
compacted in a way that will result in achieving 95 percent of the maximum standard dry
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density.

F. The distribution and gradation of materials throughout the fill shall be such that there will be
no lenses, pockets, stakes, or layers of material differing substantially in texture or gradation
from the surrounding material. Where it is necessary to use materials of varying texture and
gradation, the more impervious material shall be placed in the upstream and center portions
of the fill.

G. The moisture content of fill material shall be such that the required degree of compaction can
be obtained with the equipment used.

H. Fill shall not be placed on frozen, slick, or saturated soil.

I, The topsoil material saved in the site preparation shall be placed as a top dressing on the
surface of the emergency spillways, embankments, and borrow areas. It shall be evenly
spread.

J. A protective cover of herbaceous vegetation shall be established on all exposed surfaces of
the embankment, spillway, and borrow areas to the extent practical under prevailing soil and
climatic conditions.

K. Seedbed preparation, seeding, fertilizing, and mulching shall comply with the appiicable
sections of this Specification.

L. Any material excavated from the pond shall be placed in one of the following ways so that its
weight will not endanger the stability of the side slopes and where it will not be washed back
into the pond by rainfall:

1. uniformly spread to a depth not exceeding 3 feet and graded to a continuous slope away
from the pond.

2. uniformly placed or shaped reasonably well with side slopes assuming the natural angle
of repose for the excavated material behind a berm width not less than 12 feet.

M. Sediment shall be removed from the pond when the capacity is reduced to one third of the
design volume. Contractor shall follow the methods for disposing of sediment removed from
the pond as shown in the Construction Drawings.

318 SILT FENCE

A. This Article provides construction specifications for silt fences using synthetic fabric. See the
Construction Drawings for additional detait.

B. Posts shall be spaced a maximum of 10 feet apart at the barrier location and driven securely
into the ground (minimum of 12 inches). When necessary because of rapid runoff, post
spacing shall not exceed 6 feet.

C. Atrench shall be excavated at least 6 inches wide and 6 inches deep along the line of posts
and upslope from the barrier.

D. A wire mesh support fence shall be fastened securely to the upslope side of the posts using
heavy-duty wire staples at least 1 inch long, tie wires or hog rings. The wire shall extend into
the trench a minimum of 2 inches and shall not extend more than 36 inches above the
original ground surface.

E. The filter fabric shall be stapled or wired to the fence, and 12 inches of the fabric shall be

extended into the trench. The fabric shall not extend more than 30 inches above the original
ground surface. Filter fabric shall not be stapled to existing trees.
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At joints, filter fabric shall be lapped with terminating posts with a minimum overlap of 3 feet.

. The trench shall be backfilled and soil compacted over the filter fabric.

Silt fences shall be removed when they have served their useful purpose, but not before the
upslope area has been permanently stabilized.

Silt fences and filter barriers shall be inspected immediately after each rainfall and at least
daily during prolonged rainfall. Any required repairs shall be made immediately. Knocked
down fences shall be repaired at the end of each day.

Should the fabric on a silt fence or filter barrier decompose or become ineffective prior to the
end of the expected usable life and if the barrier is still necessary, the fabric shall be replaced
promptly.

Sediment deposits shall be removed after each storm event or when deposits reach
approximately one-third the height of the barrier.

Any sediment deposits remaining in place after the silt fence or filter barrier is no longer
required shall be dressed to conform to the existing grade, prepared, and seeded.

. Silt fences shall be replaced every 6 months.

STORM DRAIN INLET PROTECTION

A For silt fence drop inlet protection, the following specifications apply:

1. For stakes, Contractor shall use 2 x 4-inch wood (preferred) or equivalent metal with a
minimum length of 3 feet.

2. Stakes shall be evenly spaced around the perimeter of the inlet a maximum of 3 feet
apart and securely driven into the ground, approximately 18 inches deep.

3. To provide needed stability to the installation, Contractor shali frame with 2 x 4-inch wood
strips around the crest of the overflow area at a maximum of 1.5 feet above the drop inlet
crest and shall brace diagonally.

4. Contractor shall place the bottom 12 inches of the fabric in a trench and backfill the
trench with at least 4 inches of crushed stone or 12 inches of compacted sail.

5. Contractor shall fasten fabric securely to the stakes and frame. Joints shali be
overlapped to the next stake.

For sod drop inlet protection, sod shall be placed to form a turf mat covering the soil for a
distance of 4 feet from each side of the inlet structure. Soil preparation and sod placement
shall be in accordance with the section entitled Sod.

C. For gravel curb inlet protection, the following specifications apply:

1. Wire mesh with “s-inch openings shall be placed over the curb inlet opening so that at
least 12 inches of wire extends across the concrete gutter from the inlet opening.

2. KYTC No. 2 Coarse Aggregate shall be piled against the wire so as to anchor it against
the gutter and inlet cover and to cover the inlet opening completely.

3. This type of device must never be used where overflow may endanger an exposed fill
slope. Consideration shall also be given to the possible effects of ponding on traffic
movement, nearby structures, working areas, and adjacent property.
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D. For block and gravel curb inlet protection, the following specifications apply:

1. Two concrete blocks shall be placed on their sides abutting the curb at either side of the
inlet opening to act as spacer blocks.

2. A 2-inch by 4-inch stud shall be cut and placed through the outer holes of each spacer
block to help keep the front blocks in place.

3. Concrete blocks shall be placed on their sides across the front of the inlet and abutting
the spacer blocks.

4. Wire mesh shall be placed over the outside of the concrete blocks to prevent stone from
being washed through the holes in the blocks. Wire with “2-inch openings shall be used

5. KYTC No. 2 Coarse Aggregate shall be piled against the wire to the top of the barrier.
E. For stone-filled corrugated pipe curb inlet protection, the following specifications apply:

1. Two concrete “L” biocks shall be placed on their sides, with one leg fitting into the mouth
of the curb opening.

2. A6-inch corrugated pipe shall be filled with stone and covered with a filter sock.

3. The stone-filled pipe will be placed in front of the two concrete “L” blocks, and extend a
minimum of the width of the curb inlet opening on either side. The total length of the
stone filled pipe shall be three times the width of the curb inlet opening.

F. The structure shall be inspected after each rain, and repairs made as needed.
G. Sediment shall be removed and the device restored to its original dimensions when the
sediment has accumulated to one-third the design depth of the filter. Removed sediment

shall be deposited in a suitable area and in such a manner that it will not erode.

H. If a stone filter becomes clogged with sediment so that it no longer adequately performs its
function, the stone must be pulled away from the blocks, cleaned, and replaced.

I. Structures shall be removed after the drainage area has been properly stabilized.

3.20 FILTER STRIP

A. When planting filter strips, Contractor shall prepare seedbed, incorporate fertilizer, and apply
mulch consistent with the seeding sections of this Specification. Filter strips using areas of
existing vegetation shall be over seeded, as necessary, with the specified mixtures to obtain
an equivalent density of vegetation. The over seeding shall be accomplished prior to any
land disturbing activities.

B. Filter strips shall be inspected regularly to ensure that a healthy vegetative growth is
maintained. Any bare spots or spots where sediment deposition could lead to the destruction
of vegetation shall be repaired.

C. Filter strips shall be fertilized once each year in the fall.

D. lIrrigation shall be used as necessary to maintain the growth of the vegetation in the filter strip.

E. Sediment shall be removed when it becomes visible in the filter.

F. Construction traffic shall not be driven on or over filter strips.
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3.21 STREAM CROSSING

Clearing and excavation of the streambed and banks shall be kept to a minimum.
The structure shall be removed as soon as it is no longer necessary for project construction.

Upon removal of the structure, the stream shall immediately be reshaped to its original cross
section and properly stabilized.

The approaches to the structure shall consist of stone pads with a minimum thickness of 6
inches, a minimum width equal to the width of the structure, and a minimum approach length
of 25 feet on each side.

The structure shall be inspected after every rainfall and at least once a week and all damages
repaired immediately.

3.22 PUMP-AROUND FLOW DIVERSION

A

Operations shall be scheduled such that diversion installation, in-stream excavation, in-
stream construction, stream restoration, and diversion removal are completed as quickly as
possible. Contractor shall not construct in a stream when rainfall is expected during the time
excavation will be occurring in the stream.

Check dams shall be installed across the stream during low flow conditions.

Stream flow shall be pumped around the check dams. Outlet protection shall be installed as
required at the discharge point.

Contractor shall dewater the work area and pump into a sediment trapping device.
Contractor shall complete construction activities across the stream.

Contractor shall restore the streambed and banks.

Contractor shall remove sandbags and shut down pumping operation. (Salvage sandbags
for future use if multiple stream crossings are required on the project.) Contractor shall
remove all sandbags from the stream, including damaged and empty bags.

Pumps shall be manned around-the-clock when the pump-around diversion is in the stream.
This control provides short-term diversion of stream flow (typically 1 day to 3 days).
Additional sandbags or pumps may be required to maintain 1-foot freeboard on the sandbag

checks if flow conditions change.

Contractor shall add sandbags as required to seal leaks in checks.

3.23 CONSTRUCTION DEWATERING

A

Contractor shall follow the specifications for sediment traps and basins. The manufacturer’s
recommendations shall be followed for commercial products.

The dewatering structure shall be inspected frequently to ensure it is functioning properly and
not overtopping. Accumulated sediment shall be spread out on site and stabilized or
disposed of offsite.
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3.24 KPDES GENERAL PERMIT FOR STORM WATER DISCHARGES FROM CONSTRUCTION
ACTIVITIES

A. The Contractor is responsible for filing the appropriate state Notice of Intent (NOI-SWCA)
letter at least seven (7) days prior to start of construction activity for an electronic submittal,
and at least thirty (30) days prior to start for a paper submittal. The Notice of Intent (NOI) is
a Kentucky Pollution Discharge Elimination System (KPDES) permit application as provided
by the Kentucky Revised Statutes, Chapter 224. This application is required to be submitted
for construction projects that disturb one or more acres of land. A permit application form is
included in this specification Section.

B. The NOI requires the inclusion of the descriptions of (but is not limited to) the following items:
1. Names and designated uses of any receiving waters
2. Anticipated number and locations of discharge points
3. ldentification of planned construction in or along a water body

C. A topographic map showing project boundaries, areas to be disturbed, locations of
anticipated discharge points and receiving waters is also required to be submitted with the
NOI.

D. If the construction site is near a designated “High Quality/impaired Waters” or a “Cold Water
Aguatic Habitat Waters, Exceptional Waters, Outstanding National/State Resource Waters,”
additional items and/or individual permits will be required.

E. The NOI form requires an SIC code. The link to the SIC codes is

http://www.osha.gov/pls/imis/sicsearch.html. The following are the typical construction SIC
codes utilized:

1542 - Building Construction, nonresidential, except industrial and warehouses
1623 — Water Main Construction, Sewer Construction

1629 — Water and Wastewater Treatment Plant Construction

1711 — Water Pump Installation

1781 — Drilling Water Wells

F. The Contractor is responsible for implementing the approved Stormwater Pollution
Prevention Plan (SWPPP) prior to commencement of site disturbance. The SWPPP shall
include erosion prevention measures and sediment and pollutant control measures which are
installed and maintained to minimize discharges of sediments and other pollutants from a 2-
year, 24-hour storm event. The SWPPP must be kept at the site and available for review by
LFUCG and state officials.

G. The Contractor is responsible for the description of procedures to maintain erosion and
sediment control measures during the period of construction.

H. The Contractor is responsible for identifying each Contractor and Subcontractor who will
install each SWPPP erosion and sediment control measure.

I.  Each Contractor and Subcontractor shall sign a statement certifying the awareness of the
requirements of the SWPPP related documents. Certification is attached at the end of this
section.

J. The Contractor shall not start land disturbing activities until written permit coverage is
obtained from the Kentucky Division of Water.

K. The inspection by qualified personnel, provided by the Contractor, of the site as follows:
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1. atleast once every seven (7) calendar days, and
2. within 24 hours after any storm event of 0.5 inch or greater

L. The Contractor is responsible for completing and maintaining the required Self-Inspection
Forms. A sample is included in this specification Section.

M. Amendments to the approved SWPPP shall be made and implemented as necessary through
the course of the construction project if inspections or investigations by the Contractor’s
inspector, site staff, or by local, state, or federal officials determine that the existing sediment
control measures, erosion control measures, or other site management practices are
ineffective in eliminating or significantly minimizing pollutants in stormwater discharges from
the construction site. All plan amendments shall be noted on the copy of the SWPPP
maintained at the project site.

N. Upon completion of the project and establishment of all permanent erosion and sediment
control structures and devices, the Contractor shall submit the Notice of Termination (NOT)
form to the Kentucky Division of Water, the LFUCG Division of Water Quality, and the
LFUCG Division of Engineering. This form is included at the end of this specification section.

O. All subcontractors shall be required to comply with the requirements of the state permit and
the Stormwater Pollution Prevention Plan (SWPPP).

P. Where to submit:

1. Submit Notice of Intent (NOI) Form to: Operational Permits Section, SWP Branch.
Division of Water, 200 Fair Oaks Lane, Frankfort, Kentucky 40601.

2. For an electronic submittal, go to:
https://dep.gateway ky.gov/eForms/Default.aspx?FormiD=3

3. Do not initiate work until receiving approval from the Kentucky Division of Water.
4. A complete copy of the NOI submittal shall also be provided to:

Division of Water Quality
125 Lisle Industrial Avenue, Suite 180
Lexington, KY 40511

Division of Engineering

Lexington-Fayette Urban County Government
101 E. Vine St.

4" Floor

Lexington, KY 40507

3.25 LFUCG Land Disturbance Permit

A. The Contractor shall obtain a Land Disturbance Permit from the LFUCG Division of
Engineering, after the LFUCG Division of Water Quality inspects the instaliation of the best
management practices as required by the Stormwater Pollution Prevention Plan (SWPPP).
The site grading plan shall show the original and finish grade contours. The grading plan
shall be in conformance with the SWPPP.
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B. Where to obtain:

Division of Engineering

Lexington-Fayette Urban County Government
101 E. Vine St.

4" Floor

Lexington, KY 40507

(859) 258-3410

Att: Land Disturbance Permit Section

C. All excess earthen/rock materials hauled off the site to a location in Fayette County shall be

hauled to a site permitted by the Kentucky Division of Water and the LFUCG. The haul site
must be permitted in accordance with these specifications.
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FORM NOI-SWCA

(R

KENTUCKY POLLUTION DISCHARGE
ELIMINATION SYSTEM (KPDES)

Notice of Intent (NOI) for coverage of Storm Water
Discharges Associated with Construction Activities Under
the KPDES Storm Water General Permit KYR100000

This is an application for:

[J New construction activity.
[0 Modification of coverage for additional area in same watershed.
[] Modification of coverage for additional area in different watershed.

If Modification is checked. state reason for Medification.

For Agency Use Permit No. {Leave Blank) K Y R 1

For Agency Use ALID (Leave Blank)

SECTION I — FACILITY OPERATOR INFORMATION

Operator Name(s)* Phone:*

Mailing Address.*

Status of Owner/Operator. OPnvate []State [(JFederal

[CJpublic(other than state or federal)

Ciny* State *

i Zip Code:*

SECTION H - FACILITY/SITE LOCATION INFORMATION

Name of Project.* Physical Address* I City*
State * Zip Code:* County.*
[Latirude (decimal degrees) * Longitude (decimal degrees).* l SIC Code:*

SECTION 111 - SITE ACTIVITY INFORMATION

For single projects provide the following information

Total Number of acres n project:* Total Number of acres to be disturbed * Start date:

Completion date

For common plans of development projects provide the following information

Total Number of acres in project:* l Number of individual lots in development:

Number of lots to be developed

Total acreage intended to be disturbed.*

Number of acres intended to be disturbed at any ore time

Start date Completion date ‘ List Contractors:

SECTION IV - DISCHARGE TO A WATER BODY

Name of Recetving Water:* l Anticipated number of discharge points
Location of anticipated discharge points:  Latitude {decimal degrees)™ Longitude (decimal degrees):*

Recerving Water Body Stream Use Designation

[JCold Water Aquatic Habitat [ODomestic Water Supply
[JSecondary Contact Recreation [JPrimary Contact Recreation [(JWarm Water Aguatic Habitat

. [JOutstanding State Resource Water

Antidegradation Categorization [JOutstanding National Resource Water [JExceptional Water [1Hhigh Quality Water Jimpaired Water
Naine of Receiving Water:* Anticipated number of discharge points
Location of anticipated discharge points Latitude (decimal degrees)™* Longitude (decimal degrees):*

. [ICold Water Aquatic Habitat [JDomestic Water Supply [JOustanding State Resource Water
Receiving Water Body Stream Use Designation [OJSecondary Comact Recreation []Primary Contact Recreation [ JWarm Water Aguatic Habitat

Antidegradation Categorization [JOutstanding National Resource Water [Otxceptional Water (JHigh Quality Water Olimpaired Water
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FORM NOI-SWCA

SECTION V - DISCHARGE TO AN M54

Name of M32 I Date of 1paiication motlcation to the MS4 far eonstnation 51t¢ caverage

Lacassor: of cach dischasge pont  Latitude (decunal degrees) * Longstude rdevimal deprees) *

Number of diseharge pomes)

SECTION VI - CONSTRUCTION ACTIVITIES IN OR ALONG A WATER BODY

* W the progect requice construelion 3 Ites in 3 water body or the ripanan roce O yes O

1f ves, desere wopes ol activiy

I+ 2 Clean Water Act 40 sermit zequered. [ Yes [ No l 15 3 Clean Watet Act 401 Wazer Qaaity Coritication required (0 Yes [ No
SECTION VIl - NOI PREPARER INFORMATION

Frost Namz:® Last Name:* [ Phone * 1 Mt Address

Narhirg Address ® l iy ¢ I Staze * Zip Code *

SECTION VI - ATTACHMENTS
ATl 1 Tull szt colar LUSGS v mimite quadeangic map wiih the facihity 3 e c.early matked (1SGS maps may he abtrad fon the Unnvenady of Reatuckv, Minos
ad Minesals Bldg Roam 106, Lewington Kenturky $0506  Phone autnber (859) 157- 3856,

SECTION IX - CERTIFICATION

I cerdify under penalty of faw that this document and wll attachments were prepared under my direction or supervision in accordance with a system deigned
ta assure (hat qualified personnel properly gather and evaluate the information submitted. Based on myy inquiny of the person or persons who manage the
svsteen, ot those persons directly responsible for gathering the information submitted is, to the best of my kmowledge and beticf. troe, sccurate, and comphete.
1 am awarc that there ure sipnificant penalties for submitting false information, inchisding the passibility of fne and impeisonment for knowing vialatioas.

-

Signatees * Forst Name * st Nanwe

Phone * eMa Address Daie *

[has cempleted app! ication form ard attachinents should be seet to 3w P Brarch, Devision of Water, 206 Far (aks, Franklon, Kentucky 30601 Crestions shauld e
Frected o0 SWP Bramct Operatiomal Persits Section 33013 Set- 100
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KENTUCKY POLLUTANT DISCHARGE ELIMINATION SYSTEM
FORM NOI-SWCA - INSTRUCTIONS

WHO MUST FILE A NOTICE OF INTENT (NOT) FORM

Federal law at 40 CI'R Part 122 prohibits point source discharges of stormwater associated with industrial activity to a water body of the Commonwealth of
Kentucky without a Kentucky Pollutant Discharge Elimination System (KPDES) permit. The operator of an industrial activity that has such a storm water
discharge must submit a NOI to obtain coverage under the KPDES Storm Water General Permit. If you have questions about whether you need a permit under
the KPDES Storm Water program, or if you need information as to whether a particular program is administered by the state agency, call the Storm Water
Contact, Operational Permits Section, Kentucky Division of Water at (502) 564-3410.

WHERE TO FILE NOIl FORM

NOIs must be sent to the following address or submitted in on-line at https://dep.gateway ky gov/cForms/Default.aspx?FormID=3:

Operational Permits Section
SWP Branch, Division of Water
200 Fair Oaks Lane

Frankfort, KY 40601

Electronic NOI-SWCAs are to be submitted 2 minimum of seven (7) working days prior to commencement of construction related activities. Paper
NOI-SWCAs are to be submitted a minimum of thirty (30) working days prior to commencement of construction related activities.

COMPLETING THE FORM

Enter information in the appropriate areas only. (*) denotes a required field. Enter N/A (Not Applicable) for fields that are required but do not apply to your
submission. If you have any questions regarding the completion of this form call the Storm Water Contact, Operational Permits Section, at (502) 564-3410,

SECTION T - FACILITY OPERATOR INFORMATION

Operator Name(s): Enter the name or names of all operators applying for coverage under KYR10 using this NOI,
Mailing Address, City, State, and Zip Code: Provide the mailing address of the primary operator

Phone No.: Provide the telephone numbers of the person who is responsible for the operation.

Status of Owner/Operator: Select the appropriate legal status of the operator of the facility from the dropdown list.

Federal

Public (other than federal or state)
State

Private

SECTION I - FACILITY/SITE LOCATION INFORMATION

Name of Project: Provide the name of the project.

Physical Address, City, State, Zip Code and County: Provide the physical address of the project.
Latitude/Longitude: Provide the general site latitude and longitude of the operation.

SIC Code: Enter the Standard Industrial Code for the project

SECTION III -SITE ACTIVITY INFORMATION

For single projects provide the following information:

Total number of acres in project: Indicate the total acreage of the project including both disturbed and undisturbed areas.
Total number of acres to be disturbed: Indicate the total number of acres of the project to be disturbed.

Anticipated start date: Indicate the approximate date of when construction activities will begin.

Anticipated completion date: Indicated the approximate date of when final stabilization will be achicved.

For commeon plans of development provide the following information:

Total number of acres in project: Indicate the total acreage of the project including both disturbed and undisturbed areas.

Number of individual lots in development, if applicable: Indicate the number of individual lots or unit in the common plan of development
Number of lots to be developed: Indicate the number of lots that you intend to develop.

Total acreage of lots intended to develop: Indicate the total acreage of the lots you intend to develop

Total acreage intended to disturb: Indicate the total acreage of the lots you intend to disturb

Number of acres intended to disturb at any one time: Indicate the maximum number of acres to be disturbed at any one time

Anticipated start date: Indicate the approximate date of when construction activities will begin.

Anticipated completion date: Indicated the approximate date of when final stabilization will be achieved.

List of contractors: Provide the names of all known contractors that will be working on site.
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KENTUCKY POLLUTANT DISCHARGE ELIMINATION SYSTEM
FORM NOI-SWCA - INSTRUCTIONS

SECTION IV - IF THE PERMITTED SITE DISCHARGES TO A WATER BODY THE FOLLOWING INFORMATION IS REQUIRED

Name of Receiving Water: Provide the names of the cach water body recciving discharges from the site. Provide only official USGS names do not
provide local names

Anticipated number of discharge points: [ndicate the number of discharge points to each receiving water body.

Location of anticipated discharge points: Provide the latitude and longitude of cach discharge point. Add points as necessary.

Receiving Water Body Stream Use Designation: Check all appropriate boxes
Antidegradation Categorization: Sclect from the drop down box one of the following:

Qutstanding National Resource Water

Exceptional Water

High Quality Water

Impaired Water

SECTION V — IF THE PERMITTED SITE DISCHARGES TO A MS4 THE FOLLOWING INFORMATION IS REQUIRED
Name of MS4: Provide the name of the MS+ to which the activity will discharge

Number of discharge points to the MS4: Indicate the number of discharge points

Location of each discharge point: Provide the latitude and longitude of each discharge point. Add points as necessary

Date of application/notification to the MS4 for construction site permit coverage: Indicate the date the MS4 has or will be notified.
SECTION V1= CONSTRUCTION ACTIVITIES IN OR ALONG A WATER BODY

Will the project require construction activities in a water body or the riparian zone: Select Yes or No from the drop down box.
If Yes, describe scope of activity: Provide a brief description of the activity (ies) that will take place in the water body or the riparian zone.
Is a Clean Water Act 404 permit required: Select Yes or No from the drop down box.

Is a Clean Water Act 401 Water Quality Certification required: Select Yes or No from the drop down box.

SECTION VII - NOI PREPARER INFORMATION

Provide the name. mailing address, telephone number and eMail address of the person preparing the NOL

SECTION V1II -Attachments

Attach a USGS topographic map indicating the location of the activity and the proposed discharge points.

SECTION IX - CERTIFICATION

Provide the name. mailing address. telephone number and cMail address of the person who is responsible for the activity

Signature: Provide full name of the responsibility party. This will constitute a signature

The NOI must be signed as follows:

Corporation: by a principal executive officer of at least the level of viee president
Partnership or sole proprictorship: by a general partner or the proprietor respectively
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KPDES FORM NOT-SW

Kentucky Pollutant Discharge
Elimination System (KPDES)

NOTICE OF TERMINATION (NOT)
@ of Coverage Under the KPDES
General Permit for Storm Water
Discharges Associated with

Industrial Activity

Submission of this Notice of Termination constitutes notice that the party identitied in Section II of this form is no longer authorized
to discharge storm water associated with industrial activity under the KPDES program.

ALL NECESSARY INFORMATION MUST BE PROVIDED ON THIS FORM.
(Pleasc sce instructions on back before completing this form.)

I. PERMIT INFORMATION

KPDES Storm Water General Permit Number:

Check here if you are no longer the Operator of the Facility: []

Check here if the Storm Water Discharge is Being Terminated: []

II. FACILITY OPERATOR INFORMATION

Name:

Address:

City/State/Zip Code:

Telephone Number:

III. FACILITY/SITE LOCATION INFORMATION

Name:

Address:

City/State/Zip Code:

Certification: I certify under penalty of law that all storm water discharges associated with industrial activity from the identified
facility that are authorized by a KPDES general permit have been eliminated or that I am no longer the operator of the facility or
construction site. | understand that by submitting this Notice of Termination, I am no longer authorized to discharge storm water
associated with industrial activity under this general permit, and that discharging pollutants in storm water associated with industrial
activity of waters of the Commonwealth is unlawful under the Clean Water Act and Kentucky Regulations wherc the discharge is not
authorized by a KPDES permit. I also understand that the submittal of this Notice of Termination does not release an operator from
liability for any violations of this permit or the Kentucky Revised Statutes.

NAME (Print or Type) TITLE

SIGNATURE DATE

Revised June 1999
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INSTRUCTIONS
NOTICE OF TERMINATION (NOT) OF COVERAGE UNDER THE KPDES GENERAL PERMIT
FOR 5TORM WATER DISCHARGES ASSOCIATED WITH INDUSTRIAL ACTIVITY

Who May File a Notice of Termination (NOT) Form

Permuttces whoe are presentiy covered under the Kentueky Pullutant Dowhargs Chsenacon Systern (KPDESS General Permut tor Storm Water Dischusges
Associated with Indusinal Activity may submit a Notiee of Terminanon {(NOTY form when ther facilities no longer have amy storin water discharoes
awociated with industral activity as defined in the storm water regulations at 40 CTR 122.26 1A 141, or when they are no longer the operator of the

facihties

For construction actis:tes, chnumation of all storm water discharpes assocngted with idustrial activity ocours when disturbed sotls at the construction site
fave been finally stabilised and temporany erosion and seditent control measures have been removed or will be removed at an appropnate tme, or that
Sl storen water discharges assoctated with industnal activity from the construction sue that are authoeszed by a KPDES general permit have otherwise
neen eliminated. Final stabalization means that ali soal=histurbing activities at the site have been completed. and that a unitorm perenmal vegetative cover
with o Jensity of T0%0 of e cover for unpavad arcas and areas not wes ered by purmanent structuses has been extahlished, or equivalent permanent
samlization measures csuch as the use of nprap. gahsens or geotextiios have been cmployed

Where to File NOT Form

Serd this form to the fallos:ng address
Section Supervisor
Inventory & Data Management Section
KPDES Branch, Divigion of Water
14 Reilly Road, Frankfort Office Park
Frankfort, KY 40601

Completing the Form
Pype or pring legibhy mn the appropridle arcis and aceording to the mstructions grven 1or cach section If vou have questions ahout this Torm, call the
Stormn Water Cantact. Industrial Section, a1 (502 S64-3410

Section | - Permit Information
Enter the existing KPDES Storm Water General Permit number assigned to the facilita or site ddentitied i Section UL I vou do not know the permal

nurnber. call the Storm Wuter Contact, Industrial Section at (S02) S64-3410.

Indicaty vour reason ot submittng s Notice of Termunation by checking the appropriate box

(¥ there has been a change of vperator and you are e longer the epenater of the facdhity or site wdentitted 1n Section 1 cheek the corresponding bes
10l stors waster dischuzges at the facility or site dentrfied m Secton 11 e been terpunatad. check the comespoending bax

Section I} - Facility Operator Information

Grve the legal name of the persen, finm. public organizaton, ar any other entity that operates the facibily or ste described n this application The rame of
the aperator may or may ot be the same name as the faciiity  The operatar of the facility 15 the legal entity which controls the facibity's operation, ruther
shan the plant uf site manager Do not use a colloquiat name Eater the compicte address and telephone numher ot the operator

Section 1 - Facilitv/Site Location Information

Eater the favility’s or site’s officral or legad name and complete address. icluding 1y, state and ZFP cade 11 the ity Jaoks o street address, imdicate the
stitte, the latitude and ‘ongitude of the facihity 10 the nearest 15 secands. or the quater. section. township, and rnge Ho the nearest quarner sechion) of the
approsimate center af the site

Section IV - Certification

Federal statutes provide for severe penaliies for sabimiting fabe informanon on this applicanon form. Pederal regulanons requine thas appiication te de
signed as folows

For w corporation by g fesponsible corporate ofticer. which means: (1) prestdent. seurelary . tredsurer, o vice-president of the corporation in charee of i
principal business functon. or any other perwn who performs simulur policy or decision miking funetions, or (i} the manager of one of more
manufactunng, production or opeeating Tacilities smploving more than 250 petsons or having gross annual siles or expenditures exceeding $2€ muthon
tin second-guarter 1980 Jollarst, of autheriy wosgn documents has been assigned or delegated o the mansger in avcordanve with comparate procedures,

Jom o drtrersiup or safe propeeteesh byoa gencral partner ot the proprietor, or

o s marie By, State. Federal or ather publie faciliey by erbier g prinein exetutive

Rewoard Tung 1988
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LFUCG LAND DISTURBANCE PERMIT APPLICATION AND ESC PLAN CHECKLIST

OWNER / DEVELOPER Name:

Date: Zone:

Address: City:

State: Zip:

Contractor Name and Address:

Reg #:

Contact Name, Phone/ FAX/Email:

ITEM DESCRIPTION Y

2

N/A |PAGE #

NOTES

I. Permits:

KY Construction Permit (KYR10 or Indvid)

100

Bl

USCOE 404 Permit

oL

KYDOW 401 Water Quality Cert.

KY Stream Construction Permit

]
[ | | T
i

FEMA LOMR or CLOMR

Il. BMPS:

Site Preparation:

[

Phasing plan for large projects

Maximum disturbed area = 25 acres

]
]

Limits of disturbance clearly marked

25 foot undisturbed buffer strip along streams

Construction Entrance/ Exit Pad

[’ Y
o | p]
N

No. 2 stone w/ filter fabric, min. 50 ft long (100" where practical)

Temporary Diversion (Berm or Ditch) [ —

Offsite (clean) water routed around disturbed area

Stream Crossings

Not allowed without US Amy Corps 404 permit

Jl
e
au

Concrete Washout Area

One washout pit for every 40 lots

Soil Stabilization:

Seeding/sodding scheduletiming [ —

Applied within 14 days of reaching final grade or suspending work

Slope Protection:

Silt Fence downslope of bare areas

Silt Fence installed along contour

] ]

ey
orc

Erosion Control Blankets on slopes

Conforms with Fig. 11-1in LFUCG Stormwater Manual

Drainage System Control:

I
.
i

Iniets Protected

Pipe Outfall Erosion Prevention

Channel Lining

[0 ] ) .

[ .
e

Sodding or seed w/ blankets/mats immediately after construction

Check Dams

Max drainage area = 10 acres

Sediment Basins and Traps:

Sediment Traps (drainage area < 5 ac)

|-

Minimum volume = 2yr-24hr runoff volume

Sediment Basins (drainage area = > 5 ac) 03

Minimum volume = 2yr-24hr runoff volume

Good Housekeeping:

Material storage addressed =]

o
0

Spill Prevention and Control addressed

Dust control addressed

|

[ 5 D N

Dewatering operations are filtered [

Narrative:

Schedule/sequence for BMP installation

oo
s

Ly

BMP Inspection Requirement

Every 7 days. or every 14 days and after 0.5" of rainfall

¢

BMP Maintenance Requirement | _

—

Roadway Cleaning

LFUCG USE ONLY: Review Date: Status: In Compliance: Y N  Additional Info Needed: Y N

Reviewed By:

Comments / ltems Missing or Incomplete:

Department:

Farm Effective Date - January 13, 2011
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Kentucky Best Management Practices Plan ¢ Construction Site Inspection Report

| Company: Site: County:

‘ Site Operator: Date:

' Receiving Water: " # Disturbed Acres:
Inspector Name:

" Total Site Area (acres):
Inspector Qualifications:

Inspection Type: Weekly o Y Inch Rain Days Since Last Rainfall # Inches of Last Rainfall:

Field Inspection Observations

gaMtZgory YS:mr?:anlﬁleA Field Indicators for Compliance
Project Notice of Intent (KPDES permit) and other local/state permits on file
Operations BMP Plan on site and available for review
Project timing/schedule and activities following BMP Plan
Weekly inspection and rain-event reports on BMPs available for review
Diversions, silt checks/traps/basins, and silt fences/barriers installed prior to clearing
Grading and clearing conducted in phases to minimize exposed soil areas
No vegetation removal or operations in stream or sinkhole buffer area (25-50 ft min)
Rock pad in place on all construction site exits leading to paved roads
No sediment, mud, or rock on paved public roads in project area
Dust control if needed when working in residential areas during dry conditions
Drainage Upland runoff diverted around bare soil areas with vegetated/lined ditches/berms
Management Drainage channels exiting the site are lined with grass/blanket/rock and stabilized
Discharges from dewatering operations cleaned in silt fence enclosure or other filter
No muddy runoff leaving site after rains up to 1'% inches
Erosion Exposed soil seeded/mulched after 2 weeks if no work is planned for the next 7 days
Protection Soils on steep slopes seeded/mulched/blanketed as needed to prevent rutting
Sediment | Silt fence. rock filter, or other sediment barrier below all bare soil areas on slopes
Barriers i Barrier installed across slope on the contour, trenched in, posts on downhill side
| Multiple sediment barriers at least 125 ft apart on unseeded slopes steeper than 4:1
J-hook interceptors along silt fence where heavy muddy flows run along fencing
No visible undercutting or bypassing or blowout of sediment barrier
Accumulated sediment is less than halfway to the top of sediment barrier
Slope Slopes tracked, disked. or conditioned after final grade is established
Protection Slopes seeded, mulched. or blanketed within 21 days, no unmanaged rills or gullying
Heavy downslope flows controlled by lined downdrain channels or slope drain pipes
No muddy runoff from slopes intc streams, rivers. lakes, or wetlands
Inlet inlet dam/device or filtration unit placed at all inlets receiving muddy flows
Protection No visible undercutting, bypassing. or blowout of inlet protection dam or device
Accumulated sediment is less than halfway to the top of the inlet protection dam/device
Qutlet High flow discharges have rock or other flow dissipaters of adequate sizing at outlet
Protection Culvert outlets show no visible signs of erosion/scour. bank failure. or collapse
Ditch and No unmanaged channel bank erosion or bottom scouring visible within or below site
Channel Ditches with slopes more than 3% have check dams spaced as needed, if not grassed
Stabilization Ditch check dams tied in to banks, with center 4” lower than sides. and no bypassing
Ditches with slopes of up to 5% are thickly seeded with grass (minimum requirement)
Ditches 5% to 15% are lined with thick grass and erosion control blankets as needed
Ditches 15% to 33% are lined with thick grass and matting or other approved product
Ditches exceeding 33% are paved or lined with rock or other approved product

Gravity/Force Main RMP Specifications
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Sediment
Traps
and Basins

Storage volume is at least 134 cubic yards for each acre of bare soil area drained
Trap or basin is seeded/mulched and stabilized:; no collapsing sidewalls or banks
Quitlet structure is stable and consists of rock-lined notched overflow or outlet riser
Rock overflow is 6" lower in center to controf overflow discharge

Quitlet riser pipe has concrete & rock base. ¥z inch holes every 3" to 6", and trash rack
Area near pipe outlet or overflow is stable. with no scour or erosion

Sediment removed before trap or basin is halfway full; disposal is away from ditches

Maintenance

Sediment behind silt fence and other filters does not reach halfway to top

of EPSC Sediment traps and basins are tess than half full of sediment

Management Gullies repaired., silt fences and other controls inspected and repaired/repiaced

Practices Written documentation of controls installed, inspection results. and repairs performed
All controls removed and areas graded, seeded, and stabilized before leaving site

Materials Materials that may leach pollutants stored under cover and out of the weather

Storage. Fuel tanks located in protected area with double containment system

Handling. Fuel and/or other spilis cleaned up promptly; no evidence of unmanaged spills

and Cleanup

No evidence of paint, concrete, or other material washouts near drain inlets
No storage of hazardous or toxic materials near ditches or water bodies

Waste
Disposal

Trash, litter. and other debris in proper containers or properly managed

No litter or trash scattered around on the construction site

Provisions made for restroam facilities and/or other sanitary waste management
Sanitary waste facilities clean and serviced according to schedule

No disposal of any wastes into curb or other inlets, ditches, streams, or water bodies

Inspection Notes and Key Observations

List of Stabilized Areas: Vegetation is Established; Ditches are Stabilized; No Exposed Soil

Other Notes or Observations:

Corrective Actions Taken and/or Proposed Revisions to BMP Plan:

I certify under penalty of law that | understand the terms and conditions of the general Kentucky Pollutani Discharge
Elimination System (KPDES) permit that authorizes the storm water discharges associated with industrial activity from
the construction site identified as part of this certification

Signature of Inspector:

Gravity/Force Main RMP Specifications
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CONTRACTOR AND SUBCONTRACTOR CERTIFICATIONS

SWPPP Files, Updates, and Amendments

This SWPP Plan and related documents (e.g., NOI, inspection reports, US ACE permits, etc.) will be kept
on file at the construction site by (name and title). The
SWPPP will be updated by the Owner and/or Site Manager to reflect any and all significant changes in
site conditions, selection of BMPs, the presence of any unlisted potential pollutants on site, or changes in
the Site Manager, contractor, subcontractors, or other key information. Updates and amendments wiil be
made in writing within 7 days and will be appended to the original BMP Plan and available for review.

Stormwater Pollution Prevention Plan Certification

 certify under penalty of law that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gathered
and evaluated the information submitted. Based on my inquiry of the person or persons who manage the
system, or those persons directly responsible for gathering the information, the information submitted is,
to the best of my knowledge and belief, true, accurate, and complete. | am aware that there are
significant penalties for submitting false information, including the possibility of fine and imprisonment for
knowing violations.

Signed: Date:

Title:

| certify under penalty of law that | understand the terms and conditions of the general KPDES permit that
authorizes the storm water discharges associated with the construction site activity identified as part of
this certification.

Subcontractor Certification
The subcontractors below certify under penalty of law that they understand the terms and conditions of

the general KPDES permit that authorizes the storm water discharges associated with the construction
site activity identified as part of this certification.

Signed: Date:
Title:
Signed: Date:
Title:
Signed: Date:
Title:
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FIGURE 11-1
STORMW ATER SLOPE PROTECTION GUIDANCE
(EFFECTIVE DATE 1/13/2011)
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NOTE: IF A SIMILAR DETAIL iS PROVIDED IN THE CONSTRUCTION DRAWINGS,
THE CONSTRUCTION DRAWINGS DETAIL. SHALL SUPERCEDE THIS DRAWING.
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FIGURE 11-2
STORMWATER ROAD\PARKING STABILIZATION

MANUAL

(EFFECTIVE DATE 1/13/2011)

NOTE: IF A SIMILAR DETAIL IS PROVIDED IN THE CONSTRUCTION DRAWINGS,
THE CONSTRUCTION DRAWINGS DETAIL SHALL SUPERGEDE THIS DRAWING.

EXISTING GROUND
8" MIN., —

= 1=
IJ lI

GEQTEXTILE — /
UNDER STONE (OPTIONAL) /

KTC AGGREGATE NOC.2 OR EQUIVALENT -
{1.5 TO 3 INCHES IN DIAMETER)

CROSS SECTION

W = 14" MIN. FOR OME WAY TRAFFIC
207 MIN. FOR TWOQ WAY TRAFFIC
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FIGURE 11-3
STORMWATER CONSTRUCTION ENTRANCE

MANUAL

(EFFECTIVE DATE 1/13/2011)

— 50" MIN, — —I

PUBLIC STREET

I T
6" MM, — !g%lzilé%%iﬁr GEOTEXTILE _ /
e UNDER STONE /

KTC AGGREGATE NO.2 GR EQUIVALENT —/
{1.5 TO 3 INCHES IN DIAMETER)

CROSS SECTION

l" 50" MIN.

20" MIN. &

PUBLIC STREET

NOTE: IF ASIMILAR DETAIL IS PROVIDED IN THE CONSTRUCTION DRAWINGS,

THE CONSTRUCTION DRAWINGS DETAIL SHALL SUPERCEDE THIS DRAWING.
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FIGURE 11-4
STORMWATER CONSTRUCTION ENTRANCE

MANUAL NOTES AND SPECIFICATIONS

(EFFECTIVE DATE 1/13/2011)

SPECIFICATIONS FOR GEOTEXTILE FABRIC

GRAB TENSILE STRENGTH 220 1BS. {MIN.)
' (ASTM D1682)

ELONGATION FAILURE 607 (MIN.)
(ASTM D1682)
MULLEN BURST STRENGTH 430 LBS. (MIN.)
(ASTM D3768)
PUNCTURE STRENGTH 125 [BS. (MIN.)
(ASTM D751)
(MODIFIED)
EQUIVALENT OPENING SIZE 40-80

(US STD SIEVE)
(CW—02215)

NOTES

A STABILIZED ENTRANCE PAD OF CRUSHED STOME SHALL BE LOCATED WHERE TRAFFIC
WILL ENTER OR LEAVE THE CONSTRUCTION SITE ONTO A PUBLIC STREET.

]

SOIL STABILIZATION FABRIC SHALL BE USED AS A BASE FOR THE CONSTRUCTION ENTRANCE.

3. THE ENTRANCE SHALL BE MAINTAINED IN A CONDITION WHICH WILL PREVENT TRACKING OR
FLOWING OF SEDIMENT ONTQ PUBLIC STREETS OR EXISTING PAVEMENT. THIS MAY REQUIRE
PERIODIC TOP DRESSING WITH ADDITIONAL STONE AS CONDITIONS WARRANT AND REPAIR OR
CLEAN OUT OF ANY MEASURES USED TO TRAP SEDIMENT.

4. ANY SEDIMENT SPILLED, DROPPED, WASHED, OR TRACKED ONTO PUBLIC STREETS OR INTO
STORM DRAINS MUST BE REMOVED IMMEDIATELY.

9. WHEN APPROPRIATE, WHEELS MUST BE CLEANED TO REMGCVE SEDIMENT PRIOR TO ENTERING
A PUBLIC STREET. WHEN WASHING IS REQUIRED, IT SHALL BE DONE IN AN AREA STABILIZED
WITH CRUSHED STONE WHICH DRAINS INTO AN APPROVED SEDIMENT BASIN,

NOTE: IF A SIMILAR DETAIL IS PROVIDED IN THE CONSTRUCTION DRAWINGS,
THE CONSTRUCTION DRAWINGS DETAIL SHALL SUPERCEDE THIS DRAWING.
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FIGURE 11-5
STORMWATER STAPLE PATTERN FOR STRAW

MANU AL OR EXCELSIOR MATS

(EFFECTIVE DATE 1/13/2011)

4 WIDE BLANKETS 8" WIDE BLANKETS
SLOPES UP TO 1.5H:1V xﬁ VA :

. INSTALL B ANKET VERTICALLY
OF HORIZONTALLY

USE 12" STAPLE SPACING

Oh STARTER ROW.

CCHESIVE SOILS:

NO OVERLAP REQUIRED QN SIDE SEAMS
. USF &7 STAPLE LENG™

NQON  COHESIVE SOILS:

SIDE SEAM OVERLAP
STAFLE LENGTH
AMCHOR TRENCH AT
F SLOPE

. USE
. UsE
USE
TCPR

O ™o

1.5-2.6 STAPLES/SQ YD

47 WIDE BLANKETS 8" WIDE BLANKETS

CHANNELS IN COHESIVE SOILS

. USE €” SIDE SEAM OVERLAP

. USE 67 STAPLE LENGTH

. USE &" TRANSVERSE ANCHOR
TRENCH AT 100-FT. INTERVALS

. USE 12" STAPLE SPACING

OM STARTER ROW

USSTREANM BLANKET SHOULD
OVERLAP COWNSTREAM BLANKET
A DISTANCE COF 127 IN A
"SHINGLE" FASHION AND BURY
[HE FINISHED TOE AT LEAST 8" 5
L

i

* 2.5-3.0 STAPLES/SQ YD

/

4 WIDE BLANKETS 8 WIDE BLANKETS
CHANNELS IN NON—COHESIVE SOILS A —X .

. USE 8" SIDE SEAM OVERLAP

., USE 8" STAPLE LENGTH

. USE 6" TRANSVERSE ANCHOR
TRENCH AT 20—-FT. INTERVALS

. USE 12" STAPLE SPACING
Ob STARTER ROW.

. UPSTREANM BLANKET SHOULD
OVERLAP DOWNSTREAM BLANKET
A DISTANCE OF 127 IN &
"SHING_E" FASHION AND BURY

THE FINISHED TQE AT LEAST 87

NOTE: IF A SIMILAR DETAIL IS PROVIDED IN
THE CONSTRUCTION DRAWINGS, THE

CONSTRUCTION DRAWINGS DETAIL SHALL
SUPERCEDE THIS DRAWING.

3.5-4.0 STAPLES/SQ vD
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STORMWATER
MANUAL

FIGURE 11-6
PLACEMENT OF TRM IN CHANNEL

(EFFECTIVE DATE 1/13/2011)

B RN ““ o8

-‘\‘!“.',"a

CHECK SLOT
512"
AT 25' INTERVALS.

FACH MAT STRIP.

OVERLAP IN A SHINGLE FASHION
3" OVERLAP STAKED AT 3-5' INTERVALS

WHEN ROLL TERMINATES, IT IS
STAKED OVER THE ROLL WHICH

EXTENDS DOWNSTREAM IN A SHINGLE
FASHION WITH A 38" OVERLAP.

e

DIRECTICN OF FLOW

DEEF TRANSVERSE TRENCH
STAKE AT
OVERLAP AND AT CENTER OF

WATER

.\_.w- l\- X

‘1

UPSTREAM AND DOWNSTREAM
ANCHOR SLOTS
BURY TRM TQ 12" DEPTH TO
PREVENT "UNDER FLOW" AT
UPPER END AND "WATERFALL’
EFFECT AT LOWER END.

See Figure 11-7

SIDE SLOPE SHELF

TRM STAKED AT 3-5' INTERVALS
ON 4" SHELF. BACK FILL AND TAMP
TO PREVENT UNDER WASHING.

WATER RUN-OFF EWNTERS ONTO
TRIM LINING — NCT UNDER 1T

CHECK SLOT DETAIL
STAKE AND BACK FiLL IN CHECK

SLOT BEFCRE CONTINUING
TO PLACE UPSLORPE

NOTE: IF A SIMILAR DETAIL 1S PROVIDED IN
_ THE CONSTRUCTION DRAWINGS, THE
CONSTRUCTION DRAWINGS DETAIL SHALL
SUPERCEDE THIS DRAWING.
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FIGURE 11-7
STORMWATER ANCHOR SLOT DETAILS FOR TRM
MANUAL

(EFFECTIVE DATE 1/13/2011)
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NOTE: IF A SIMILAR DETAIL IS PROVIDED IN
THE CONSTRUCTION DRAWINGS, THE

CONSTRUCTION DRAWINGS DETAIL SHALL
SUPERCEDE THIS DRAWING.
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STORMWATER
MANUAL

FIGURE 11-12
TEMPORARY DIVERSION DITCH

(EFFECTIVE DATE 1/13/2011)

—— FILL SLOPE
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4 —MAKX. SIDE
SLOPE OF

S — WIDTH AND DEPTH
70 B8F DETERMINED
BY TNGINEER (18" MIN.)

NOTE: IF A SIMILAR DETAIL IS PROVIDED IN
THE CONSTRUCTION DRAWINGS, THE

CONSTRUCTION DRAWINGS DETAIL SHALL
SUPERCEDE THIS DRAWING.
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FIGURE 11-13
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FIGURE 11-14
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FIGURE 11-15
SLOPE DRAIN — PROFILE

(EFFECTIVE DATE 1/13/2011)
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FIGURE 11-17
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FIGURE 11-18
SEDIMENT TRAP
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NCTES:

1) THE SIZE, SHAPE AND LOCATION OF TRAP MAY BE ADJUSTED FROM THAT
SHOWN IN ThHE CONSTRUCTION PLANS, AS DIRECTED BY THE ENGINEER.

2)  THE SEDIMENT TRAP MAY BE CONSTRUCTED AS DIRECTED BY THE
FINGINEER AS LONG AS THE AREA AND DEPTH IS AT LEAST AS THAT
INDICATED ON THE PLANS.

3) SEDIMENT TRAP SHALL BE CONSTRUCTED BY EXCAVATING THE BASIN
N NATURAL OR EXCAVATED CHANNELS. SEDIMENT DEPOSITS IN TRAP
SHALL BE REMOVED EACH TIME THE TRAP 1S APPROXIMATELY 50 PERCENT
FILLED.  WHEN THEIR USEFULNESS HAS ENDEC, THE TRAPS SHALL BE
REMOVED, SURPLUS MATERIAL DISPOSED OF AND THE ENTIRE DISTURBED
AREA SHALL BE SEEDED AND PROTECTED, OR SODOED, AS DIRECTED.
SEDIMENT TRAPS MAY REMAIN [N PLACE UPON COMPLETICH O- THE
PRPOJECT DMLY WHEN PERMITTED BY THE ENGINEER OR THE PLANS.
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FIGURE 11-21
STORMWATER TEMPORARY SILT FENCE
MANUAL

(EFFECTIVE DATE 1/13/2011)
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FIGURE 11-22
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GENERAL NOTES

+ FILTER FABRIC SHALL BE PURCHASED IN A CONTINUQUS ROLL AND CUT TO THE LENGTH OF
THT 3ARRIER. WHEN JCINTS CANNCT BE AVOIDED, FILTER FABRIC SHALL BE SPLICED
TOGETHER CONLY AT A POST WITH 3 FOOT MIN. OVERLAP, AND SECURELY SEALED.

[

POSTS SHALL BE SPACED AT 6 FOOT INTERVALS IN AREAS OF RAPID RUNOGFF.

3 POSTS SHALL BE AT LEAST 5 FEET IN LENGTH.

STEEL POSTS SHALL HAVE PROJECTIONS FOR FASTENING WIRE AND FABRIC.

£

5 WOOD POSTS SHALL BE 2 INCHES BY 2 INCHES OR FQUIVALENT. STEEL POSTS SHALL
BZ 1.33 LBS BER LINEAR FOOT.

6. A WRE MESH SUFPORT FENCE SHALL BE FASTENED SECURELY TO THE UPSLOPE SIDE
OF THE POSTS USING HEAVY DUTY WIRE STAPLES AT LEAST 1 INCH IN LENGTH, WIRE TIES
OR HOG RIMGS. THE WIRE SHALL EXTEND INTO THE TRENCH A MINIMUM OF 2 INCHES AND
SHALL NOT ZXTEND MORE THAN 36 INCHES ABOVE THE ORIGIMAL GROUND SURFACE.

7 WASHED STONE SHALL BE USED TO BURY SKIRT WHEN SILT FENCE IS USED ADGACENT TO A
CHAMNNEL, CREEK, OR POND.

8 TURN SILT FENCE UP SLOPE AT ENDS.

NOTE: IF A SIMILAR DETAIL IS PROVIDED IN
THE CONSTRUCTION DRAWINGS, THE

CONSTRUCTION DRAWINGS DETAIL SHALL
SUPERCEDE THIS DRAWING.
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FIGURE 11-25
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FIGURE 11-26
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SECTION 02373 — STREAM CROSSINGS, STREAMBANK RESTORATION, AND STREAM BUFFER
RESTORATION
PART 1 - GENERAL
1.01 SCOPE OF WORK
A The Contractor shall furnish all labor, materials, and equipment required for installing all
structural and vegetative features associated with stream crossings, streambank restoration,
and stream buffer restoration areas. Work in this section may include installation of
Constructed Riffles, Temporary Stream Crossings, Streambank Restoration, and/or Stream
Buffer Restoration.
B. The Contractor shall take all measures necessary to minimize the use of equipment within
the banks of a stream.
1.02 PERMIT REQUIREMENTS
A. The Contractor is responsible to meet and follow all of the requirements and provisions in all
project permits. A copy of applicable permits acquired by the Owner is included in Section
00890 — Permits.
PART 2 - PRODUCTS
2.01 STREAM BUFFER PERMANENT SEEDING

A. Stream buffer seeding shall be used for permanent seeding where land disturbance has
occurred within 25 feet of the stream bank, with the following exceptions:

1. If a property owner landscaping agreement differs from this specification, the property
owner landscaping agreement shall be followed on that property, or

2. The Construction Drawings identify a different location and/or seed mix.

B. The Stream Buffer Permanent Seed Mix shall consist of the following mix spread at a rate of

20 Ibs/acre:

Common Name Scientific Name % Lbs/ac

Redtop Agrostis alba 10% 2

Elm-leaved . o o

Goldenrod Solidago ulmifolia 5% 1

Big Bluestem Andropodon gerardii 20% 4

Virginia Wild Rye Elymus virginicus 20% 4

Prairie Switchgrass | Panicum virgatum 15% 3

Cutleaf Coneflower Rudbeckia laciniata 5% 1
Heliopsis o

Ox Eye Sunflower helianthoides 5% 1

River Oats Ch_asmanthlum 15% 3
latifolium

Black-eyed Susan Rudbeckia hirta 5% 1

TOTAL 100% 20
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202 WOVEN COIR FABRIC

A. The Contractor shall submit a shop drawing for the proposed material for review and approval
by the Owner’s Engineer prior to placement.

B. Woven Coir Fabric shall be woven from machine twisted coir twines made of bristle coir.
Woven Coir Fabric shall be Rolanka BioD-Mat 90 or approved equal meeting the following
minimum requirements:

PROPERTY TEST METHOD TYPICAL
Mass/Unit Area (oz/yd®) ASTM D 3776 29
Tensile Strength (Machine

Direction) (Ibs /ft) ASTM D 4595 1776
Tensile Strength (Transverse

Directions) (Ibs./ft) ASTM D 4595 936
Elongation (Machine Direction) ASTM D 4595 50
%)

Elongation (Transverse Direction) ASTM D 4595 24
%)

Thickness (in.) ASTM D 1777 0.35
Recommended Shear Stress

Ibs. /ft 2 N/A 5
Recommended Flow (ft/s) N/A 16

C. Wooden stakes to fasten coir fabric to the soil shall be hardwood stakes that are solid and
free of rot, with the following approximate dimensions: 1” x 2” x 18" (tapered to a point). The
Contractor may fabricate or purchase stakes.

D. Sod staples for anchoring void spaces of the coir fabric shall be bio-degradable wooden
stakes.

203 CONTAINER PLANTS

A. Tree and shrub plant species and quantities shall be in accordance with those listed or shown
on the Construction Drawings. All trees and shrubs shall be in containers grown with air-root
pruned technique, spin-out containers or equivalent.

B.  Woody plants shall exhibit a fully developed fibrous root system that allows the root ball to
remain intact after removal from the container. Roots shall not be pot-bound or spiraling in
the container.

C. Double shredded hardwood mulch shall consist of the bark from hardwood trees which has
been milled and screened to a maximum 4 inch particle size. Mulch shall provide a uniform
texture free from sawdust, weed seeds, foreign materials and any artificially introduced
chemical compounds detrimental to plant life. Mulch shall be well aged (a minimum age of 6
months).

D. Nursery stock material shall be identified with attached, durable, waterproof labels and
weatherproof ink. Labels shall state the scientific name of the specified plants. Common
names are not acceptable. The scientific names must match those in the project plans.
Plants that are unlabeled or improperly labeled shall not be accepted. Plant material shall be
protected during delivery to prevent desiccation and damage to branches, trunk, root system,
or earth ball.

E. Plant material shall be checked for unauthorized substitution and to establish nursery grown

status. Plant material showing desiccation, abrasion, sun-scald injury, disfigurement, or
unauthorized substitution shall be rejected. Container-grown plant material shall show new
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fibrous roots and the root mass shall contain its shape when removed from the container.
Plant material with broken containers shall be rejected. Ali rejected plant material shall be
removed from the project site by the Contractor by the close of each working day.

Fertilizer for container plants shall be MYCOtabs 20-10-5 slow release mycorrhizal fertilizer
tablets or equivalent.

204 LIVE STAKES

A

c O @

m

Live stake plant species shall be silky dogwood unless otherwise denoted in the Construction
Drawings. Cuttings shall be alive, but dormant, with side branches removed and bark intact.

Cuttings shall be ¥ to 2-inch diameter stock and 3 feet in length.

The basal ends of the cuttings shall be cut on an angle to facilitate insertion into the soil.
The materials may be collected or purchased.

No species shall be substituted without prior written approval from the Owner.

Cuttings shall be bagged and/or bundled by species and shall be identified with durable and
waterproof labeling and/or weatherproof ink. Labels shall state the scientific name of the
plant species grouping. Common names are not acceptable. The scientific names must
match those in the specification. Plants that are unlabeled or improperly labeled shall not be
accepted.

Plant material that is damaged or desiccated, or does not meet the material specifications

shall not be accepted. All rejected plant material shall be removed from the project site by
the Contractor by the close of the working day.

2.05 BRANCH PACKING

A

Material may consist of branches of silky dogwood species. Branches should be a minimum
of 5 feet long and should be installed the same day that they are prepared, if harvested
locally. Materials can be either harvested from existing living trees or purchased from a
vendor. If immediate planting cannot be performed, the basal end of the plant shall be kept in
water and the plant shall be refrigerated.

2.06 STONE

A

B.

All stone shall consist of clean limestone of the specified size; hard, durable, and angular in
shape, and resistant to weathering. Stone shall not contain deleterious amounts of shale, as
determined by the Engineer. Porous or friable stone shall not be accepted.

Stone shall be of the size and quantity as shown on the Construction Drawings.

2.07 TOPSOIL

A

Topsoil shall consist of the upper portion of the soil profile and shall be loose, friable soil that
is free of stones larger than one inch (1"), sub-soil, refuse and other debris including stumps,
roots, brush, weeds, and non-organic materials. The acceptable soil texture classification for
topsoil, in accordance with the U.S. Department of Agriculture is: clay (40% maximum), silt
(70% maximum), and sand (60% maximum). Manure and/or partially composted materials
are not acceptable. Topsoil (both salvaged and furnished) shall meet the following minimum
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standards through analytical testing, unless otherwise directed by LFUCG or the Owner’s
Engineer:

Organic Matter > 3%
pH (range) 58-7.0
Soluble Salts < 500 parts per million

The Owner’s Engineer shall visually approve representative samples of topsoil. Al
operations involved in the placing, spreading, and rolling of the topsoil shall be subject to the
approval of the Owner. Selected topsoil shall be obtained from approved stockpiles of
materials from excavation, from stripping, from borrow areas, or from other approved
sources.

PART 3 — EXECUTION

3.01

3.02

3.03

GENERAL

A

All work within and along a stream shall be consistent with all project permits and the
requirements of the state and local regulatory agencies.

The Contractor shall take care to prevent the deposition of sediment into the stream.

Stream diversion operations shall be scheduled such that work is completed as quickly as
possible. Contractor shall not construct in a stream when rainfall is expected during the time
excavation will be occurring in the stream.

Gravity sewer lines, force mains and water lines that cross streams shall be constructed by
methods that maintain normal stream flow and allow for a dry excavation. Water pumped
from the excavation shall be contained and allowed to settle prior to reentering the stream.
Excavation equipment and vehicles shall operate outside of the flowing portion of the stream.
Spoil material from the line excavation shall not be allowed to enter the flowing portion of the
stream. The provisions of this condition shall apply to all types of utility line stream crossings.

Removal of riparian vegetation in the stream buffer and on the stream banks shall be limited
to that necessary for equipment access. Effective erosion and sedimentation control
measures shall be employed at all times during the project to prevent degradation of waters
of the Commonwealth. Within 25 feet of a stream, site regrading and reseeding shall be
accomplished within 7 days after disturbance.

STREAM BUFFER PERMANENT SEEDING

A

Stream Buffer Permanent Seeding shall be conducted in accordance with the specifications
of Section 02372, Article 3.04 - Permanent Seed using the seed mix listed in this Section
02373, Article 2.01 - Stream Buffer Permanent Seeding.

WOVEN COIR FABRIC

A

When placing woven coir fabric, the surface of the soil should be smooth and free of rocks,
roots and other obstructions.

Seed the prepared soil areas in accordance with Section 02372, Article 3.04 — Permanent
Seed prior to the installation of the coir fabric.

Fabric shall be trenched, placed and staked in according to the Construction Drawings.
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D.

Biodegradable wooden stakes shall be inserted sporadically within void spaces and areas
with puckers in the fabric.

3.04 CONTAINER PLANTS

A

Planting operations shall be performed only during periods when successful results are likely.
To minimize stress or transplant shock, no plants shall be installed when ambient
temperatures are forecasted to rise above 90°F at any point during a forty-eight (48) hour
period following installation. In addition, no plants shall be installed when ambient
temperatures are forecasted to drop below freezing. In general, trees and shrubs do best
when planted in early spring or fall.

If trees and shrubs are not planted through erosion control blanket, then mulch in the form of
hardwood mulch or mulch mats shall be used.

The Contractor shall mulch and fertilize.

All trees and shrubs should be fertilized with MYCOtabs 20-10-5 slow release mycorrhizal
fertilizer tablets or equivalent. Each containerized plant should receive one 21 gram tablet.
All fertilizer tablets are to be installed 4 inches below and 4 inches to the side of the plant
roots.

All plants shall be watered thoroughly once unloaded and immediately after planting. Water
until saturated once per week for the first four to six weeks and once every other week
through the fall season. Water shall not contain elements toxic to plant life.

Prior to shipping to the site, the Contractor shall request approval of trees, shrubs, and
fertilizer ordered. A delivery schedule shall be provided at least 10 calendar days prior to the
first day of delivery of trees and shrubs.

If plants are not planted on the day of delivery, the plants shall be stored onsite in a shaded
location and will be kept moist and cool.

Each root ball from containerized woody stock shall be carefully removed from the container
without damaging the root system or plant.

When digging a planting hole for containerized woody stock, the diameter of the planting hole
shall be at least 30% greater than the diameter of the root ball.

Trees and shrubs shall be placed in the center of the hole with top of root ball 1 inch above
finished grades.

Following planting, each hole shail be backfilled with soil removed from the hole when the
hole was formed.

Where the removed soil is unacceptable, a soil amendment shall be required.
Each planted tree and shrub shall have a minimum depth of 6 inches of organic material.

Organic soil amendment may consist of composted wood chips, composted leaf mulch, or
other suitable and available natural organic material.

If amending the planting areas with topsoil, acceptable topsoil shall meet the material
requirements of this Section 02373, Article 3.08 - Topsoil.

Containerized trees and shrubs planted through erosion control blanket shall be planted
through clean incisions in the blanket. Incisions shall be parallel to the direction of flow in the
stream.
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Portions of the erosion control blanket shall not be removed.

The blanket incision shall be securely closed with wire staples or stakes.

Seeded areas shall be inspected at least weekly after planting and after each rainfall of one-
half inch or more. Areas requiring additional seed and mulch shall be repaired within 48

hours.

If vegetative cover is not established within 21 days, the area shall be reseeded.

3.05 LIVE STAKES

A

Live stakes shall be installed at any time during their dormant period when the ground is not
frozen. Live stakes shall not be installed after dormancy is broken or after sprouting. Stakes
that begin sprouting before planting will be rejected.

Prior to shipping to the site, the Contractor shall request approval from the Owner’s Engineer
of live stakes ordered. A delivery schedule shall be provided at least 10 calendar days prior
to the first day of delivery of live stakes.

Plants shall be stored in a continuously cool, covered, and moist state.

Live stakes shall be soaked for 24 hours prior to installation in clear water, with the basal end
of the plant in the water and shall be removed from the water no more than 1 hour before
planting.

Live stakes shall not be soaked for a length greater than ten (10) days.

The angled end of the live stakes shall be inserted into the soil manually or with the use of a
dead blow hammer with the uncut end protruding for approximately 3/5 of the cutting length.

In rock toe, live stakes shall be inserted to one-half their length into soil below stone fill with a
minimum of two buds exposed above the stone fill. An iron bar or a stinger attached to a
backhoe bucket can be used to make a pilot hole in firm or rocky soil.

If a pilot hole is used, the diameter of the pilot hole shall be less than the diameter of the
smallest live stake to ensure firm contact with the soil.

Each live stake shall be positioned perpendicular to the slope at a 45° angle facing
downstream followed by foot compaction around each cutting.

Live stakes shall be installed in a random configuration.

Live stakes that become split or “mushroomed” during installation shall be replaced at the
Contactor’s expense.

3.06 BRANCH PACKING

A

Prior to shipping to the site, the Contractor shall request approval from the Owner's Engineer
of live stakes ordered. A delivery schedule shall be provided at least 10 calendar days prior
to the first day of delivery of live stakes.

Plants shall be stored in a continuously cool, covered, and moist state.
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Branches shall be soaked for 24 hours prior to installation in clear water, with the basal end
of the plant in the water and shall be removed from the water no more than 1 hour before
planting.

D. Branches shall not be soaked for a length greater than ten (10) days.

E. The live branches should be placed in a crisscross configuration with the growing tips
generally oriented toward the slope face.

F. The density of the branches shall be 10-15 branches per linear foot.

G. After the live branches are configured, cover with a thin layer of soil approximately 1" thick.

3.07 STONE

A. All stone shall consist of clean limestone of the specified size; hard, durable, and angular in
shape, and resistant to weathering. Stone shall not contain deleterious amounts of shale, as
determined by the Engineer. Porous or friable stone shall not be accepted.

B. Stone shall be of the size and quantity as shown on the Construction Drawings and shall be

placed in the manner shown in Construction Drawings.

3.08 TOPSOIL

A

All proposed planted areas, not including stream banks, are to be covered with a minimum of
6 inches of topsoil prior to seeding or planting. Do not place topsoil within a stream channel
or on a stream bank where full bank flow could erode and remove the material.

Topsoil shall be evenly placed and spread over the graded area to a depth of 6 inches.

Minimize compaction during all operations by utilizing equipment having low unit pressure
ground contact and by limiting repeat passes over the same areas.

3.09 PUMP AROUND FLOW DIVERSION FOR STREAM CROSSINGS

A

For stream crossings, the Contractor shall install, maintain, and operate all cofferdams,
pumps, and protective works needed to divert stream flow and other surface water through
and around the project work zone.

The Contractor is responsible to determine the number and sizes of pumps necessary for
dewatering needs.

The Contractor shall inform the Owner’s Engineer of a plan for diverting the stream flow. The
de-watering plan must be approved by the Owner prior to the start of work and it shall include
information on the type, sizes of pumps, dam construction techniques, discharge outfall
protection, and other relevant information.

Operations shall be scheduled such that diversion installation, in-stream excavation, in-
stream construction, stream restoration, and diversion removal are completed as quickly as
possible.

The Contractor shall not construct in a stream when rainfall is expected during the time
excavation will be occurring in the stream.

To capture or divert water flows, cofferdams can be used across the stream channel and
secondary drainageways above (up-slope from) the work side as follows:
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1. Cofferdams shall be constructed of materials that will have a minimal impact on the
stream system. Cofferdams constructed of soil or material from the site shall not be used
unless specifically directed by the Owner's Engineer.

2. Acceptable materials shall include stone, water structures, plastic barriers, or sand bags
filled with clean and washed sand.

3. Contractor shall add sand bags filled with clean and washed sand as required to seal
leaks in rock cofferdams.

4. The Contractor is responsible to install all cofferdams/diversion structures in a safe and
correct manner. Cofferdams must be installed so as to withstand the pressures exerted
by the stream flow or ponded water against the cofferdam.

5. Commercial projects used as cofferdams (i.e. water structures, plastic barriers) shail be
installed in accordance with the manufacturer's specifications.

6. The Contractor is permitted to make only minor disturbances to the streambed or banks
as may be required to properly install the cofferdam.

G. Stream flow shall be pumped around the cofferdams and discharged back into the same
drainageway that the water was taken from.

H. The Contractor shall be responsible to provide all pumps, hoses, pipelines, fuel tanks, and
other items required to pump the stream flow around the work site, and for providing
supervision of the pumping operation during all hours the pumps are running.

1. The Contractor shall be responsible for calculating the required pump capacity to handle
the average stream flow in the area of the work.

2. The Contractor shall provide pumps that are in good operating order and free of leaks.
Pumps that are leaking fuel, lubricants, or other material, shall be immediately repaired or
replaced as necessary. All pump equipment shall be properly equipped with mufflers and
other noise suppression equipment to minimize noise impacts on the surrounding
residences.

3. Discharge hoses shall be reasonably free of leaks at either the fittings or the discharge
hose casing. No leaks from discharge lines shall be allowed to cause erosion.

4. The Contractor shall provide adequate suction hose length to allow the pumps to be
placed back from the immediate edge of the stream. Electric sump type pumps are
exempt from this requirement.

5. Only clean water will be allowed to enter the storm system or stream. The pumping
operation shall not allow for sediment from the stream bottom to be pulled into the pump.

I. Contractor shall dewater the work area and pump the work zone dewatering water into a
sediment trapping device.

J. Outlet protection shall be installed as required at the discharge point to prevent erosion of
soils and the streambed or bank.

K. Contractor shall complete construction activities across the stream.
L. Contractor shall restore the streambed and banks.

M. Contractor shall remove all materials placed for the cofferdam and outfall protection and shut
down pumping operation. (Salvage sandbags for future use if multiple stream crossings are
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required on the project.) Contractor shall remove all sandbags from the stream, including
damaged and empty bags.
310 TEMPORARY STREAM CROSSING
A Clearing and excavation of the streambed and banks shall be kept to a minimum.
B. The structure shall be removed as soon as it is no longer necessary for project construction.

C. Upon removal of the structure, the stream shall immediately be reshaped to its original cross
section and properly stabilized.

D. The approaches to the structure shall consist of stone pads with a minimum thickness of 6
inches, a minimum width equal to the width of the structure, and a minimum approach tength
of 25 feet on each side.

E. The structure shall be inspected after every rainfall and at least once a week and all damages
repaired immediately.

END OF SECTION
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SECTION 02400 - BORING AND JACKING

PART 1 - GENERAL
1.01 SCOPE OF WORK

A. Provide all labor, materials, equipment and services required to furnish and install all bored
and jacked carrier pipes in encasement pipes under railroad and highway crossings as
shown on the Drawings and/or specified herein.

1.02 SUBMITTALS

A. Descriptive literature, catalog cuts, or dimensional prints clearly indicating all dimensions and
materials of construction, shall be submitted on all items specified herein to the Engineer for
review before ordering. The submitted documents shall provide information indicating that
the materials are in conformance with the Contract Documents.

B. At the time of submission, the Contractor shall, in writing, call the Engineer’s attention to any
deviations that the submittals may have from the requirements of the Contract Drawings and
Specifications.

PART 2 - PRODUCTS
201 CARRIER PIPE

A. Carrier pipe shall be as specified in Section 02532 - Sewage Collection Lines or Section

02531 — Sewage Force Mains.
2.02 CASING PIPE

A. Casing pipe shall be steel, plain end, have a minimum yield point strength of 35,000 psi and
conform to ASTM A 252 Grade 2 or ASTM A 139 Grade B without hydrostatic tests. The
steel pipe shall have welded joints and be in at least 18 foot lengths. The exterior of the

casing pipe shall be coal tar epoxy coated.

B. The diameter of the casing pipe shall be as follows:

Carrier Pipe Nominal Diameter (Inches)

4 6 8 10112 |14 | 15| 16 | 18 | 20 { 21 | 24 | 27 | 30 | 33 | 36

Casing Pipe Nominal Diameter (Inches)

10|12 16|18 | 20| 24 | 24 | 30 | 30 | 30 | 36 | 36 | 38 | 42 | 46 | 48

For carrier pipe sizes greater than 36-inches nominal diameter, the casing pipe diameter size
shall be determined by the Engineer or as shown on the Contract Drawings.
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C. The wall thickness of the casing pipe shall be as follows:

Carrier Pipe Nominal Diameter (Inches)

Under

20 20 & 22 24 30 36 38 42 48

Casing Pipe Nominal Thickness (Inches)

0.250 0.281 0.312 | 0.406 | 0.469 | 0.500 | 0.562 | 0.625

However, should casing pipe thickness be specified or required on Highway or Railroad
permit approval sheets, said permit thickness requirement shall govern. Permit approval
sheets will be made available to the Contractor.

2.03 CASING SPACERS

A. Stainless Steel Casing Spacers: Stainless steel casing spacers shall be bolt-on style with a
shell made in two (2) sections of heavy T-304 stainless steel. Connecting flanges shall be
ribbed for extra strength. The shell shall be lined with a PVC liner .090" thick with 85-90
durometer. All nuts and bolts are to be 18-8 stainless steel. Runners shall be made of uitra
high molecular weight polymer with inherent high abrasion resistance and a low coefficient of
friction. Runners shall be supported by risers made of heavy T-304 stainless steel. The
supports shall be mig welded to the shell and all welds shall be fully passivated. Stainless
steel casing spacers shall be made by Cascade Waterworks Mfg. Co., or equal.

B. Solid Polyethylene Casing Spacers (to be used with PVC pipe only): Solid poiyethylene
casing spacers shall be bolt-on style with a shell made in two (2) sections. Carrier pipe shall
be wrapped with rubber strap inside casing space to prevent slippage. All nuts and bolts are
to be 18-8 stainless steel. Solid polyethylene casing spacers shall be made by Calpico Inc.,
Advance Products & Systems, Inc., or equal.

2.04 CASING END SEALS

A. Wrap-around end seals - Wrap-around end seals shall be made of a waterproof flexible coal
tar membrane reinforced with fiberglass, or synthetic rubber. The two exposed edges of the
wrap-around seal shall be adhesively bonded forming a watertight seal. The ends of the wrap
shall be sealed on the casing and carrier pipe by stainless steel bands. Wrap-around end
seals shall be made by Calpico Inc., Advance Products & Systems, Inc., or equal.

PART 3 - EXECUTION
3.01 CROSSINGS - GENERAL

A. Steel casing pipe for crossings shall be bored and/or jacked (or open cut installed where
indicated on the Drawings) into place to the elevations shown on the drawings. All joints
between lengths shall be solidly butt-welded with a smooth non-obstructing joint inside. The
casing pipe shall be installed without bends. The carrier pipe shall be installed after the
casing pipe is in place, and shall extend a minimum of two (2) feet beyond each end of the
casing to facilitate making joint connections. The carrier shall be braced and centered with
casing spacers within the casing pipe to preclude possible flotation. Casing spacers shall be
installed a maximum of eight (8) feet apart along the length of the carrier pipe within the
casing pipe, within two (2) feet of each side of a pipe joint, and the rest evenly spaced. The
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height of the supports and runners combined shall be sufficient to keep the carrier pipe at
least 0.75" from the casing pipe wall at ali times. Manufacturer's recommendations may
govern these requirements.

B. Ateach end of the casing pipe, the carrier pipe shall be sealed with casing end seals. The
end seals shall extend a minimum of 12 inches in each direction from the end of the casing

pipe.

C. Wood skids are not an acceptable method of supporting the carrier pipe.

3.02 CROSSING - RAILROAD

A. All sewer line crossings of railroads shall be prominently marked at railroad right-of-way lines,
on both sides of the track crossing, by durable, fiberglass line markers located over the
center of the sewer line. When possible, signs shall be located so that when standing at one
sign, the other marker is visible. Signs shall show the following:

Name and address of Owner.

Contents of pipe.

Pressure in pipe.

Pipe depth below grade at point of sign.

Emergency telephone number in event of pipe rupture.

aOhON =

B. Contractor must adhere to all safety requirements of the Railway line involved in the crossing.

1. All operations shall be conducted so as to not interfere with, interrupt, or endanger the
operation of trains nor damage, destroy, or endanger the integrity of railroad facilities.
Operations will be subject to inspection at any and all time.

2. All cranes, lifts, or other equipment that will be operated in the vicinity of the railroad’s
electrification and power transmission facilities shall be electrically grounded in an
approved manner.

3. Whenever equipment or personnel are working closer than fifteen (15) feet from the
centerline of an adjacent track, that track shall be considered as being obstructed.
Operations closer than fifteen (15) feet from the centerline of the track shall be conducted
only with the permission of, and as directed by, a duly qualified railroad employee present
at the site of the work.

4. Crossing the tracks at grade by equipment and personnel is prohibited except by prior
arrangement with, and as directed by, the railroad line. A separate permit must be
obtained, by the Contractor, for any “at grade” crossing of the tracks.

C. Allrailroad costs incurred by the Railway line due to work associated with the crossing
(inspection, flagging, track work, etc.) shall be paid by the Owner. However, itis the
Contractor’s responsibility to coordinate the work with the Railway.

D. Contractor shall notify the Railway line's area engineer a minimum of 14 working days prior to
desired start of construction.
3.03 BORING AND JACKING
A. The Contractor shall excavate his own pits, as he may deem necessary, and will set his
grade which shall be checked by the Engineer. Permits, as required, will be furnished or

obtained by the Owner, but shall be in the Contractor's hands before any excavating is
commenced.
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B. The boring method shall consist of pushing the pipe into the earth with a boring auger rotating
within the pipe to remove the spoil.

1.

The boring operation shail be progressed until the leading edge of the pipe has reached
the receiving pit.

The front of the pipe shall be provided with mechanical arrangements or devices that will
positively prevent the auger from leading the pipe so that there will be no unsupported
excavation ahead of the pipe.

The auger and cutting head arrangement shall be removable from within the pipe in the
event an obstruction is encountered. If the obstruction cannot be removed without
excavation in advance of the pipe, the pipe shall be abandoned in place and immediately
filled with grout or flowable fill concrete.

The over-cut by the cutting head shall not exceed the outside diameter of the pipe by
more than 2 inch. If voids should develop or if the bored hole diameter is greater than the
outside diameter of the pipe by more than approximately 1 inch, grouting or other
approved methods must be used to fill such voids.

The face of the cutting head shall be arranged to provide a reasonable obstruction to the
free flow of soft or poor material.

Any method which does not have this boring arrangement will not be permitted.
Contractor's boring arrangement plans and methods must be submitted to, and approved
by, the Engineer.

C. Inthe event an obstruction is encountered in boring which cannot be removed and it
becomes necessary to withdraw the casing and commence elsewhere, the hole from which
the casing is withdrawn shall be completely backfilled with flowable fill concrete.

D. Insurance to be furnished by the Contractor to cover this type of work shall be adequate to
meet the requirements of the Railroad and/or State or County Highway Departments.

3.04 CONTRACTOR’S RESPONSIBILITIES

A. Obtain a copy of the highway or railroad encroachment permit from the LFUCG before
beginning construction.

B. Attend a preconstruction meeting, if requested by the Owner, at the construction site with the
Owner, Highway Inspector Engineer, and Contractor being present.

END OF SECTION
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SECTION 02532 — SEWAGE COLLECTION LINES

PART 1 — GENERAL

1.01

SUMMARY

A

The Contractor shall furnish all labor, material, and equipment necessary to install gravity
sewer piping together with all appurtenances as shown and detailed on the Drawings and
specified herein.

PART 2 - PRODUCTS

2.01

DUCTILE IRON (DI) PIPE

A

Ductile iron pipe shall be furnished cement lined in accordance with ANSI/AWWA C104/A21.4
with bituminous seal coat unless otherwise noted on the drawings or in Bid Form. Ductile iron
pipe shall be furnished with rubber gasket push-on joints except as may otherwise be noted
on the drawings or in difficult working areas and with approval of the Engineer. All pipe inside
of casing pipe shall have restraining gaskets as specified in this Section. All DI pipe and
fittings within 2,000 LF downstream or to nearest manhole beyond 2,000 LF of a force
main discharge shall be lined with Protecto 401 coating, or approved equal as
specified hereinafter.

Pressure class shall be 150 psi minimum for mechanical and push-on joint pipe.

Thickness design of ductile iron shall conform in all aspects to the requirements of
ANSI/AWWA C150/A 21.50 latest revision.

Manufacture and testing of ductile iron pipe shall conform in all aspects to the requirements of
ANSI/AWWA C151/A 21.51 latest revision.

Pipe Coatings
1. Interior Lining
a. Condition of Ductile lron Prior to Surface Preparation

All ductile pipe and fittings shall be delivered to the application facility without asphait,
cement lining, or any other lining on the interior surface. Because removal of old
linings may not be possible, the intent of this specification is that the entire interior of
the ductile iron pipe and fittings shall not have been lined with any substance prior to
the application of the specified lining material and no coating shall have been applied
to the first six (6) inches of the exterior of the spigot ends.

b. Lining Material

The standard of quality is Protecto 401 Ceramic Epoxy. The material shall be an
amine cured novalac epoxy containing at least 20% by volume of ceramic quartz
pigment. Any request for substitution must be accompanied by a successful history
of lining pipe and fittings for sewer service, a test report verifying the following
properties, and a certification of the test resuits.

(1) A permeability rating of 0.00 when tested according to Method A of ASTM E-96-
66, Procedure A with a test duration of 30 days.

(2) The following test must be run on coupons from factory lined ductile iron pipe:
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(a)y ASTM B-117 Salt Spray (scribed panel) — Results to equal 0.0 undercutting
after two years.

(b) ASTM G-95 Cathodic Disbondment 1.5 volts @ 77°F. Results to equal no
more than 0.5 mm undercutting after 30 days.

(c) Immersion Testing rated using ASTM D-714-87.

i. 20% Sulfuric Acid — No effect after two years.

ii.  25% Sodium Hydroxide — No effect after two years.

. 160°F Distilled Water — No effect after two years.

iv. 120°F Tap Water (scribed panel) — 0.0 undercutting after two years with
no effect.

(3)An abrasion resistance of no more than 4 mils (.10mm) loss after one million
cycles — European Standard EN 598: 1994 section 7.8 Abrasion resistance.

c. Application
(1)Applicator

The lining shall be applied by a competent firm with a successful history of
applying linings to the interior of ductile iron pipe and fittings.

(2) Surface Preparation

Prior to abrasive blasting, the entire area to receive the protective compound shall
be inspected for oil, grease, etc. Any areas where oil, grease, or any substance
which can be removed by solvent is present, shall be solvent cleaned using the
guidelines outlined in DIPRA-1 Solvent Cleaning. After the surface has been
made free of grease, oil, or other substances, all areas to receive the protective
compounds shall be abrasively blasted using compressed air nozzles with sand
or grit abrasive media. The entire surface to be lined shall be struck with the blast
media so that all rust, loose oxides, etc., are removed from the surface. Only
slight stains and tightly adhering annealing oxide may be left on the surface. Any
area where rust reappears before lining must be reblasted.

(3)Lining

After the surface preparation and within eight (8) hours of surface preparation, the
interior of the pipe shall receive 40 mils nominal dry film thickness of Protecto
401. No lining shall take place when the substrate or ambient temperature is
below 40 degrees Fahrenheit. The surface also must be dry and dust free. If
flange pipe or fittings are included in the project, the lining shall not be used on
the face of the flange.

(4) Coating of Bell Sockets and Spigot Ends

Due to the tolerances involved, the gasket area and spigot end up to six (6)
inches back from the end of the spigot end must be coated with 6 mils nominal,
10 mils maximum Protecto Joint Compound. The Joint Compound shall be
applied by brush to ensure coverage. Care should be taken that the Joint
Compound is smooth without excess buildup in the gasket seat or on the spigot
ends. Coating of the gasket seat and spigot ends shall be done after the
application of the lining.

(5)Number of Coats

The number of coats of lining material applied shall be as recommended by the
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lining manufacturer. However, in no case shall this material be applied above the
dry thickness per coat recommended by the lining manufacturer in printed
titerature. The maximum or minimum time between coats shall be that time
recommended by the lining material manufacturer. No material shall be used
for lining which is not indefinitely recoatable with itself without roughening
of the surface.

(6) Touch-Up and Repair

Protecto Joint Compound shall be used for touch-up or repair in accordance with
manufacturer’'s recommendations.

d. Inspection and Certification
(1) Inspection

(a) All ductile iron pipe and fitting linings shall be checked for thickness using a
magnetic film thickness gauge. The thickness testing shall be done using the
method outlined in SSPC-PA-2 Film Thickness Rating.

(b) The interior lining of all pipe barrels and fittings shall be tested for pinholes
with a non-destructive 2,500-volt test. Any defects found shall be repaired
prior to shipment.

(c) Each pipe joint and fitting shall be marked with the date of application of the
lining system along with its numerical sequence of application on that date
and records maintained by the applicator of his work.

(2) Certification

The pipe or fitting manufacturer must supply a certificate attesting to the fact that
the applicator met the requirements of this specification, and that the material
used was as specified.

e. Handling
Protecto 401 lined pipe and fittings must be handled only from the outside of the pipe
and fittings. No forks, chains, straps, hooks, etc., shall be placed inside the pipe and
fittings for lifting, positioning, or laying.

2. Exterior Coating

Bituminous outside coating shall be in accordance with ANSI/AWWA C151/A 21.51 for
pipe and ANSI/AWWA C110/A 21.10 for fittings.

F. Fittings and gaskets for mechanical and push-on joint ductile and cast iron pipe shall conform
to the latest revisions of ANSI/AWWA C110/A 21.10 for mechanical and push-on joint fittings,
ANSI/AWWA C111/A 21.11 for gaskets, and ANSIJAWWA C153/A 21.53 for mechanical and
push-on joint compact fittings.

G. All ductile and cast iron fittings shall be ductile iron grade 80-60-03 in accordance with ASTM
A339-55.

H. Restrained joint pipe and fittings shall be a boltless system equal to "Field-Lok" restraining
gaskets or "TRFLEX Joint" as manufactured by U.S. Pipe & Foundry Company.

I.  Pipe shall be as manufactured by U.S. Pipe & Foundry Company, Clow, American Pipe
Company, or equal.
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2.02

2.03

J.

Pipe or fitting shall have the ANSI/AWWA standard, pressure (or thickness) class, diameter,
DI or ductile noted, manufacturer, and country and year where cast on the outside of the body.

POLYVINYL CHLORIDE (PVC) PIPE (SOLID WALL)

A

PVC pipe and fittings less than 15 inches in diameter shall conform to the requirements of
ASTM Standard Specifications for Type PSM Polyvinyl Chloride (PVC) Sewer Pipe and
Fittings, Designation D 3034. Pipe and fittings shall have a minimum cell classification of
12454B or 12454C as defined in ASTM D-1784. For depths 10 feet and less, pipe shalf have a
pipe diameter to wall thickness ratio (SDR) of 35. For depths greater than 10 feet up to 20 feet
maximum, pipe shall be SDR 26.

PVC pipe and fitting with diameters 18-inch through 27-inch shall conform to the requirements
of ASTM D-17845 and ASTM F-679. Pipe and fittings shall have a minimum cell classification
of 14545C. The minimum wall thickness shall conform to T-1 as specified in ASTM F-679. For
depths 10 feet and less, pipe shall have pipe stiffness 46 (SDR 35). For depths greater than
10 feet up to 20 feet maximum, pipe shall have pipe stiffness of 115 (SDR 26).

Joints shall be push-on bell and spigot type using elastomeric ring gaskets conforming to
ASTM D 3212 and F 477. The gaskets shall be securely fixed into place in the bells so that
they cannot be dislodged during joint assembly. The gaskets shall be of a composition and
texture which is resistant to common ingredients of sewage and industrial wastes, including
oils and groundwater, and which will endure permanently under the conditions of the proposed
use.

Pipe shall be furnished in lengths of not more than 13 feet. The centerline of each pipe
section shall not deviate from a straight line drawn between the centers of the openings at the
ends by more than 1/16 inch per foot of length.

PVC pipe shall not have a filler content greater than ten percent (10%) by weight relative to
PVC resin in the compound.

PVC pipe shall be clearly marked at intervals of 5 feet or less with the manufacturer's name or
trademark, nominal pipe size, PVC cell classification, the legend “Type PSM SDR 35 PVC
Sewer Pipe” and the designation “ASTM D 3034”, or “ASTM F-679". Fittings shall be clearly
marked with the manufacturer’s name or trademark, nominal size, the material designation
“PVC”, “PSM” and the designation ‘ASTM D 3034", or “ASTM F-679".

PVC pipe shall have minimum pipe stiffness of 46 psi (SDR 35) or 115 psi (SDR 26) for each
diameter when measured at 5 percent vertical ring deflection and tested in accordance with
ASTM D 2412.

PVC pipe installation shall conform to ASTM D-2321 latest revision.

Pipe shall be as manufactured by JM Eagle, H & W Pipe Company, or equal.

FIBERGLASS REINFORCED POLYMER MORTAR PIPE (FRPM)

A

References

1. ASTM D3262 - Standard Specification for “Fiberglass” (Glass-Fiber-Reinforced
Thermosetting-Resin) Sewer Pipe.

2. ASTM D4161 - Standard Specification for “Fiberglass” (Glass-Fiber-Reinforced
Thermosetting-Resin) Pipe Joints Using Flexible Elastorneric Seals.

3. ASTM D2412 — Standard Test Method for Determination of External Loading
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5.

Characteristics of Plastic Pipe by Parallel-Plate Loading.

ASTM D3681 — Standard Test Method for Chemical Resistance of “Fiberglass” Pipe in a
Deflected Condition.

ASTM D638 — Test Method for Tensile Properties of Plastics.

B. Materials

1.

Pipe Class: Pipe shall be stiffness class 46 (SN) for depths 30 feet or less; SN 72 for
depths greater than 30 feet.

Resin Systems: The manufacturer shall use only polyester resin systems with a proven
history of performance in this particular application. The historical data shall have been
acquired from a composite material of similar construction and composition as the
proposed product.

Glass Reinforcements; The reinforcing glass fibers used to manufacture the components
shall be of highest quality commercial grade E-glass filaments with binder and sizing
compatible with impregnating resins.

Silica Sand: Sand shall be minimum 98% silica with a maximum moisture content of
0.2%.

Additives: Resin additives, such as curing agents, pigments, dyes, fillers, thixotropic
agents, etc., when used, shall not detrimentally effect the performance of the product.

Elastomeric Gaskets: Gaskets shall meet ASTM F477 and be supplied by qualified
gasket manufactures and be suitable for the service intended.

C. Manufacture and Construction

1.

4.

Pipes: Manufacture pipe to result in a dense, nonporous, corrosion-resistant, consistent
composite structure. The interior surface of the pipes exposed to sewer flow shall be
manufactured using a resin & glass reinforced liner or resin with a 50% elongation
(minimum) when tested in accordance with D638. The interior surface shall provide crack
resistance and abrasion resistance. The exterior surface of the pipes shall be comprised
of a glass reinforced resin or sand and resin layer which provides UV protection to the
exterior. Pipes shall be Type 1, Liner 1, Grade 1 or Type 1, Liner 2, Grade 3 per ASTM
D362.

Joints: Unless otherwise specified, the pipe shall be field connected with fiberglass
sleeve couplings that utilized elastomeric sealing gaskets as the sole means to maintain
joint watertightness. The joints must meet the performance requirements of ASTM D4161.
Joints at tie-ins, when needed, may utilize gasket-sealed closure couplings.

Fittings: Flanges. Elbows, reducers, tees, wyes, laterals and other fittings shall be
capable of withstanding all operating conditions when installed. They may be contact
molded or manufactured from mitered sections of pipe joined by glass-fiber-reinforced
overlays. Fittings shall be FRPM. Tees with 6 inch stub for laterals may have stubs
constructed of FRPM or PVC SDR 35. Ductile iron (Dl) fittings may be substituted for
FRPM fittings. The DI fittings shall be lined with Protecto 401 coating, or approved
equal, and in accordance with DI pipe specification in this Section 02532.

Acceptable Manufacturer: HOBAS Pipe USA or Flowtite.

D. Dimensions

1.

Diameters: The actual outside diameter (18 inches to 48 inches) of the pipes shall be in
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accordance with ASTM D3262 and be in cast iron pipe sizes. For other diameters, OD’s
shall be per manufacturer’s literature.

2. Lengths: Pipe shall be supplied in nominal lengths of 20 to 40 feet. Actual laying length
shall be nominal +1, -4 inches. At least 90% of the total footage of each size and class of
pipe, excluding special order lengths, shall be furnished in nominal length sections.

3. Wall Thickness: The minimum wall thickness shall be the stated design thickness.

4. End Squareness: Pipe ends shall be square to the pipe axis with a maximum tolerance of
1/8".

E. Testing

1. Pipes: Pipes shall be manufactured and tested in accordance with ASTM D3262.

2. Joints: Coupling joints shall meet the requirements of ASTM D4161.

3. Stiffness: Minimum pipe stiffness when tested in accordance with ASTM D2412 shall
normally be 36 psi.

4. Strain Corrosion: The extrapolated 50-year strain corrosion value meet the requirements
of Table 4 in ASTM D3262 when tested in accordance with ASTM 3681.

F. Installation

1. Burial: The bedding and burial of pipe and fittings shall be in accordance with the project
plans and specifications and the manufacturer’s requirements.

2. Pipe Handling: Use textile slings, other suitable materials or a forklift. Use of chains or
cables is not allowed.

3. Jointing:

a. Clean ends of pipe and coupling components

b. Apply joint lubricant to pipe ends and elastomeric seals of coupling. Use only
lubricants approved by the pipe manufacturer.

c. Use suitable equipment and end protection to push or pull the pipes together.

d. Do not exceed forces recommended by the manufacturer for coupling pipe.

e. Join pipes in straight alignment then deflect to required angie. Do not ailow the
deflection angle to exceed the deflection permitted by the manufacturer.

4. Field Tests:

a. Testing shall be in accordance with specification hereinafter in this Section 02532.

2.04 REINFORCED CONCRETE PIPE

A

All reinforced concrete pipe shall conform to the requirements of ASTM C76, latest edition.
Class shall be as shown on the Drawings.

Joints shall be bell and spigot type using rubber Hamilton Kent TSS Series pre-lubricated
profile gasket (or approved equal) and shall conform to ASTM C443.
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C. The pipe shall be furnished in standard lengths of 8 feet to 16 feet.

D. The pipe shall be permanently marked showing the nominal inside diameter, manufacture
date, ASTM C76 class, and manufacturer’'s name. These markings for 30-inch diameter and
targer shall be inscribed on the pipe exterior and stenciled on the interior with paint or
permanent ink.

E. There shall be no lift holes.

F. Pipe shall be as manufactured by Independent Concrete Pipe Company, Sherman Dixie, or
approved equal.

G. Cement used in the manufacture of circular reinforced concrete pipe shall meet the
requirements of ASTM C 150 Standard Specification for Portland cement, for Type Il cement.

H. Athree-edge-bearing test shall be conducted by the manufacture according to ASTM C 497
Standard Test Method for Concrete Pipe, Manhole Sections, or Tile as proof of design by
determining the ultimate load capacity of the pipe. One segment from each pipe class must
pass the three-edge-bearing test such that the load required to produce the ultimate load
rating of the pipe. The test results shall be maintained in a log and provided to the Owner.
Manufacturer shall also maintain concrete cylinder testing data and quality control records to
verify that the pipe meets the required ASTM standards.

I. Joint test shall be conducted at the manufacturing plant by the manufacturer according to the
ASTM C 1103 Standard Practice for Join Acceptance Testing of Installed Precast Concrete
Pipe Sewer Lines to determine if the joint design is allowing leaks that need to be corrected in
the manufacturing of the pipe or gasket. The joint test shall be conducted on 25% (minimum)
of the pipe segments and the test results shall be maintained in a log and provided to the
Owner.

J.  An alkalinity test shall be conducted on the concrete mixture used for each type and class of
reinforced concrete sewer pipe used in the project. The alkalinity test shall be conducted
according to ASTM C497-05 Item 14 — Alkalinity of Concrete Mixture and the alkalinity of all
concrete mixtures shall be equal to or greater than 0.2 grams of CaCO3 equivalently reactive
per gram of concrete. The manufacturer shall complete the alkalinity tests. The cost of the
tests shall be incidental to the pipe cost. The Contractor shall include all such cost in the price
bid for the Work. The Contractor shall submit a signed, dated, and certified copy of the test
data to the Owner (in a format acceptable to the Owner) for review prior to delivering any pipe
to the project site. No additional compensation will be made to the Contractor for requiring the
testing.

K. All reinforced Concrete Sanitary Sewer Pipe shall include full thickness internal

protection to prevent microbiologically induced corrosion with concrete admixture
ConShield Technologies, Inc. or approved equal.

PART 3 - EXECUTION
3.01  PIPE LAYING
A. Excavation, trenching, backfilling, and bedding requirements are set forth in Section 02225.
B. All pipe shall be laid with ends abutting and true to the lines and grades indicated on the
Drawings. The pipe shall be laid straight between changes in alignment and at uniform grade
between changes in grade. Pipe shall be fitted and matched so that when laid in the trench, it

will provide a smooth and uniform invert.

C. Before each piece of pipe is lowered into the trench, it shall be thoroughly swabbed out to
insure its being clean. Any piece of pipe or fitting which is known to be defective shall not be
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laid or placed in the lines. If any defective pipe or fitting shall be discovered after the pipe is
laid, it shall be removed and replaced with a satisfactory pipe or fitting without additional
charge. In case a length of pipe is cut to fit in a line, it shall be so cut as to leave a smooth
end at right angles to the longitudinal axis of the pipe and beveled to match the factory bevel
for insertion into gasketed joints. Bevel can be made with hand or power tools.

D. The interior of the pipe, as work progresses, shall be cleaned of dirt, jointing materials, and
superfluous materials of every description. When laying of pipe is stopped for any reason, the
exposed end of such pipe shall be closed with a plywood plug fitted into the pipe bell so as to
exclude earth or other material and precautions taken to prevent flotation of pipe by runoff into
trench.

E. All pipe shall be laid starting at the lowest point and installed so that the spigot ends point in
the direction of flow.

3.02 JOINTING

A. All joint surfaces shall be cleaned immediately before jointing the pipe. The bell or groove
shall be lubricated in accordance with the manufacturer's recommendation. Each pipe unit
shall then be carefully pushed into place without damage to pipe or gasket. All pipe shall be
provided with home marks to insure proper gasket seating. Details of gasket installation and
joint assembly shall follow the direction of the manufacturer’s of the joint material and of the
pipe. The resulting joints shall be watertight and flexible. No solvent cement joints shall be
allowed.

3.03 UTILITY CROSSING CONCRETE ENCASEMENT

A. At locations shown on the Drawings, required by the Specifications, or as directed by the
Engineer, concrete encasement shall be used when the clearance between the proposed
sanitary sewer pipe and any existing utility pipe is 18 inches or less. Utility pipe includes
underground water, gas, telephone and electrical conduit, storm sewers, and any other pipe
as determined by the Engineer.

B. There are two cases of utility crossing encasement. Case | is applicable when the proposed
sanitary sewer line is below the existing utility line. Case [l is applicable when the proposed
sanitary sewer line is laid above the utility line. In either case, the concrete shall extend to at
least the spring line of each pipe involved.

C. Concrete shall be Class A and shall be mixed sufficiently wet to permit it to flow between the
pipes to form a continuous bridge. In tamping the concrete, care shall be taken not to disturb
the grade or line of either pipe or damage the joints.

3.04 TESTING OF GRAVITY SEWER LINES

A, After the gravity piping system has been brought to completion, and prior to final inspection,
the Contractor shall rod out the entire system by pushing through each individual line in the
system, from manhole to manhole, appropriate tools for the removal from the line of any and
all dirt, debris, and trash. If necessary during the process of rodding the system, water shall
be turned into the system in such quantities to carry off the dirt, debris, and trash.

B. During the final inspection the Engineer will require all flexible sanitary sewer pipe (PVC and
FRP) to be mandrel deflection tested after installation.

1. The mandrel (go/no-go) device shall be cylindrical in shape and constructed with nine (9)

evenly spaced arms of prongs. The mandrel dimension shall be 95 percent of the flexible
pipe’s published ASTM average inside diameter. Allowances for pipe wall thickness
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tolerances of ovality (from shipment, heat, shipping loads, poor production, etc.) shall not
be deducted from the ASTM average inside diameter, but shall be counted as part of the
5 percent allowance. The contact length of the mandrel's arms shall equal or exceed the
nominal diameter of the sewer to be inspected. Critical mandrel dimensions shall carry a
tolerance + 0.001 inch.

2. The mandrel inspection shall be conducted no earlier than 30 days after reaching final
trench backfill grade provided, in the opinion of the Engineer, sufficient water densification
or rainfall has occurred to thoroughly settle the soil throughout the entire trench depth.
Short-term (tested 30 days after installation) deflection shall not exceed 5 percent of the
pipe’s average inside diameter. The mandrel shall be hand pulled by the contractor
through all sewer lines. Any sections of the sewer not passing the mandrel test shall be
uncovered and the Contractor shall replace and recompact the embedment backfill
material to the satisfaction of the Engineer. These repaired sections shall be retested with
the go/no-go mandrel until passing.

3. The Engineer shall be responsible for approving the mandrel. Proving rings may be used
to assist in this. Drawings of the mandrel with complete dimensioning shall be furnished
by the Contractor to the Engineer for each diameter and type of flexible pipe.

C. Low-pressure air tests shall be performed on all gravity sanitary sewers to verify water
tightness of pipe joints and connections. The Contractor shall perform testing on each
manhole-to-manhole section of sewer line after placement of backfill.

1. Testing of Polyvinyl Chloride (PVC), Fiberglass Reinforced Polymer Mortar (FRPM), and
Ductile Iron (DI) pipe sewer lines shall be performed in accordance with the current
editions of ASTM F1417, “Standard Test Method for Installation Acceptance of Plastic
Gravity Sewer Lines Using Low-Pressure Air,” and UNI-B-6, “Recommended Practice for
Low-Pressure Air Testing of Installed Sewer Pipe,” respectively. Testing of reinforced
concrete pipe sewer lines shall be performed in accordance with the current edition of
ASTM C 924, “Standard Practice for Testing Concrete Pipe Sewer Lines by Low-Pressure
Air Test Method” and ASTM C 1103-03 Standard Practice for Joint Acceptance Testing of
Installed Precast Concrete Pipe Sewer Lines.

2. All testing equipment shall be inspected by the Engineer to ensure that equipment is
functioning properly.

3. The rate of air loss in the section under test shall be determined by the time-pressure
drop method. The time required in minutes for the pressure in the section under test to
decrease from 3.5 to 2.5 psig shall be not less than that indicated in the referenced
standards.

4. Immediately following the low-pressure air test, the Contractor shall notify the Engineer of
the test results. A Low-Pressure Air Test Report shall be completed by the Contractor
during testing. The report shall be completed according to the procedures outlined in
LFUCG's Construction Inspection Manual, current edition. A copy of the completed Low-
Pressure Air Test Report shall be provided to the Engineer and LFUCG-Division of Water
Quality for each test.

5. Pipes failing the pressure test will not be accepted and shall be repaired or replaced until
a successful test is achieved.

6. When conducting a low-pressure air test, the Contractor shall securely install and brace
all plugs prior to pressurizing the pipe. Personnel shall not be permitted to enter manholes
when the sewer pipe is pressurized.

D. Infiltration tests (for concrete pipe only) shall be made after underdrains, if present, have been

plugged and other groundwater drainage has been stopped such that the groundwater is
permitted to return to its normal level insofar as practicable.
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1. Upon completion of a section of the pipeline, the line shall be dewatered and a
satisfactory test conducted to measure infiltration for at least 24 hours. The amount of
infiltration, including manholes, tees and connections, shall not exceed 100 gallons per
nominal inch diameter per mile of sewer per 24 hours.

E. Exfiltration tests (for concrete pipe only) which subject the pipeline to an internal pressure,
shall be made by plugging the pipe at the lower end and then filling the line and manholes with
clean water to a height of 2 feet above the top of the sewer at its upper end. Where conditions
between manholes may result in test pressures which would cause leakage at the plugs or
stoppers in branches, provisions shall be made by suitable ties, braces and wedges to secure
the plugs against leakage resulting from the test pressure.

1. The rate of leakage from the sewers shall be determined by measuring the amount of
water required to maintain the level 2 feet above the top of the pipe.

2. Leakage from the sewers under test shall not exceed the requirements for leakage into
sewers as hereinbefore specified.

F. TV Survey
1. TV survey and cleaning shall be performed on all gravity sewers.
2. Hydraulic cleaning and vacuum must be done prior to TV survey.
3. TV survey must be of dry pipe.

4. TV survey shall be Pipe Assessment Certification Program (PACP) level of quality and TV
equipment must include a slope-inclinometer.

5. Acceptance of TV survey, completed sewers, and the repairs needed are to be
determined at sole discretion of LFUCG.

6. TV survey shall include:
a. Video file and shall be re-named to LFUCG's assets.

b. PACP database must be in Microsoft Access format, version 4.4.2 which includes
photos embedded in database.

¢. Report shall be provided in electronic version in PDF format.

G. The Contractor shall furnish suitable test plugs, water pumps, and appurtenances, and all
labor required to properly conduct the tests. Suitable bulkheads shall be installed, as required,
to permit the test of the sewer. The Contractor shall construct weirs or other means of
measurements as may be necessary.

H. Should the sections under test fail to meet the requirements, the Contractor shall do all work

of locating and repairing the leaks and retesting as the Engineer may require without
additional compensation.

END OF SECTION
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SECTION 02608 — MANHOLES

PART 1 - GENERAL

1.01

1.02

SUMMARY

A

The Contractor shall furnish all labor, material, and equipment necessary to construct
manholes for sanitary storm sewers, including steps, frames, and covers, together with all
appurtenances as shown and detailed on the Drawings and specified herein. Manhole
materials shall be precast concrete.

DEFINITIONS

A

Standard Manhole: A standard manhole is defined as any manhole that is greater than 5 feet
in depth, as measured from the invert of the manhole base at its center to the top (rim) of the
manhole cover.

Shallow Manhole: A shaliow manhole is defined as any manhole that is 5 feet or less in
depth, as measured in the preceding sentence.

PART 2 - PRODUCTS

2.01

CONCRETE MANHOLES - GENERAL

A

Manholes shall conform in shape, size, dimensions, materials, and other respects as shown
on the Drawings or specified herein.

All concrete manholes shall have precast reinforced concrete developed bases. No other
type of base will be allowed. Invert channels shall be factory constructed when the base is
made. Sloping invert channels shall be constructed whenever the difference between the
inlet and outlet elevation is 2 feet or less.

The concrete manhole walls (barrels and cones) and base shall be precast concrete
sections manufactured with Xypex C-500 cementitious crystalline admixture at dosage
of 2%-3% by weight of cement. The top of the cone shall be built of reinforced concrete to
allow adjustment rings to be added for adjustment of the frame to meet the finished surface.
Minimum strength of the concrete for the precast sections shall be 4,000 psi at the time of
shipment.

Manholes that receive sewage from a force main discharge, and within 2,000 LF
downstream or to the nearest manhole beyond the 2,000 LF, shail have concrete
admixture ConShield, or approved equal, as specified in Section 02532 for reinforced
concrete pipe.

Manholes located in the 100-year floodplain shall have a concrete base that includes an anti-
flotation collar. The collar shall have a radius 6-inches larger than the exterior wall of the base
section.

For concrete manholes, the inverts of the developed bases shall conform accurately to the
size of the adjoining pipes. Side inverts shall be curved and main inverts (where direction
changes) shall be laid out in smooth curves of the longest possible radius which is tangent,
within the manhole, to the centerlines of adjoining pipelines.

For concrete manholes, the cast iron frames and covers shall be the standard frame and
cover as indicated on the LFUCG Standard Drawings.
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H.

Manholes shall be manufactured by Sherman Dixie, Oldcastle Precast or approved equal.

2.02 PRECAST CONCRETE SECTIONS

A

Precast concrete sections and appurtenances shall conform to the ASTM Standard
Specifications for Precast Reinforced Concrete Manhole Sections, Designation C478, latest
revision, with the following exceptions and additional requirements.

The base section shall be monolithic for 4-foot and 5-foot diameter manholes. Manholes with
diameter of 6 feet or larger shall have a monolithic base or base slab.

The wall sections shall be not less than 5 inches thick.

Type Il cement shall be used except as otherwise permitted.

2.03 CONCRETE MANHOLE - FRAMES AND COVERS

A

The Contractor shall furnish all cast iron manhole frames and covers as shown in LFUCG
Standard Drawings.

Castings shall be designed for H-20 traffic loading.

The castings shall be of good quality, strong, tough, evengrained cast iron, smooth, free
from scale, lumps, blisters, sandholes, and defects of every nature which would render them
unfit for the service for which they are intended. Contact surfaces of covers and frame seats
shall be machined to prevent rocking of covers.

Frames shall be set in mastic and bolted down in non-traffic areas with four 34" SS Hilti
anchor bolts and washers. Hilti anchor bolts shall be embedded a minimum of 4-inches into
precast concrete cone section. In traffic areas, the frame shall be set in mastic and Class A
concrete donut poured around frame to the top of concrete cone section. The concrete donut
shall be 12-inches in width and in depth up to within 1 Y2-inches of surface for bituminous
asphalt pavement.

All casting shall be thoroughly cleaned and subject to a careful hammer inspection.

Castings shall be at least Class 25 conforming to the ASTM Standard Specifications for Gray
Iron Casting, Designation A48, latest revision.

Unless otherwise specified, manhole covers shall be 22-3/4 inches in diameter, weighing not
less than 305 pounds per frame and cover. Manhole covers shall set neatly in the rings, with
contact edges machined for even bearings and tops flush with ring edge. They shall have
sufficient corrugations to prevent slipperiness. The covers shall have two (2) pick holes
about 1-1/4 inches wide and 1/2 inch deep with 3/8-inch undercut all around. Covers shall
not be perforated. Frames and covers shall be J.R. Hoe and Sons Mc-350, or approved
equal.

Watertight lids shall have neoprene T-gasket and concealed pickhole.

All covers shall be marked in large letters “LEXINGTON KENTUCKY SANITARY SEWER”
as shown in LFUCG Standard Drawings.

2.04 MANHOLE STEPS (CONCRETE MANHOLES)

A

Manholes steps shall be the polypropylene plastic type reinforced with a 1/2 inch diameter
deformed steel rod. The step shall be 10-3/4 inches wide and extend 5-3/4 inches from the
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2.05

2.06

2.07

B.

manhole wall. Steps shall line up over the downstream invert of the manhole. The steps shall
be embedded into the manhole wall a minimum of 3-3/8 inches. Steps shall be uniformly
spaced at 12-inch to 16-inch intervals.

Manhole steps shall be in accordance with LFUCG Standard Drawings.

PREMOLDED ELASTOMERIC-SEALED JOINTS

A

All holes for pipe connections in concrete barrels and bases shall have a factory-installed
flexible rubber gasket to prevent infiltration. The manhole boots shall conform to the latest
revision of ASTM-C923. The boots shall be Contour Seal or Kor-N-Seal manufactured by
National Pollution Control Systems, Inc., Nashua, NH; A-Lok Manhole Pipe Seal
manufactured by A-Lok Corporation, Trenton, NJ; or an approved equal.

MANHOLE DIAPHRAGM (FOR WATERTIGHT LID APPLICATIONS)

A

Diaphragm manhole inserts shall be manufactured from corrosion-proof material suitable for
atmospheres containing hydrogen sulfide and diluted sulfuric acid. Diaphragm shall be
installed in manholes susceptible to inflow as indicated on the Drawings.

The body of the manhole insert shall be made of high density ethylene hexene-1 copolymer
material meeting ASTM Specification D 1248, Class A, Category 5 (the insert shall have a
minimum impact brittleness temperature of -180 degrees Fahrenheit). The thickness shall be
uniform 1/8 inch or greater. The manhole insert shall be manufactured to dimensions as
shown on the Drawings to allow easy installation within the manhole frame.

Gaskets shall be made of closed cell neoprene. The gasket shall have a pressure sensitive
adhesive on one side and shall be placed under the weight bearing surface of the insert by
the manufacturer. The adhesive shall be compatible with the manhole insert material so as
to form a long lasting bond in either wet or dry conditions.

Lift strap shall be attached to the rising edge of the bowl insert. The lift strap shall be made
of 1 inch wide woven polypropylene web and shall be seared on all cut ends to prevent
unraveling. The lift strap shall be attached to the manhole insert by means of a stainless
steel rivet. Location of the lift strap shall provide easy visual location.

Standard ventilation shall be by means of a valve or vent hole. Vent holes shall be on the
side wall of the manhole insert approximately 3/4 inch below the lip. The valve or vent hole
will allow a maximum release of 5 gailons per 24 hours when the insert is full.

The manhole insert shall be manufactured to fit the manhole frame rim upon which the
manhole cover rests. The Contractor is responsible for obtaining specific measurements of
each manhole cover to insure a proper fit. The manhole frame shall be cleaned of all dirt,
scale and debris before placing the manhole insert on the rim.

Diaphragm shall be Rainstopper manufactured by Rainstopper, Inc. in color white, or
approved equal.

CLEANOUTS

A

Cleanouts shall be cast iron and extend to the finish grade and capped with a clean-out plug
in accordance with details and at locations shown on the Drawings. Pipe shall be the same
size as the gravity sewer line in which the cleanout is located. A 4-inch thick concrete pad,
with 6" x 6", 1.9 x 1.9 wire mesh, 24 inches square, with the valve box lid section, shall be
provided around each cleanout.
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B.

Cleanouts shall be in accordance with LFUCG Standard Drawings.

2.08 DROP CONNECTIONS

A

Drop connections shall be installed on exterior of manhole as shown on the LFUCG
Standard Drawings. The pipe material inside the drop manhole shall be of the same material
as the sanitary sewer line.

PART 3 - EXECUTION

3.01 FABRICATION - PRECAST SECTIONS

A

Manhole sections shall contain manhole steps accurately positioned and embedded in the
concrete when the section is cast.

Sections shall be cured in an enclosed curing area and shall attain a strength of 4,000 psi
prior to shipment.

No more than two (2) lifting hooks may be cast or drilled in each section.

Flat slab tops shall have a minimum thickness of 6 inches and reinforcement in accordance
with ASTM C478.

The date of manufacture and the name or trademark of the manufacturer shall be clearly
marked on the precast sections.

Acceptance of the sections will be on the basis of material tests and inspection of the
completed product and test cylinders if requested by the Engineer.

Cones shall be precast sections of similar construction.

3.02 SETTING PRECAST MANHOLE SECTIONS

A

Precast-reinforced concrete manhole sections shall be set so as to be vertical and with
sections and steps in true alignment.

Butyl mastic sealant shall be installed in all manhole joints in accordance with the
manufacturer's recommendations and as shown in LFUCG Standard Drawings. Butyl mastic
sealant shall meet Federal Spec SS-S-210A, AASHTO M-19875I1, and ASTM C990. Butyl
mastic sealant shall be NPC Bidco C-56 as manufactured by Trelleborg Engineered Systems,
or approved equal. Sealant shall be a minimum bead of 1 inch in rope configuration.

All holes in sections used for their handling shall be thoroughly plugged with rubber plugs
made specifically for this purpose.

3.03 ADJUSTING MANHOLE FRAMES AND COVERS TO GRADE

A

Except where shown on the Drawings, the top of the precast concrete eccentric cone of a
standard manhole or the top of the flat slab of a shallow manhole shall terminate 6 inches
below existing grade in an unpaved non-traffic area except in a residential yard and 13 inches
below existing grade in a paved or unpaved traffic area and in a residential yard. The
remainder of the manhole shall be adjusted to the required grade.

When a manhole is located in an unpaved non-traffic area other than in a residential yard, the
frame and cover shall be adjusted to an elevation 1 inch above the existing grade at the
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3.04

3.05

3.06

center of the cover. If field changes have resulted in the installed manhole invert elevation to
be lower than the invert elevation shown on the Drawings, the adjustment to an elevation of 1
inch above existing grade shall be accomplished by the use of precast concrete or cast iron
adjusting rings. The area around the adjusted frame and cover shall be filled with the required
material, sloping it away from the cover at a grade of 1 inch per foot.

When a manhole is located in a bituminous, concrete, or crushed stone traffic area, orin a
residential yard, the frame and cover shall be adjusted to the grade of the surrounding area
by the use of precast concrete or cast iron adjusting rings. The adjusted cover shall conform
to the elevation and slope of the surrounding area.

1. The Contractor shall coordinate elevations of manhole covers in paved streets with the
local public works department. If resurfacing of the street in which sewers are laid is
expected within twelve (12) months, covers shall be set 1-1/2 inches above the existing
pavement surface in anticipation of the resurfacing operations.

ADJUSTING SECTIONS

A

Only clean adjusting sections shall be used. Each adjusting section shall be laid in a bead of
butyl mastic sealant and shall be thoroughly bonded.

SETTING MANHOLE FRAMES AND COVERS

A

Manhole frames shall be set with the tops conforming to the required elevations set forth
hereinbefore. Frames shall be set concentric with the top of the concrete and in a full bead
(17) of butyl mastic sealant so that the space between the top of the masonry and the bottom
flange of the frame shall be completely watertight.

Manhole covers shall be left in place in the frames on completion of other work at the
manholes.

VACUUM TESTING (ASTM C1244)

A

B.

Scope

1. This test method covers procedures for testing precast concrete manhole sections when
using the vacuum test method to demonstrate the integrity of the installed materials and
the construction procedures. This test method is used for testing concrete manhole
sections utilizing mortar, mastic, or gasketed joints.

References, ASTM Standards:

1. C 822 Terminology Relating to Concrete Pipe and Related Products.

2. C 924 Practice for Testing Concrete Pipe Sewer Lines by Low-Pressure Air Test
Method.

3. C 969 Practice for Infiltration and Exfiltration Acceptance Testing of Installed Precast
Concrete Pipe Sewer Lines.

C. Summary of Practice

All lift holes and any pipes entering the manhole are to be plugged. A vacuum will be drawn
and the vacuum drop over a specified time period is used to determine the acceptability of
the manhole.
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D. Significance and Use

This is not a routine test. The values recorded are applicable only to the manhole being
tested and at the time of testing.

E. Preparation of the Manhole
1. Alllift holes shall be plugged.

2. All pipes entering the manhole shall be temporarily plugged, taking care to securely
brace the pipes and plugs to prevent them from being drawn into the manhole.

F. Procedure

1. The test head shall be placed at the top of the manhole in accordance with the
manufacturer's recommendations.

2. A vacuum of 10 inches of mercury shall be drawn on the manhole, the valve on the
vacuum line of the test head closed, and the vacuum pump shut off. The time shall be
measured for the vacuum to drop to 9 inches of mercury.

3. The manhole shall pass if the minimum time for the vacuum reading to drop from 10
inches of mercury to 9 inches of mercury exceeds 60 seconds (one minute).

4. If the manhole fails the initial test, necessary repairs shall be made by an approved
method. The manhole shall then be retested until a satisfactory test is obtained.

5. Use or failure of this vacuum test shall not preclude acceptance by appropriate water
infiltration or exfiltration testing, (see Practice C 969), or other means.

G. Precision and Bias
No justifiable statement can be made either on the precision or bias of this procedure, since

the test result merely states whether there is conformance to the criteria for the success
specified.

END OF SECTION
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SECTION 02700 - ASPHALTIC CONCRETE PAVING

PART 1 - GENERAL

1.01  SCOPE OF WORK

A. The asphalt concrete paving replacement work includes the construction of an aggregate

base course, asphalt binder and wearing courses to match existing courses and as specified
herein. This work is to replace paving disturbed by the construction and any damages to
paving by Contractor’'s operations, as well as new pavement and driveways, within the limits
shown on the plans.

1.02 RELATED WORK SPECIFIED ELSEWHERE

A. The general provisions of the Contract apply to the Work specified in this Section.

B. Section 02225 — Excavating, Backfilling and Compacting for Sewers

PART 2 - PRODUCTS

201 MATERIALS

A. All roads in Fayette County shall be constructed in accordance with the following sections of

the Kentucky Transportation Cabinet's (KTC) Standard Specifications for Road and Bridge
Construction. ltems not covered by the KTC specifications shall require a special design by
the Engineer and shall be approved by LFUCG.

1. Embankment Division 200
2. Excavation Division 200
3. Subgrade Division 200
4. Dense Graded Aggregate Division 300
5. Bituminous Concrete Division 400
6. Concrete Paving Division 500
7. Chemical Stabilization Division 200

202 SUBGRADE

A

The subgrade shall be free from ruts, large stones, and excessive dust. The subgrade shall
be subjected to a subgrade proof-roll test so that soft, wet, or pumping areas may be
identified. The minimum total weight of the loaded dump truck shall be 37 tons. The truck
shall be operated at walking speed over the entire subgrade. Any excessive deflections such
as rutting or pumping shall be stabilized as directed by the Engineer.

Typical treatments of soft or wet areas of the pavement subgrade include removal and
replacement (undercutting), “working-in" No. 2 stone, or installation of a geogrid/geotextile
system and crushed stone. The extent and performance requirements of such improvements
shall be set forth in the Contract Documents or as directed by the Engineer. Other means to
stabilize the subgrade such as lime stabilization or cement modification as described in KTC
Section 304, may be necessary.
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2.03

2.04

2.05

C.

The pavement subgrade shall be compacted to a uniform density throughout according to the
requirements of the Contract Documents. If the density of the subgrade has been diminished
by exposure or weather, after having been previously compacted, it shall be recompacted to
the required density and moisture content.

Subgrade drainage systems or perforated pipe underdrains shall be installed in accordance
with LFUCG Standard Drawings where indicated on the Improvement Plans.

GRANULAR BASE COURSE

A

The granular base course shall consist of compacted dense-graded aggregate (DGA)
meeting the requirements set forth in Kentucky Transportation Cabinet's (KTC) Standard
Specifications for Road and Bridge Construction. The Contractor shall submit to the Engineer
the results of physical tests performed on the material to verify that it meets the requirements
referenced above.

The DGA shall be applied in thicknesses of no less than 3 inches and no more than 6 inches
in thickness. Each lift of DGA shall be compacted to a density no less than 84 percent of the
solid volume density based on the oven-dry bulk specific gravity as determined by KM 64-
607. A field density test of DGA placement may be required if deemed necessary by
Engineer. The tests shall be conducted at a frequency of one test per 2,000 square feet with
a minimum of one test per shift during which DGA is placed. The DGA shall be compacted
using a vibratory roller or vibratory plate. The DGA shall be placed to achieve a moisture
content less than 5%, and shall be stable with no rutting or pumping.

Before arriving at the site, the DGA shall be adequately mixed with water in a pugmill. During
transportation and storage on site, the DGA shall be covered to prevent loss of moisture. If
drying of the DGA occurs, the Contractor shall add water to the DGA and shall thoroughly mix
the material before its placement.

ASPHALT BASE AND SURFACE COURSES

A

The materials and methods for construction for the asphalt base course and surface course
shall meet the requirement of Kentucky Transportation Cabinet's (KTC) Standard
Specifications for Road and Bridge Construction. The Contractor shall submit test results of
the aggregate gradation and asphalt content to the Engineer.

The pavement course thicknesses and construction tolerances shall be specified in the
Contract Documents. The surface of each course shall be checked with templates,
straightedges, and/or stringlines for uniformity. All irregularities exceeding the allowable
tolerances must be repaired as required by the Contract Documents or as directed by the
Engineer.

TACK COAT

A

The tack coat shall be type SS-1h. Before applying the tack coat the area to receive
pavement shall be cleaned. The tack coat shall be applied well in advance of the paving
operation to allow all water to evaporate before the surface course is placed. Work shall be
planned so that no more tack coat than is necessary for the day’s operation is placed on the
surface.

END OF SECTION
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SECTION 02775 - SIDEWALKS

PART 1 - GENERAL
101 SCOPE OF WORK
A. Furnish all labor, materials, equipment and services required for constructing concrete
sidewalks where shown on the Drawings and as specified herein.
PART 2 - PRODUCTS
201 GENERAL

A. Sidewalks shall be in accordance with LFUCG Standard Drawings.

202 CRUSHED STONE

A. Stone for sidewalk base shall be dense grade aggregate (DGA).

2.03 CONCRETE

A. Concrete for sidewalks shall be Class A concrete per Section 03300.

2.04 PREMOLDED EXPANSION JOINT FILLER
A. Premolded expansion joint filler shall be closed cell polyethylene foam type, Sonneborn
Sonoflex F, Williams Products Expand-O-Foam, or equal. Seal joint with one-part self.

leveling polyurethane sealant, Sonneborn Sonolastic SL 1, or equal, maximum 3/8 inches
deep. Prepare and prime joints per manufacturer’s instructions.

205 CURING COMPOUND
A. A white pigmented curing compound is required on all sidewalks per LFUCG Standard
Drawings.
PART 3 - EXECUTION
3.01 BASE
A. Following finished grading, a base course of DGA shall be placed to a compacted thickness
of four (4) inches. immediately prior to placing concrete, DGA base shall be thoroughly
wetted.
3.02 SURFACE
A. Concrete shall be in thickness shown on LFUCG Standard Drawings, struck off and worked
with a float until mortar appears on the top. After surface has been thoroughly floated, it shall

be brushed to leave markings of a uniform type, providing non-slip finish. No dusting or
plastering will be allowed.
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3.03  FINISHING

A. All joints and edges shall be finished with an edging tool. Dummy joints shall be formed about
five (5) feet apart to form rectangular blocks. Expansion joints of 1/2 inch premolded
expansion joint material shall be provided at the intersection of all vertical surfaces with the
sidewalks slabs and at approximately 32 foot intervals along the walks.

END OF SECTION
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SECTION 03300 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.01 THE REQUIREMENT

A. Provide all labor, equipment, materials and services necessary for the manufacture,
transportation and placement of all plain and reinforced concrete work, as shown on the
Drawings or as ordered by the Engineer.

B. Concrete shall be in accordance with the latest edition of Standard Specifications for Road
and Bridge Construction issued by the Kentucky Transportation Cabinet.

1.02 RELATED WORK SPECIFIED ELSEWHERE

A. Section 03600 - Grout

1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS

A.  Without limiting the generality of the Specifications, all work herein shall conform to or exceed
the applicable requirements of the following documents. All referenced specifications, codes,
and standards refer to the most current issue available at the time of Bid.

1.

10.

11.
12.
13.
14.

15.

Gravity/Force Main RMP Specifications

Kentucky Dept. of Transportation Standard Specifications for Road and Bridge
Construction, Latest Edition.

Kentucky Building Code

ACl 214

ACI 304
ACI 305
ACI 306
ACI 318
ACI 350

ASTM C 31

ASTM C 39

ASTM C 42
ASTM C 94
ASTM C 143
ASTM C 172

ASTM C 260

Recommended Practice for Evaluation of Strength Test Results of
Concrete

Guide for Measuring, Mixing, Transporting, and Placing Concrete

Hot Weather Concreting

Cold Weather Concreting

Building Code Requirements for Structural Concrete

Code Requirements for Environmental Engineering Concrete Structures

Standard Methods of Making and Curing Concrete Test Specimens in the
Field

Standard Test Method for Compressive Strength of Cylindrical Concrete
Specimens

Obtaining and Testing Drilled Cores and Sawed Beams of Concrete
Standard Specification for Ready-Mixed Concrete

Standard Test Method for Slump of Portland Cement Concrete
Standard Method of Sampling Fresh Concrete

Standard Specification for Air-Entraining Admixtures for Concrete
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16. ASTM C 457  Standard Recommended Practice for Microscopical Determination of Air-
Void Content and Parameters of the Air-Void System in Hardened
Concrete
17. ASTM C 1567 Standard Test Method for Potential Alkali-Silica Reactivity of
Combinations of Cementitious Materials and Aggregate (Accelerated
Mortar-Bar Method)
1.04 SUBMITTALS

A. Submit the following in accordance with Section 01300, Submittals.

1. Sources of all materials and certifications of compliance with specifications for all
materials.

2. Certified current (less than 1 year old) chemical analysis of the Portland Cement or
Blended Cement to be used.

3. Certified current (less than 1 year old) chemical analysis of fly ash or ground granulated
blast furnace slag to be used.

4. Aggregate test results showing compliance with required standards, i.e., sieve analysis,
aggregate soundness tests, petrographic analysis, mortar bar expansion testing per
ASTM C 1567, etc.
5. Manufacturer's data on all admixtures stating compliance with required standards.
6. Concrete mix design for each class of concrete specified herein.
7. Field experience records and/or trial mix data for the proposed concrete mixes for each
class of concrete specified herein.
PART 2 - PRODUCTS
2.01 CONCRETE

A. Sidewalks, entrance pavements, concrete pavement subbase for asphaltic surface course,
concrete pavement, curb gutter, and thrust blocking shall be Class A.

B. Concrete shall be as specified in the following table excerpted from Standard Specifications
for Road and Bridge Construction, Edition of 2012, Kentucky Transportation Cabinet:
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CONCRETE PROPORTIONIZING AND REQUIREMENTS KYDOT 601.03.03

INGREDIENT PROPORTIONS AND REQUIREMENTS FOR VARIOUS CLASSES OF CONCRETE

Class of Approximate Maximum | 28-Day Slump® | Minimum | Air
Concrete Percent Fine to | Free Water | Compressive Cement Content

Total Aggregate | by WIC Strength” Factor

Ratio
(Ib/Ib) (psi) (inches) | (Iblyd®) (%)

Gravel | Stone
AP 36 40 0.49 3,500 2-47 564 6+2
A Mcd 36 40 0.47 3,500 4-7 658 612
AA®? 36 40 0.42 4,000 2-4 1% 620 6+2""
AAA® 36 40 0.40 5,500 3-7 686 622"
B 40 44 0.66 2,500 3-5 451 612
D® 35 39 0.44 4,000 3-5( 639 612
D Mod™ 35 39 0.42 5,000 3-5¢ 733 612
M1(8)
wiType | 36 40 0.33 4,000 7 max. 800 62
Cement
M2(8)
wiType lli 36 40 0.38 4,000 7 max. 705 6+2
Cement
p® 35 38 0.49 3,500 (1 564'% 627

(1) The Department may direct non-payment, additional construction, or removal and replacement for concrete
which test cylinders indicate low compressive strength and follow-up investigations indicate inadequate
strength. The Department may require some classes to attain the required compressive strength in less than 28
hours.

(2) When the ambient air temperature while placing slab concrete is 71°F or more, add to the concrete a water-
reducing and retarding admixture. The Engineer may require or allow, water-reducing and retarding admixture in
slab concrete for ambient air temperatures of less than 71°F. Only use one type of admixture for concrete
placed during any individual contiguous pour.

(3) The Department will require a compressive strength of 5,000 psi or greater when specified in the Contract, at or
before 28 days of prestressed members.

(4) The Engineer will allow slumps less than the minimum provided concrete is workable.
(5) The Department will allow the use of JPC pavement mixture for non-structural construction.

(6) At the option of the prestressed product fabricator, the Department will allow the slump of Class D or Class D
Modified concrete to be increased to a maximum of 8 inches for all items, except products with voids. For
products with voids, the slump may be increased to 7 inches. Provide a high range water reducer (Type F or G)
in an amount not to exceed the following water/cement ratios:

Summer mix designs — 0.39
Spring and Fall mix designs — 0.37
Winter mix designs — 0.34

(7) The precast fabricator may increase the slump of Class A concrete fo a maximum of 7 inches provided the
fabricator uses a high range water reducer (Type F or G) and maximum water/cement ratio of 0.46.

(8) Use a high range water reducer (Type F or G).

(9) The Department will require 3,000 psi compressive strength before opening to traffic and 4,000 psi at 28 days.

(10) 611 lb/yd3 when using coarse aggregate sizes No. 8, 78, or 9-M.

(11) 7 £ 2% when using coarse aggregate sizes No. 8, 78 or 9-M.

(12) The Department may allow the slump of AA concrete to be increased up to a 6 inch maximum, provided the W/C
ratio does not exceed 0.40 and a high range water reducer (Type F or G) is used. Trial Batches will be required
if producer has not previously supplied.

(13) The Department does not have slump requirements for Class P concrete mixes except for the edge slump
requirements of Section 501.03.19.
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2.02 FLOWABLE FILL

A. Flowable fill shall conform to Section 601 of the Standard Specifications for Road and Bridge
Construction, Edition of 2012.

B. Flowable fill shall consist of a mixture of cement, sand, fly ash, and water. The loss on ignition
for Class F fly ash shall not exceed 12 percent. Ensure that the concrete producer certifies
mix proportions for flowable fill as follows:

Flowable Fill for Pipe Backfill. Proportion as foilows, per cubic yard batch:

Cement 30 pounds
Fly Ash, Class F 300 pounds
Natural Sand (§.5.D.) 3,000 pounds
Water (Maximum) 550 pounds

C. Flowable fill shall obtain an average compressive strength of 50 to 100 psi at 28 days for
application as pipe backfill. For applications requiring early opening to traffic or placement of
pavement as soon as possible, the mixture shall conform to the following general guidelines:

1. Mixture bleeds freely within 10 minutes

2. Mixture supports a 150-pound person within three hours.

PART 3 - EXECUTION
3.01 PRODUCTION OF CONCRETE

A. All concrete shall be machine mixed. Hand mixing of concrete wiil not be permitted. The
Contractor shall supply concrete from a ready mix plant. In selecting the source for concrete
production the Contractor shall carefully consider its capability for providing quality concrete at
a rate commensurate with the requirements of the placements so that well bonded,
homogenous concrete, free of cold joints, is assured. Ready mixed concrete shall be in
accordance with ASTM C94.

B. Each and every concrete delivery shall be accompanied by a delivery ticket containing at least
the following information:

Date and truck number

Ticket number

Mix designation of concrete

Cubic yards of concrete

Cement brand, type and weight in pounds

Weight in pounds of fine aggregate (sand)

Weight in pounds of coarse aggregate (stone)

Air entraining agent, brand, and weight in pounds and ounces
. Other admixtures, brand, and weight in pounds and cunces
0. Water, in gallons, stored in attached tank

1. Water, in gallons, maximum that can be added without exceeding design water/cement
ratio

12. Water, in gallons, actually used (by truck driver)

13. Time of loading

14. Time of delivery to job (by truck driver)

22O NOORON

C. Any truck delivering concrete to the job site, which is not accompanied by a delivery ticket
showing the above information will be rejected and such truck shall immediately depart from
the job site.

Gravity/Force Main RMP Specifications 033004 October 2013/LFUCG Bid No. 122-2013



3.02 CONCRETE PLACEMENT

A

No concrete shall be placed prior to approval of the concrete mix design. Concrete placement
shall conform to the recommendations of ACI 304.

3.03 CONCRETE WORK IN COLD WEATHER

Cold weather concreting procedures shall conform to the requirements of ACI 306.

The Engineer may prohibit the placing of concrete at any time when air temperature is 40°F.
or lower. If concrete work is permitted, the concrete shall have a minimum temperature, as
placed, of 55°F. for placements less than 12" thick, 50°F. for placements 12" to 36" thick, and
45°F. for placements greater than 36" thick. The temperature of the concrete as placed shall
not exceed the aforementioned minimum values by more than 20°F, unless otherwise
approved by the Engineer.

The addition of admixtures to the concrete to prevent freezing is not permitted. All
reinforcement, forms, and concrete accessories with which the concrete is to come in contact
shall be defrosted by an approved method. No concrete shall be placed on frozen ground.

3.04 CONCRETE WORK IN HOT WEATHER

A

B.

Hot weather concreting procedures shall conform to the requirements of ACI 305.

When air temperatures exceed 85°F, or when extremely dry conditions exist even at lower
temperatures, particularly if accompanied by high winds, the Contractor and his concrete
supplier shall exercise special and precautionary measures in preparing, delivering, placing,
finishing, curing and protecting the concrete mix. The Contractor shall consult with the
Engineer regarding such measures prior to each day's placing operation and the Engineer
reserves the right to modify the proposed measures consistent with the requirements of this
Section of the Specifications. All necessary materials and equipment shall be on hand an in
position prior to each placing operation.

Preparatory work at the job site shall include thorough wetting of all forms, reinforcing steel
and, in the case of slab pours on ground or subgrade, spraying the ground surface on the
preceding evening and again just prior to placing. No standing puddles of water shall be
permitted in those areas which are to receive the concrete.

The temperature of the concrete mix when placed shall not exceed 90°F.

Delivery schedules shall be carefully planned in advance so that concrete is placed as soon
as practical after it is properly mixed. For hot weather concrete work (air temperature greater
than 85°F), discharge of the concrete to its point of deposit shall be completed within

60 minutes from the time the concrete is batched.

The Contractor shall arrange for an ample work force to be on hand to accomplish
transporting, vibrating, finishing, and covering of the fresh concrete as rapidly as possible.

3.05 QUALITY CONTROL

A

Field Testing of Concrete

1. The Contractor shall coordinate with the Engineer's project representative the on-site
scheduling of the testing firm's personnel as required for concrete testing.
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2.

Concrete for testing shall be supplied by the Contractor at no additional cost to the Owner,
and the Contractor shall provide assistance to the testing laboratory in obtaining samples.
The Contractor shall dispose of and clean up all excess material.

B. Consistency

1.

The consistency of the concrete will be checked by the Contractor, and observed by
Engineer, by standard slump cone tests. The Contractor shall make any necessary
adjustments in the mix as the Engineer may direct and shall upon written order suspend
all placing operations in the event the consistency does not meet the intent of the
specifications. No payment shall be made for any delays, material or labor costs due to
such eventualities.

Slump tests shall be made in accordance with ASTM C 143. Slump tests will be
performed as deemed necessary by the Engineer and each time compressive strength
samples are taken.

C. Compressive Strength

1.

Samples of freshly mixed concrete will be taken by the Contractor and tested for
compressive strength in accordance with ASTM C 172, C 31 and C 39, except as
modified herein.

In general, one sampling shall be taken for each placement in excess of five (5) cubic
yards, with a minimum of one (1) sampling for each day of concrete placement
operations.

Each sampling shall consist of at least five (5) 6x12 cylinders. Each cylinder shall be
identified by a tag, which shall be hooked or wired to the side of the container. The
Contractor will fill out the required information on the tag, and the Contractor shall satisfy
himself that such information shown is correct.

Concrete cylinders shall be stored in same environment as poured concrete.

When transported, the cylinders shall not be thrown, dropped, allowed to roll, or be
damaged in any way.

Compression tests shall be performed in accordance with ASTM C 39. For 6x12
cylinders, two test cylinders will be tested at seven days and two at 28 days. The
remaining cylinders will be held to verify test results, if needed.

D. Evaluation and Acceptance of Concrete

1.

Evaluation and acceptance of the compressive strength of concrete shall be according to
the requirements of ACI 214, ACI 318, and ACI 350.

The strength level of concrete will be considered satisfactory if all of the following
conditions are satisfied.

a. Every arithmetic average of any three consecutive strength tests equals or exceeds
the minimum specified 28-day compressive strength for the mix (see Article 2.08).

b. No individual compressive strength test results falls below the minimum specified
strength by more than 500 psi.

c. No more than 10% of the compressive tests have strengths greater than the
maximum strength specified.
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3. In the event any of the conditions listed above are not met, the mix proportions shall be
corrected for the next concrete placing operation.

4. In the event that concrete strength is not achieved, additional tests shall be performed as
noted herein this Section.

5. When a ratio between 7-day and 28-day strengths has been established by these tests,
the 7-day strengths shall subsequently be taken as a preliminary indication of the 28-day
strengths. Should the 7-day test strength from any sampling be more than 10% below the
established minimum strength, the Contractor shall:

a. Immediately provide additional periods of curing in the affected area from which the
deficient test cylinders were taken.

b. Maintain or add temporary structural support as required.

c. Correct the mix for the next concrete placement operation, if required to remedy the
situation.

6. All concrete which fails to meet the ACI requirements and these specifications is subject
to removal and replacement at no additional cost to the Owner.

E. When non-compliant concrete is identified, test reports shali be sent immediately to the
Engineer for review.

F. Additional Tests

1. When ordered by the Engineer, additional tests on in-place concrete shall be provided
and paid for by the Contractor.

2. Inthe event the 28-day test cylinders fail to meet the minimum strength, the Contractor
shall have concrete core specimens obtained and tested from the affected area
immediately.

a. Three cores shall be taken for each sample in which the strength requirements were
not met.

b. The drilled cores shall be obtained and tested in conformance with ASTM C 42. The
tests shall be conducted by an independent testing laboratory to be selected by the
Engineer.

c. The location from which each core is taken shall be approved by the Engineer. Each
core specimen shall be located, when possible, so its axis is perpendicular to the
concrete surface and not near formed joints or obvious edges of a unit of deposit.

d. The core specimens shall be taken, if possible, so no reinforcing steel is within the
confines of the core.

e. The diameter of core specimens should be at least 3 times the maximum nominal
size of the course aggregate used in the concrete, but must be at least 2-inches in
diameter.

f.  The length of specimen, when capped, shall be at least twice the diameter of the
specimen.

g. The core specimens shall be taken to the laboratory and when transported, shall not
be thrown, dropped, allowed to roll, or damaged in any way.

h. Two (2) copies of test results shall be mailed directly to the Engineer. The concrete in
question will be considered acceptable if the average compressive strength of a
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minimum of three test core specimens taken from a given area equal or exceed 85%
of the specified 28-day strength and if the lowest core strength is greater than 75% of
the specified 28-day strength.

3. Inthe event that concrete placed by the Contractor is suspected of not having proper air
content, the Contractor shall engage an independent test laboratory to be selected by the
Engineer, to obtain and test samples for air content in accordance with ASTM
Specification C 457.

3.06 CARE AND REPAIR OF CONCRETE

A. The Contractor shall protect all concrete against injury or damage from excessive heat, lack
of moisture, overstress, or any other cause until final acceptance by the Owner. Particular
care shall be taken to prevent the drying of concrete and to avoid roughening or otherwise
damaging the surface. Care shall be exercised to avoid jarring forms or placing any strain on
the ends of projecting reinforcing bars. Any concrete found to be damaged, or which may
have been originally defective, or which becomes defective at any time prior to the final
acceptance of the completed work, or which departs from the established line or grade, or
which, for any other reason, does not conform to the requirements of the Contract
Documents, shall be satisfactorily repaired or removed and replaced with acceptable concrete
at no additional cost to the Owner.

B. Areas of honeycomb shall be chipped back to sound concrete and repaired as directed by the
Engineer.

C. Concrete formwork blowouts or unacceptable deviations in tolerances for formed surfaces
due to improperly constructed or misaligned formwork shall be repaired as directed by the
Engineer. Bulging or protruding areas, which result from slipping or deflecting forms shall be
ground flush or chipped out and redressed as directed by the Engineer.

D. Areas of concrete in which cracking, spalling, or other signs of deterioration develop prior to
final acceptance shall be removed and replaced, or repaired as directed by the Engineer.
This stipulation includes concrete that has experienced cracking due to drying or thermal
shrinkage of the concrete. Structural cracks shall be repaired using an epoxy injection system
approved by the Engineer. Non-structural cracks shall be repaired using a hydrophilic resin
pressure injected grout system approved by the Engineer, unless other means of repair are
deemed necessary and approved by the Engineer. Extensive repair or replacement will be
considered for concrete placed having compressive strengths greater than maximum strength
specified. All repair work shall be performed at no additional cost to the Owner.

END OF SECTION
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SECTION 03600 - GROUT

PART 1 - GENERAL
1.01 THE REQUIREMENT

A. Furnish all materials, labor, and equipment required to provide all grout used in concrete work
in accordance with the Contract Documents.

1.02 REFERENCE SPECIFICATIONS, CODES AND STANDARDS

A.  Without limiting the generality of the other requirements of the specifications, all work herein
shall conform to the applicable requirements of the following documents. All referenced
specifications, codes, and standards refer to the most current issue available at the time of

Bid.

1. CRD-C 621 Corps of Engineers Specification for Non-shrink Grout

2. ASTM C 109 Standard Test Method for Compressive Strength of Hydraulic
Cement Mortars (Using 2 inch or 50 mm cube Specimens)

3. ASTM C 531 Standard Test Method for Linear Shrinkage and Coefficient of
Thermal Expansion of Chemical-Resistant Mortars, Grouts and
Monolithic Surfacings

4. ASTM C 579 Test Method for Compressive Strength of Chemical-Resistant
Mortars and Monolithic Surfacings

5. ASTMC 827 Standard Test Method for Early Volume Change of Cementitious
Mixtures

6. ASTMC 144 Standard Specification for Aggregate for Masonry Mortar

7. ASTM C 1107 Standard Specification for Packaged Dry, Hydraulic Cement Grout
(Nonshrink)
1.03 SUBMITTALS
A. Submit the following in accordance with Section 01300 - Submittals.

1. Certified test results verifying the compressive strength and shrinkage and expansion
requirements specified herein.

2. Manufacturer's literature containing instructions and recommendations on the mixing,
handling, placement and appropriate uses for each type of grout used in the work.
1.04 QUALITY ASSURANCE
A. Field Tests (required for pump station and storage tank projects)
1. Compression test specimens will be taken during construction from the first placement of
each type of grout and at intervals thereafter as selected by the Engineer to insure

continued compliance with these Specifications. The specimens will be made by the
Contractor and observed by Engineer.
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a. Compression tests and fabrication of specimens for cement grout and non-shrink
grout will be performed as specified in ASTM C 109 at intervals during construction as
selected by the Engineer. A set of three specimens will be made for testing at seven
days, 28 days and any additional time period as appropriate.

b. Compression tests and fabrication of specimens for epoxy grout will be performed as
specified in ASTM C 579, Method B, at intervals during construction as selected by
the Engineer. A set of three specimens will be made for testing at seven days and
any other time period as appropriate.

2. The cost of all laboratory tests on grout will be borne by the Owner, but the Contractor
shall assist the Engineer in obtaining specimens for testing. The Contractor shall be
charged for the cost of any additional tests and investigation on work performed which
does not meet the specifications. The Contractor shall supply all materials necessary for
fabricating the test specimens, at no additional cost to the Owner.

3. All grout, already placed, which fails to meet the requirements of these Specifications, is
subject to removal and replacement at no additional cost to the Owner.

PART 2 - PRODUCTS
2.01 MATERIALS
A. Non-Shrink Cement Grout (Applicable for projects with Gravity Sewers and Force Mains)

1. Non-shrink grout shall conform to CRD-C 621 and ASTM C 1107, Grade B or C when
tested at a max. fluid consistency of 30 seconds per CDC 611/ASTM C939 at
temperature extremes of 45°F and 90°F and an extended working time of 15 minutes.
Grout shall be non-metallic, non-stain, and non-shrink and color similar to concrete. Grout
shall have a min. 28-day strength of 7,000 psi. Non-shrink grout shall be, "Euco N-S" by
the Euclid Chemical Company, "Sikagrout 212" by Sika Corporation, Conspec 100 Non-
Shrink Non-Metallic Grout by Conspec, Masterflow 555 Grout by BASF Construction
Chemicals.

B. Epoxy Grout (Applicable for projects with Structures)
1. Epoxy grout shall be "Sikadur 32 Hi-Mod" by Sika Corporation, "Duralcrete LV" by Tamms
Industries, or "Euco #452 Series" by Euclid Chemical, Concresive 1090 by BASF

Construction Chemicals.

2. Epoxy grout shall be modified as required for each particular application with aggregate
per manufacturer's instructions.

C. Epoxy Base Plate Grout (Applicable for projects with Structures)
1. Epoxy base plate grout shall be Sikadur 42, Grout-Pak by Sika Corporation, or Masterflow
MP by BASF Construction Chemicals.
PART 3 - EXECUTION
3.01 GENERAL
A. Concrete surfaces shall be cleaned of all dirt, grease and oil-like films. Additionally, concrete
surfaces shall be free of debris, including chipping or roughening the surface if a laitance or

poor concrete is evident. The finish of the grout surface shall match that of the adjacent
concrete.
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B. All mixing, surface preparation, handling, placing, consolidation, and other means of
execution for prepackaged grouts shall be done according to the instructions and
recommendations of the manufacturer.

C. The Contractor, through the manufacturer of a non-shrink grout and epoxy grout, shall provide
on-site technical assistance upon request, at no additional cost to the Owner.

3.02 CONSISTENCY

A. The consistency of grouts shall such that it is able to completely fill the space to be grouted.

Dry pack consistency is such that the grout is plastic and moldable but will not flow.

3.03 MEASUREMENT OF INGREDIENTS

A. Measurements for cement grout shall be made accurately by volume using containers.
Shovel measurement shall not be allowed.

B. Prepackaged grouts shall have ingredients measured by means recommended by the
manufacturer.
3.04 GROUT INSTALLATION
A. Grout shall be placed quickly and continuously, shall completely fill the space to be grouted
and be thoroughly compacted and free of air pockets. The grout may be poured in place,
pressure grouted by gravity, or pumped. The use of pneumatic pressure or dry-packed

grouting requires approval of the Engineer. For grouting beneath base plates, grout shail be
poured form one side only and thence flow across to the open side to avoid air-entrapment.

END OF SECTION
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APPENDIX A

LFUCG STANDARD DRAWINGS 2008



Lexington Fayette Urban County
Government
Department of Public Works and Development

Standard Drawings 2008

Marwan A. Rayan, P.E.
Urban County Engineer
May 2008



Division of Engineering

May 1, 2008
Users of Lexington-Fayette Urban County Engineering Standard Drawings
Re:  Standard Drawings 2008

Attached is the latest edition of the LFUCG Standard Drawings for construction of storm sewers, sanitary
sewers, streets and roads in Lexington-Fayette County. These drawings are to replace any and all other
standard drawings previously issued by the Division of Engineering.

These drawings become effective as of May 1, 2008 and any project dedicated to public use after the
above date must comply with or contain references to these Standard Drawings or revisions thereot where

applicable.
Questions or comments should be directed to:

Urban County Engineer
Division of Engineering
Fourth Floor

101 E. Vine Street
Lexington, KY 40507
859-258-3410

Sincerely,

/77

Marwan A. Rayan,
Urban County En

ter
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Drawing No.

Drawing Title

Manholes-Storm Drainage:

100 ™A | storm Sewer Manhole Type “A” - Circular Walls

101 NA) | storm Sewer Manhole Type “B” - Non-Circular Walls

102 NA) | storm Sewer Manhole Details

103 (Incl) Manhole Frames, Covers, & Steps

104 NA) | storm Sewer Manhole Circular Slabs 4'-0" & 5'-0" Diameter

105 (NA) | storm Sewer Manhole Circular Slabs 6'-0" Diameter

106 (NA) | storm Sewer Manhole Circular Slabs 7'-0" Diameter

107 VA | storm Sewer Manhole Circular Slabs 8'-0" Diameter

108 ™A | Reinforcement Detail 5' Non-Circular M.H. Less Than 10' Depth, 8" Walls, 10" Slab
109 WA | Reinforcement Detail 5' Non-Circutar M.H. 7'-6" to 20' Depth, 8" Walls, 12" Slab
110 ™A | Reinforcement Detail 6' Non-Gircular M.H. Less Than 10' Depth, 8* Walls, 10" Slab
111 (VA) | Reinforcement Detail 6 Non-Circular M.H. 8' to 15' Depth, 8" Walls, 12" Slab

112 ™A | Reinforcement Detail 6 Non-Circular M.H. 15' to 20’ Depth, 10" Walls, 12" Slab
113 ™A | Reinforcement Detail 7' Non-Circular M.H. Less Than 10' Depth, 8° Walls, 10 Slab
114 ™A | Reinforcement Detail 7' Non-Gircular M.H. 8' to 10' Depth, 8" Walls, 12" Slab

115 VA | Reinforcement Detail 7' Non-Circular M.H. 10’ to 20' Depth, 10" Walls, 12" Slab

116-119

(Future)

Surface Inlets & Catch Basins:

120 VA | surface Inlet Type "A"

121 (NA) | syrface Inlet Type "B"

122-1 (NA) | Curb Box Inlet Type "A" 4' x 4' Box 15" - 18" Pipes

122-2  (NA)| curb Box Inlet Type "A" 4' x 4' Box 15" - 18" Pipes

123-1 A | Curb Box Inlet Type "B" 5' x 5' Box 15" - 24" Pipes

1232 WA | Curb Box Inlet Type “B* 5' x 5' Box 15" - 24" Pipes

124-1 VA1 Curb Box Inlet Type "C" 4' x 3' Box Single Pipe 15" or Less
1242 VA1 Gurb Box Inlet Type "C" 4' x 3' Box Single Pipe 15" or Less
125 (VA) | Curb Box Inlet Type "D"

126 (N/A) Spring Box inlet Type "A”

127 (N/A) Spring Box Inlet Type "B"

128 (N/A) Security Devices for Frames and Grates

129 (Future)
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Channels & Ditches:

(N/A)

130-1 Aggregate Channel Lining

(N/A)

130-2 Aggregate Channel Lining

(N/A)

131 Mattress Channel Lining

132 (NA) | payed Ditch

133-139 (Future)

Roadway Drainage:

140-149 (Future)

Headwalls:

150 (N/A) Straight Headwalls

151 VA | gl Headwalls
152 (NA) U-Type Headwalls
153 WA | pise Culvert Headwalls 0° Skew 15" - 27" Circular Pipe

154-1 (VA | pipe Culvert Headwalls 0° Skew 30" - 108" Pipe

(N/A)

154-2 Dimensions and Quantities 30" - 108" Headwalls Circular Pipe 0° Skew

N/A
154-3 (N'A) Bill of Reinforcement 30" - 90" Diameter Circular Pipe Headwalls 0° Skew

(N/A)

154-4 Bill of Reinforcement 96" - 108" Diameter Circular Pipe Headwalls 0° Skew

(N/A)

158 18" - 24" Double & Triple Pipe Culvert Headwalls at 0° Skew

(N/A)

159-1 Double & Triple Pipe Culvert Headwalls 0° Skew

(N/A)

159-2 Dimensions and Quantities 30" - 48" Double & Triple Headwalls - Circular Pipe 0° Skew

(N/A)

159-3 Bill of Reinforcement 30" - 48" Double & Triple Headwalls - Circular Pipe 0° Skew

162 WA | gioped and Flared Box Inlet - Outlet 18" - 24" - 30" - 36" All Skews

(N/A)

163 Grates for Sloped and Flared Box Inlet - Outlet

(N/A)

164 Impact Stilling Basin 15" - 24" Pipes

165  (MA) | impact Stilling Basin 27" - 48" Pipes

166-169 (Future)

Silt & Erosion Control:

See Chapter 11 of LFUCG Stormwater Manual for Approved Design Details

Retaining Structures:

180 (N/A) | Retaining Wall Gravity Type

181-189 (Future)

LEXINGTON-FAYETTE URBAN STANDARD DRAWINGS
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Trenching:
200 ™€) | Trenching, Laying, Backfilling and Bedding Outside R/W Limits
(Incl.) , R . .
201-1 Trenching, Laying, Backfilling and Bedding Under Street Pavement

201-2 (Incl.)

Trenching, Laying, Backfilling, and Bedding Under Street Pavement Using Flowable Fill

204 ™A | sanitary Sewer Pipe: Types & Maximum Allowable Fill Heights
206-209 (Future)

Manholes:

210 (inct) Typical Precast Concrete Shallow Manhole for Pipes 24" and Larger
21 (inct) Typical Standard Precast Concrete Manhole for Pipes up to 24
212 (Inct.) Typical Precast Concrete Drop Manhole for Pipes up to 36"

213 (Incl) Standard Manhole Junction and Water Stop Details

214 (inct) Sewer Manhole Adjustment Grade Rings

216 fincl) Manhole Size Standards and General Notes for Deep Manhoies
217 (1) | Deflection Angle Criteria for Sanitary Manholes

220 (Inct) Standard Circular Manhole Frame & Cover

222 MM 1 standard Watertight Manhole Frame & Cover

223-229 (Future)

Connections:

230 fincl) House Lateral for Greater than 6' Deep Sewer in Soil & Rock Excavation
231 (Inct) House Lateral for Greater than 6' Deep Sewer in Soil

232 {Mcl) | House Lateral for Shallow Sewer in Soil or Rock

233 (nct) Lateral Cleanout in Non-Paved Areas and Yards

234  (Imel) | Right-Of-Way Easement Lateral Cleanout in Non-Paved Areas and Yards
249 (el Typical Creek Crossing for Sanitary Sewer Line

250 (Incl) | schematic Example for Grease Interceptor

260 (Incl) | sewer Connection to Existing Concrete Manhole

261-269 (Future)

Streets & Roads:

300 (Inct) Typical Street Sections
Incl.
301 (Inct) Curb & Gutter
302 ("¢) | \ntegral Curb, Header Curb, Monolithic Curb & Sidewalk

LEXINGTON-FAYETTE URBAN
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Drawing No. Drawing Title
303 (Inct) Sidewalk Construction Specifications
304 (incl) Sidewalk Ramps Type 1
305 (Incl) Sidewalk Ramp Type 2
306 (incl) Sidewalk Ramp Type 3
307 " | Residential Entrance Details
307-1 (inct.) Commercial Entrance Details
308 (incl) Chain Link Fence 3' - 6'
300 "M | Chain Link Fence 8 - 12
310 )| chain Link Gate
311 (ncl) | pjank Fence
312 ™M) | woven Wire Right-of-Way Fence Type 1
313 (ncl) Woven Wire Right-of-Way Fence Type 2
314 (Incl.) Woven Wire Gates
315 (ncl) Concrete Steps
316 @M | Handrail
317 (Incl.) County Road Typical Shoulder Sections (Minimum Reguirements)
318 (Incl) Edge Key
319 (Incl) Typical Edge Key for Minimum Overlays, Short Projects, Low Speed
320 (nel) | perforated Pipe Subgrade Drainage Along Roadway
320-1 (incl.) Perforated Pipe Subgrade Drainage for Raised Non-Paved Medians
321 (incl) | perforated Pipe for Subgrade Drainage
302 (ncl) | perforated Pipe Underdrains
323 (NA) | pypiic Improvement Sign
324-330 (Future)

LEXINGTON-FAYETTE URBAN
COUNTY GOVERNMENT

STANDARD DRAWINGS
TABLE OF CONTENTS



[ i A i ] ) | ] i i 1 i i i 3 i i ] i
IN3INJOTIAIA ANV SHHOM 21M18Nd 40 INIWLYVCIA ‘INIANY3IA09 ALNNOD NVEHN 3LIFAVA—NOLONIXIT

‘WiY 40 dOL NO¥d B NVHL JHON ON 38 TIVHS d3LS 1SY¥ld L

‘STTOHNVA

YVINOYIO—NON ONV ¥VINJUIO 1SYOINd ¥O 30VId—NI—1SvD d04 ‘9
¢ ‘'S103dS34 TV NI SQUVANVLS VHSO HLM ATdWNOD TIVHS

.wmu._,w uwu.%ﬁw__w_bmm OGNV 3NN TWOLLM3A V NI G3TIVISNI 38 TIVHS Sd3LS FI0HNVA 'S
S3NvY4 'SdiRIO 1004 ANV ONVH ¥04

S3UYIJ0Ud QIMS—IINY JAVH TIVHS Sd3alS TIV 40 SAVIYL IHL ¥

("3UNUONYLS 40 dOL OL 3did ISIMOT
ONIY3INION3 40 NOISIAIG 40 3INIMOTS WONd JNNSVANY H1d30 NI HALV3NO ONV 1339 ¥ Si
FHNLONYLS IHL NIHM SITOHNVA NI GININD3Y 38 TIVHS SdJAUS ¢ WQMHW MI_OIZ/Q\E

'¥300vT SNONNUNOD V AY0d OL SY 0S ATTVOLN3A “0°0
81 0L .C1 ATALVAIXO¥ddY 030vdS 38 TIWVHS SdalS ‘¢

. ¥ 'ON JdAL d31S .
YIINIONI 3HL A8
Q3AO¥ddY 3ZIS ONY 3dAL V 40 ¥O QON T33LS QALVOD DUSVId € "ON 3dAL d3IS
& NOLINORI) N D INTIAONATOd MO NOMI ISVD G3LV0D LTVHJSY 38 TIVHS Sdals °i -
TION s ® s ¥ X
0 o o-11
[ 1 | R
e —
THT TMT ] —g ST
7 R .1 %
A A AL L. > S >
56 A A1V
T
‘6E SSV10 )
BY-V WISV 133N Ol SONILSYD '€ ¢ 'ON 3dAL d3ls
Q10S HL 504 LHorM WONINIR 2 17
3 03 Bk naANn SYIA0D ANV IAVI JTOANVA 15—
L 3HL HO3 LHOEM WANININ | R Ts
TION ﬁ 11| ey
° A
H3IA0D dINos ANV H3IA0D ONILVYYO | H
- U
> _.n_.n_ i I’ L |
| 4+ 1 —— — 27 - _ll.w\— A -~ b,
e R A T a B ,
._. | A% f =
= L ’ * Iz I "ON 3dAL d31S
S NOWD3S g-8 NOILO3S
(] — —l-N
\ s I I XY
_ v xxxxw N
T _ 2 Y
/w @oy 7331S £ ON |
| _vln.v\—— Iu_ -Q— -,




ININJOT3A3A ANV SHHOM O118Nd 40 INIWLYVEIA ‘INIFWNNYIA0O ALNNOD NVEYN FLLIIAVA-NOLONIXI]

SUNN M/¥ 30ISLNO E

ONIGQ38 ONY ONITIIINOVE

"ONIAYT "ONIHONZAL 'AINOY4IMIS AUVLINVS ¥O4 3dVL MIMUYA OILINOVA € AAMOTIY M08 NI ¢ anoz
"INIT_HIMIS AUVLINYS IHL INOLS 25 "ON ¥O ‘6 ON
ONIHIINIONT 4O NOISING 3A0EY HON3HL 3HL NI Q3TIVISNI 3dvl M3IX¥VYW .Euhmi_o .9 NVHL ¥31v3y9
SILINOYN 3AVH TIVHS STVRIILVA OITIVIIN-NON YOO ON) 1108 031VaI10SNOD| ¥3INOZ
NOXA™ GALONHISNOD SINMT, MIMIS ANVINYS TV 'Z vo0 GIovanosl & 3noz
"NOLIVAYOX3 HONIML 340438 QIHSIIEVISI 3INOIS ZS 'ON 80 6 'ON| z 3NoZ
e 38 TWHS ¥ 3NOZ ONIGNTONI ONV OL dn '¥3A0D °1 INOLS 6 ON| +3INOZ

§ TIION SNOILJIMOS3A 1IIXOVE 3did

HON3dL 110S o0
MO0d NI divl 3dld

(NOISI0 A9 039IND3d SV 3I0N)
ININFSVONT J1340NOO UdVANVLS m.mmm:ww«o\uwﬂ@\ww%b\%www

\ \\\\\\ ‘NIN .9 ‘NIN 9

XYW LZL XN, z1
o o -
‘NIN .9 'NIN 9 Sl |0, 9 F %
V. SSY10 3134ONOD . ok ? o
0 v 4|8 v (v q \Ill D - 0
.N 3 < a _b ‘ld/ﬂ” o " + e . [4
v a ) / O. o o ° w&ﬁo_wmnw«ﬁ
v 9 ONIOVdS 9 — 2, 7 .0
v @330X3 OL ION o *
v 4 ‘ T138 HOV3 GNIH38 WE 0 ——
~|| MOA ¥0 %0078 gl Uil O 1 3INOZo mE
£l B T L = 3134ONOD 1SWO3xd zZh Hll o . il
- asvasvaill AMEL 2 A=
= L PR AR AR 111 | e = =z = N ~ZE
= E/ \I\\ \l\ v — = =HIIN o T — Pt T \”
AR 4= ONFIVISNG Nyae AR =
Z N Z SIS S M _ Z e N9 =
WESNRY /770N 3did 40 9NILVO14 HUESHIIR /A X/ QA /A I/ V/_E
= || Ssarsssstsattastonss HSivhosay. SqioRa = =
=T § N7 = OL AOLSVAINOD M ST =

3dV1_ YIMUVYA |\
OIL3NOYA




ININIAVA 13341S ¥3IANN
ONIGA38 ANV ONITIINOVE
ONIAVT "ONIHON3YL

ONIM3INIONT 4O NOISIAIQ

i ¥ i ] §

VOd O1 IAILYNYILTY F79V.LdIFOOV

S1 € ANOZ NI BNOLSIWIT AIHSNHD 6% ¥

"AINO Y3IM3IS
AYVLINYS ¥Od 3dV1 Y3¥HVA DILIINOVA ‘¢

“vno3

J3A0MddVY HO 6011 INVIVIS XOVHD

J718VAN0d_ YIISYANXITd HLM IN3NW
=3IAVd INO 40 HILFWIM3Id WIS INIOr 2

, HILVIYD S| YIAIFHOIHM

SSINMOIHL ONILSIX3 d0 WNNININ,9
ANINIAVL J1IYONOD M3N HLIM
INIA3AVd 3134ONOD 30V1d3Y L

‘S3ION

INIFW3IAVd SNONINNLIE

S

RAL AL XVN 2L

‘NIN 9 ‘NIN .9
z o * o ° ° ..
.M Quu [\ . » o O o O

™

3dvl H3IXHVA DJILINOVYN

SNOILYANIWWNOO3H

i i i

ININdOT3AIA ANV SHHOM OM8Nd 40 INIALMVCEIA ‘INIWNY3IA0D AINNOD NvadN 31IIAVI—NOLONIXIT

Q3MOTIV XMO0d ON

105d0L XYW 2L | § INOZ
. ANOIS £S "ON ¥O ‘6 'ON
mu._uzw\_o 9 NVHI ¥31v3Iy9
»o0d ON) "IbS aaLvariosNod | + 3noz
v90 0310VdWNOD | €3NOZ
INOLS LS 'ONY¥O 6 'ON | Z3NOZ
3INOLS 6 °'ON | L INOZ

SNOILdAIYOS3A 1MIINOVE 3did

INIWIAVH JLJ4ONOD

SHIHNLOVANNYN Idid H3d

3dV1 dINAVA o_mzo<2/

—

XVN 2L XYN LT
‘NIN 9 ‘NIN 9
4 [ .
.- o |7 %| =
0 o 0o ° .N Q.u

N

¢ 310N 33S “W3S LINiOF

< - - <
5 " " 5
7 z z »
z z
\l 1v0D MovL
z — HLd30 ONIANVA ‘3SvE8NS
Z ® ININ3AVd ONILSIXI g %
sl |6 2 By g o \ > b v|—1 7 a 4
Zy s 4
) Al RRMNRRARARARY 3134ONOD ;mz 4
T777777777777 7770727200022 0 20O S0P PP P PP 00P, = < 44
~ 1VOO MOVL HlM S3903
s _ I SSV10 _ G38vNDS OGNV 1NO 1VaN
zZ M | ININGAVd | | _
«Cl SNORN m_ Lt SINIOP Q3MVS uCh JOVARINS AVMavOy  «C}




r7 /s

- 10T

T4 318VMO14 ONISN
ANIN3AVd 13341S d30NN
ONIJa38 OGNV ONIT1I4X0vE

ONIAV] "ONIHON3¥L

ONIN33NION3 JO NOISIAIQ

ININOTI3AIA ANV SHAIOM 21M8Nd 40 INIWLHVH3IA ‘INIANYIA0D

IVNO3 Q3ADYddY ¥O 6041 INVIVIS
MNOVYO F1Gv¥N0d ¥ILSVAXITS HLIM
ININ3AV] 1ND 40 ¥3LI3NIM3d Tv3S INIOr ¢

HALVIYD SI HIATIHOIHM *SSIANMIIHL ONILSIX3I
4O WNWNININ 9 ‘ININ3AVd 313YONOD
M3IN HLIM IN3W3AVD 3I3¥ONOD 3OVIdAY 'C

"IN303d 1SOW
¥O ‘$00Z NOILIdd NOILONMISNOD 3901Mg
GNV gvOd ¥0d4 SNOILVOI4I03dS QUVANVLS
NOYd £0°¢0° 109 NOILVIIHID3IdS DIAM ¥3d 'L

‘TIION

INIWIAV] SNONINNLIE

XYW 2L XVN 2L

SNOLLYONIWNOO3H
SHIHNLOVANNYW Jdid H3d

[

‘NIN .9 ‘NIN .9

Q3¥vNDS ANV 1ND 1V3AN

ALNNOD NVEdN 3ILIFAVA—-NOLONIXIT

QIMOTIV HO0d ON
110Sd0L "XVN 21 | G 3INOZ

‘ mm:mzwq_o 9 NVHL ¥31viy9
AJ0H ON

INOLS ZS 'ON ¥0 ‘6 'ON
10S Q3LvanosNod | + 3aNoz

vO0 J310VdNQOD | ¢ 3NOZ

3NOILS 48 'ON ¥0 6 'ON | Z 3INOZ

INOLS 6 'ON | L INOZ

SNOLLJI¥OS3A T114MOVE 3did

INJGWNIAVd 3134ONOD

5 %
|
i
<| K s
2| NIN .2} %
0 _%_._ " NIW .21 m
= B 1V0D YoVl
ME* 2 awmons e
e =0« 7 et L e — H1d30 ONIAYVA ‘3SVEENS
RPN \ % LNIN3AVd ONILSIX3
30v44NS sl o e e N .
"BVAR0D £ IS 4.4 7 ygad 4a
9 7 < N0 MIN—" 8 ¢ 94 4 9,9 aaq
— 21— AT I\ I_ f
SINIOP d3MVS ul Tl
VAHNS AVM
V0D YOVL HLM S3903 SN VNS AVMAVOH




‘80920 NOILO3S NOILYIIHID3dS

+1%4 H3d HYTI1I00 NOILYLIOTS

LLNY JANTONI TIVHS NIVIdaOO T4
H3IONV1 ANV .#Z S3did ¥O4 HVIA00L NI AILVOOT STTOHNYW 8
JIOHNVA MOTIVHS

3134¥ONOD  1SVO3dd TVOIdAL

‘80920 NOILD3S NOILYOIHID3dS
NI @3I4103dS SY ANV SONIMYSHA
NO NMOHS SNOILYD07

1V TIIHSNOD ‘JHNIXInay

ONIRMIINIONI JO NOISIAIG

FLIYONOO FAVH TIVHS FTOHNYW £

‘80920 NOILD3S NOILLYOIHID3dS

HId XIdAX HLIM GIHNLOVINNYW
38 TIVHS FTOHNYW 9

‘FSVE JIHLITONOW

JAVH TIVHS STTOHNYW G

"JONYLL3DQY Ol MO
¥¥21—0 WISV M3d IS3L NNNOVA SSVd ISNN SIIOHNWA ‘¥

Vi3I0 dOIS H3ivM ¥O4
€12 "OMd "QUS 33S 'LNOYO 3INSNVAX3 HLM GNY 03SN 3did
40 3dAL ¥O4 Q3NOISIC ‘FIOHNVA AMIAT 4O SITUNO

ONY SIFINI ¥04 J30I\0¥d 38 TINOHS SJOLS ¥3LvM ‘€

‘AVYdS ¥O HSNHgG A8
3NddY ONNOJNOD ONLIOONJAYO LTVHASY Qalvyeld
—IN3S HLIM SONIM ONLLSNPQY 340 30ISINO IVOD 2

"1N0y9O

ANIRIHSNON 3O T3S Y3NNI Nv ONV Tv3S OLSWYA N3INO

3ANO 3AVH TIVHS INVA4 ONV SONRM ONUSNIQY N33ML38

‘SONIY ONUSNFGY ONY dOL NI3MI38 'dOL ONV 134yva
N3I3MI38 “3¥¥vE ONV 3SvB N3I3MLIE SINIOP T3NyvE TV "L

TSHION

g8—8 NOILO3S
==

ONIQa38
3NOLS 6 ON

Qe Q0o Q0. Qeo,

N ©%4,8°%a 09, 09,

i i i i i ] ()

ININdOT3A3A ANV SHYOM 21N8Nd 40 INIWLMVA3IA ‘INIANYIA0D AINNOD NvBYN 31LIFAVA—-NOLONIXIT

(1M3ANI G3AVd ¥O O3AONIY JIVH dOL HUM 3did)

] ] i

ONI0a38
V=V NOILD3S 3INOLS 6 "ON
oNIag3a
INOIS 8 ‘ON
"NIN
9 _
L L POy
b b » » 3
— \
= === N
T m
z
c——— J
g . SRS
d D p -
o + N 8 +
| ' LR
< g =
TIOHNYN G ¥04 .9 | ». -
M TIOANVA ¥ 903 .S | 0-S % 0- ¥ -
’ o L (€01 _'OMQ ‘alS 335)
. _ d3lS TIOHNVIN
L 2
. ONIY
— 1] S AUFHONOD 1S¥I3Nd
- « . " . ‘ A.. ‘v
il AR .<..A< T3S OUSYN HlM
7777 TN H3A00 8v1S ivd
7777 77, 313YONOD ISYD3Nd
14
B
/1 Y,

ONIMVHGO  QUVONVLS
8YINddY 33S ~ an »
ANV LHOLMIIVM 04
‘038 OUSYA TInd NI
ONUSYD 3NVHd 138

"= SONIM 3L3MONOD LSVOId
oo ININISNFGY 3uNLNS ¥03
| o .9 40 MVTIOD 301A0¥d
“Z e
D eon S —
0. LT Q%04 OQo0. Os0, Q0
< 0050”0 0%, 0%, g%, ¢ /\

3¥VYNOS ¥O ONNOY ¥3HL3
38 AVA 3SvE8 310HNVYN

W3S OLSYW
a3M40J3d




IN3NDOTIAIA ANV SHYOM OIM8Nd 40 INIWLIYVCIA ‘INIANYIA0D AINNOD NVBYN ILIIAVI—NOLONIXI

22/1/S Ml & %ﬁm&

314 ON DMUMD CAVONYLS

V=V NOILO3S

4T OL N S NS | TR, M LD
JIOHNVIN 3134ONOD

1SVO3dd QNVANYIS IVOIdAL ‘NOILD3S 3NOD 3JHL Y3IN3 ION TIVHS S3did °

Q3NOMY ANV 'NOLLO3S uzmwaﬁmhzuozwoud.r 3ais
ONINIINIONI 40O NOISIAIGQ Jree UM O3NS 36 . SYOHAY ©

(Z1Z "omq
‘01S 33S) 'dOHA 3AISING NV S3VINDIN ,¥Z
NVHL 340N NOLLYAZ13 MO1J JO 3ON3¥34J v °

‘00 JZ1 — S¥vA ¥ 'ON HUM 3J0MOJNIIN ZI
NVHL ¥3LV3¥490 SHId3Q IV ".Z4 OL dn SHId3Q
1v BY1S NOLLOB NI (3Q33N IN3INIONYOANIIY ON -

90920 NOILOIS V30 doLS
V77 :
NOLLYOISI03dS H3d HYT100 WIIVM ¥04 €12 ‘oM s ol :
NOILVLOTH1INY FANTONI .
TIVHS NIVIdQ00 T4 HYIA 1N0OYO usz<&.xw HUM OGNV Q3SN 3did 40 3dAl . .
. ¥04 G3NOISI0 'TIOHNYW AM3AZ 40 SLTUNO ONV -
001 NI d31L¥D07 STTOHNYW ¢l SITINI ¥04 Q3QIN0¥d 38 QINOHS SdOLS ¥AIVM € m "1 (cor -oma -ais 33S) ' m
. L
oo, oS e 48 iy - I R
NOILDTS NOLLYDIHOIdS . 2
N GO9S SY —IN3S HLM SONIY ONLSNRGY 40 30ISINO IVOD ‘T + ¥ » : s +
NV SONIMYEA NO NMOHS . —
LNOHS YNINHSNON 40 Tv3S H3INNI NV QN FIOHNVN,0-,S 804 .9 . :
SNOILYOO1 1Y G15IHSNOD T3S JLSVN H3INO 3NO IAYH TIVHS INVMY ONY “FIOANWA, 0=, 803 & = 0-5 % .0-.¥ o
JHNLXINGY LIHONOD SONRY ONILSNMOY N3IMIZE ‘SONIM ONUSNrQY : <’ Y
FAVH TIVHS JTOHNVW L1 ONV dOL N33MI3E ‘dOL ONV 13¥NvVE NIIMLIE l\.
“3¥3vE ONV 3SVE NI3ML38 SINIOP T3uHYE TV °| /.
. >
80920 - -
NOILDIS NOLLYIIHAIDIHS HTd ‘S3LON TIuvE

XIdAX HLIM GIHNLOVINNYN 313YONOD 1SYOd

36 TIYHS JFTOHNVYW 01

‘ISYE DIHLI'TONOW

JAVH TIVHS STIOHNYW TV 6 -9 NOILO3S

NOWLD3S 13xavEe

- —— — .} TvOINOD DIMINIONOD
_ _ 02 .
> L »
ONIGg3a R _ oNIag3d C
3NOLS 6 'ON Bos, TN 3NOLS 6 'ON b -
2 e ARNNY|
_ /> 3 oAu 20 //4
: TN L \A Wononl0n00%0 =
0r Qs bms Do by : / \VR 2 / D%l %l Ol D%l ¢ ONIMYHO_ ONVONVIS
* B (A I
2 3avao ‘038 DUSYA Tind NI
A ONLSYO 3Wvdd 135
o) SONIM 3I3YONOD 1SVOIud
N ININISNrOY 3MNINS ¥O4
> .9 30 ¥YTI0D 301\0Nd
O,
5%l % v

3¥VNDS ¥O ONNOY ¥3HL3
38 AVN 3SvE JI0HNVAN




| ] ¥ 3

sa\\

G

Z\Z

9% Ol dN S3did ¥y04

313HONOD LSVO3dd VOIdAL

JIOHNVYN d0¥Q

ONIM33INIONI 40 NOISIAIG

NOUJSRIOKED NOWAIN ava | oN

>
>

>

W)\UOE VOI4103dS 83d V1100
V 001 NI G3LV¥007 STTOHNVYW €l

NOILYOIFI23dS NI a3/4103dS
SV ONY SONIMVYEA NO NMOHS
W SNOILYO01 LV AT13IHSNOO

V NOILD3S NOILYDIHIOIdS 43d
V XIdAX HLIM QIHNLOVINNYW

FAVH TIVHS STFTOHNYW 11V 01

VIV VVTY
‘80920 NOILO3S

NOILVLIOTH-IINY JANTONI
TIVHS NIVIdGOO T4 HYIA

‘80920 NOILD3S

‘FHNLXINGY ILIENOD

]
IN3INdOT3IAIA ANV SHMYOM DN8and 40

'SS31 YO .0-,Z S| JOMO 3HL 3¥3HM S3SYD Ni 3SN ION 00 '8

‘Adid 13

~1N0 H3A0 J3INOTV ONv 'NOLD3S 3INOD OMIN3ONOD 40
30IS LHOWULS HUM Q3NOMV 38 TIVHS Sd3LS F10HNYN ‘8

'NOLLO3IS 3NOD Y3IN3 ION TIVHS 3did L

3AVH TIVHS JTOHNYW i

80920

g—8 NOILO3S

34 TIVHS FTOHNVYW 'L

‘FSVE OIHLITONOW

D

IV/.f

ONIOJ38
3NOLS 6 "ON

"JONV1d300V Ol ¥OINd
¥¥21—0 NISY ddd 1S31 NNNOVA SSYd TIVHS STIOHNVN '@

“ATUNC FTTOHNVN
Ol dO¥G WNOXJ 1004 10 40 TIvd NNAININ v 3QIACHd 'S

0~ 21 — S¥vd ¥ ON
HLIM JOHOANIZY ,Z1 NYHL ¥3iv3IN9 SHId3Q lv
SHLA3Q Iv BY1S WOLLO8 Ni Q3033N IN3IN3DNOINIBY ON ¥

V130 dOLS ¥3ILYM ¥0J F18vOonddy
€12 "OMQ "GlS 33S °"LNOYO 3AISNVDX3 HUM ONV a3SN 3did
40 3dAL HO4 G3NOIS3IA "JIOHNYA AM3A3 40 SITUNO

ONV SL3INI 404 (30A0¥d 38 GINOHS SJOLS ¥3IvM ¢

b Ol dn

‘AVHdS ¥0

HSNYE8 A8 (3NddY ONNOJWOO OSNIJOOYINYG LTVHISY
QUWHEI-IN3S HUM SONIM ONUSNRGY 40 3QISLNO IVOD °Z

"LNOYO MNIYHSNON 40 “IV3S N3NNI NV ONV Tv3S JILSYWN

Y31N0 INO 3AVH TIVHS 3NVA4 ONY SONIN ONILSNrQY N33ML38

‘SONIN ONUSNFOY ONV dOL NI3MII8 'dOL ONV T3yyva
NI3MI3E “13¥¥vE ONV 3SVE NI3MI38 SINIOP T3uNvE TV L

SIION

[ i i i i i i [ i
INFNLYVLEIA “INTANYIA0D ALNNOD NVBYN IJLIIAVA—NOLONIXI]
V=V NOILO3S
‘NIN NIN NIN
_ 9.9 S3AVA *3 w.z.
il S R HE HREA IR 1
B € — ..q... 1414. *1. . Y. WW..N.%M
g2 T i 3P 35
uy . hod
o /) 4 " nP 2
7w .1.. 4‘ 1y A
& ¢ ..m S " ] m
- R Pk == " | o .0- ¥0s 9
ONIaa38 v Tet et 0-S % 0 . | T0RNVN 0-¥ 803 .S
3NOIS 6 ON NG v’
(€0 o 335) v uwve
. . R .
O 8218 SIOHAVN =T 313¥0N0D 1SY03Nd
\
g . = ‘1 g
»IAF\ R E ———x— — +
m BT AT I A 0
x |
==
F‘l -
n_w === .
. NOWLO3S T3uMvE
. I¥OINOD JIMINIONOD
0-Z .
AN
NN

3AvNDS 4O ANNOY YIHLI
38 AVN 3SvB FTOHNVNW

SONIY 3L3YONOD 1SVO3Nd
ININLSAPQY 3Unind 804
«9 340 ¥VTI00 A0

"y

M
v
uoéul\ /‘
ONIMYNA  QNVONYLS

IN8VONddv 33S — QN »

INVAES LHOLLYIIVM
¥04 438 DISVW NI
ONUSYD 3AvH4 13S




13134 TH ONEVID ANTNVIS

SvI3a dols
Y31VM ANV NOILONNP
JTOHNVN GQHVONVIS

ONIY33INIONI 40 NOISIAIQ

3did ¥3IM3S

WINIIVN 3did dOLSH3IVM HLM
FAILVAANOD 1NOYO MNIJHS—NON

"JONVI4300V OL ¥OINd ++Z1—D WISV
d3d 1S31 WNNOVA SSVd TIVHS S3TOHNVA

JION

1IV13d dOLS o31vMm

3Sv8 JF1OHNVA

dOLSYIIVM 1ISVO
3N3YHO3IN INVISISIH
Qiov 318IX314

IVIM3IVA 3did dOLSH3ILVM HLUM
JN8ILVANOD 1NCYD MNIYHS—NON

dOLSYILIVM 1INSVD b
ANFHHOIN INVISIS3NH
avy J18IX3d
TIVM JT0HNVAN
V=V NOI1LO3S
ONIaQ3g
3INOLS 6 'ON '/
0-0 M Tel .qﬂ v’ qﬂ \.qu v’ .<M v
oL Ol .<-b. q P MM | *
0%, 09, 0 O « . B .

NOILO3S 03W¥04 3134ONOD

Q3HSINIY HSNYE

ININJOT3AIA ANV SHYOM ONand 40 INIWLNVCIA ‘INIANYIA0O ALNNOD NVENN JLIFAVA—NOLONIXI

NV1d NOILO3S

HLON3T "XVYN
9 —d313AVIQ 'NIN

LCl ‘H3M3S 3uNINd
J04 8nls a3o9on1d

NOILO3S J3WyO0d4 J134ONOJ

Q3HSINI4 HSNYB

T3INNVHD Q3INY04 3134ONOJ

Q3HSINI4 HIOONWS

ONI0Q38
3NOLS 6 'ON

XYN 9 — °NIN
LZb YIMIS FuNnLnd
404 8N1S J399Md

[
< T~—— ss37 30 .01
\ v Sidid ¥04 VIO 3did
v % 7,00 NVHL ¥31V340
NG S3dId ¥o4 Vid 3did b

ONIaa3d
ANOLIS 6 'ON

‘80920 NOILO3S
NOLLYOIFIDIdS H3d V1100 NOILYLOTF1INY FANTONI
TIVHS NIYIdAOO0 T4 HYIA-00L NI G3LVO0TSTTOHNVYW ¢

80920 NOILO3S NOILYDIHID3LS NI
g3i4103dS SY ANV SONIMYHA NO NMOHS SNOLLYOOT
LY 1FIHSNOD ‘FENLXINGY AVYH TTYHS FTI0HNYIW €

80920 NOILO3S NOLLYIIHIDTIdS HId
XFdAX HLIM AIHNLIVINNYN 38 TIVHS FTOHNYN €

‘ISVE DIHLITONOW FAVH TIVHS SFTOHNVN TV L

‘S3LON




¥ » ) ] ]

L

20fi/s

1414

SONIY 30vd0

ININLSNIAY FTOHNVYW ¥3IM3S

ONIMIAINIONIT 20 NOISIAIG

NOULO3S 3INOD
OIJIN3O03 3T0HNVA Ol

ELLENN
JI0HNVN OL

IN3NJOT3A3A ANV SHMMOM ON8Nd 40 INIWLYVAIA ‘INIFANYIA0O ALNNOD NvENN FLIFAVA—NOLONIXIT

i | [ ] [ [] ¥
ogL Al
09¢ «8
184 W9
6.7 4
0] ¥4 o
orl «C
'Sg1 X
1HOI3M
18VHO HiQiM
ONIY 3avyO
SONI 14N
>
4
\
] ! a2 ’ «8
wia v—.£
"SINIOP TIV N33MLIE OISYN Alddv 9
*S3HONI 21 (330X3
LON TIVHS Q3sn SONI TV 40 1HOI3H
WNNIXYN 3HL ONY NOILYOOT 3NO 1V a3sn
38 AVN SONIM 3Qv¥9 T NVHL 3¥OWN ON ‘S
'NOILIG3 1S3IV1 4O
‘BL¥=0 WISV HLUM 30ONVONOOOV NI GNV
‘SAVA 8T 1V ISd 00SE ¥, SSVIO IIFWONOD ¥
*30VAUNS
Q3d01S 0L ONUSVD 1SNrgy OL 43sn 38 AVA
S30VAYNS 13TIVHVA—NON HLIM SONIY 30vd9 '€
‘AVHdS MO HSNNE
A8 Q3NddY ONNOJNOD ONIJO0HJNVA
LIVHJSY Q31vNEI4—INIS HLIM SONI
ONIISNFAY N33MI38 NI GNV 30ISINO V0D 2

'dO)l ¥O ONIY IX3N 3FHL
ONIQAV 3¥0438 1ND 38 Ol SONI LN

SIION




WINOIBEIW00

iz TN ONWMIO CANONVIS

S3ITOHNVA 4330 04
S3IION VH3NIO ANV
SQYVANVLS 3ZIS FTOHNVAN

ONIMIINIONI 4O NOISIAIG

Alddv LON S30d

"NOISIAZY 1S31IV1 Sii ¥0 BZY—O WISY Ol WYOJINOD
TIVHS NOILONAULSNOD T3ddvd JT0HNVA J1IYONOD ¢

W«¥u,SSY10 38 TIVHS STIVI30 3ISIHL NI NMOHS "01d3
ININISYON3 310vy0 "SITOHNVA d0d4 3134¥ONOD 2

'GE SSVIO ‘8v—V WISV 38 TIVHS SONISVYD 1

SNOILVOIFI03dS

'99Nd1 3HL JO_VAQYddY
HOIMd HiIM d3IMOTIV 38 _AINO TIVHS
(S3T1OHNYA 3SNOHO0A) S3sva d3¥N0d 4T3l

*90N471 3HL 01 3SN3dX3 ON 1V
STTOHNVA Q39VAVQ ¥O SITOHNVN MOlE
ONILSIXT JOVId3d ISNN STTOHNVA HIMIS
AUVLINVS ONIISIX3 Ol SNOILOINNOD M3N

'STINNVHO MO14
3AVH ISNW 'STVH3LYT ONIGNIONI ‘SIITINIE TV

"JONVI4300V OL ¥OWd +#Z21-0 WISY
¥3d 1S31L WNNOVA SSVd TIVHS S3TOHNVA

"A13LVIG3INAL 331038§00 38
TJIVHS NOILJ3dSNI ¥0 NOLLONALSNOD
ONI¥NA Q3AY3ISBO SITOHNYN NI SHVI

"HMIINIONI
AHL A8 Q3103410 SV ISIMHIHLIO YO SVIIY
13M NI STNIOHNVA LSYOFdd NO G3dIND3N

SI ONNOJWOJ ONIJ00ddWYA LIVHJSY

'SAVM H108 .Z1 lv Syvd
¥ "ON HLIM Q304O04NI3¥ 38 Ol d330
.21 NVHL ¥31V3y¥0 SIIOHNVYAN 40 3Svd

‘Q30IA0Yd
38 TIWWHS 1004 01’0 40 TW4 WNNNININ V¥

Bt

‘Gt

¥l

Y

Tl

!

01

‘6

ININJOT13AIA ANV SHMOM OIM8Nd 40 INIWLYVHIA ‘INIWNNZA0D ALNNOD NvEdN ILLIAVA—NOLINIXIT

‘3did IN3N1443 3HL 40 4Ol 3HL
NVHL ¥31v3¥9 ¥0 Ol TvND3 NOILVA3
=73 NV LV 38 UM S3did IN3NJNI
TV 40 dOL 3HL 1VHL HONS 38 TIVHS
SITIOHNVA NI S3did 40 SNOILVAI3

"HSINI4 1V01d HIOONWS
3AVH TIVHS 137iN0 Ol L3NI W04
SIFTIOHNVA 4O 30VAINS T3INNVHO

HSINI4 HSN¥E ANV 1VOT4

H1OONS 3AVH TIVHS ANV STINNVHO

0L TIvM WOdd 14 ¥3d .l ISV31 1V
3d0TS TVHS S3TOHNVW 40 Sd001d T

'S103dS3y TV NI SOYVYANVIS VHSO
HUM A1dNOD TIVHS OGNV 3N TVOILM3A V
NI G3TIVLSNI 38 TIVHS Sd31S JTOHNVA

"1SIX3 SNOILIONOD TI0S 318VISNN d0
J378v1L M3IIVM HOIH J¥IHM SNOLLYNLIS
NI ONIOYOANIZY ONV_ "SSINMOIHL ‘V3IYY
Ol Qyv93y HIM 03NOIS3a ATIVIO3dS
38 TIVHS S3TOHNVA 4O 8v1S NWOlLod

"03N9IS30 ATVIO3AdS 38 TIVHS
«9€ NVHL Y308V 3did 404 SITOHNVAN

"JIOHNVAN NI 3did 1SIOUV1
30 3ZIS NO Q3SvH 34¥V SNOISN3WIQ TV

"H1d3a NI ,§ O dN SITOHNVA TV d0d
Q3asN 38 AVA 0IT "OMG 'dlS NO NMOHS
NOILONYLSNOD 3dAL FTOHNYN MOTIVHS

S410N

IVEINGO




i i § ] ¥

INFNLYVEIA “INTANYIA0D ALNNOD NVEMN FLIFAVA-NOLONIXIT

NOILO4S NV'1d

(€01 'oma "QlS 33S)
Sd31S JTOHNVA

i i i i ; i ] i ] i 3 #
ININJOTIAIA ANV SHHOM 2IM8nd 40
LiT N oMV VYIS
STTOHNVIN  AMVLINYS abbml 05 - - «0¢
HO4 VINILINO -0-.2 SY - - LT
319NV NOILOF143a 2= B¢ S0 €S a2
£ ¥E 8-, £ .81
ONI¥3ZNIONTI 4O NOISIAIG £-Z .0¢ WOl=,1 8¢ .St
4sia 7 | 31oNv d | 1s1ia 1 [ 319NV d | azis —
.0~G L0—% 3did
3215 J10HNVN —-
& NOURIOSE30 NOSWR IV | on STTOHNVYN ANUVLIINVS HO4 ——
STTIONV WILHVd WNNININ 40 318vL
NOILO3S NV1d
AT (0L "OMa ‘QlS 33S)
v v, SdalS FTOHNVA
g O
\ T T 7T
] ===\
= —
= = ==— u“ o /
A \\\IJ'II t.llll\l _ _ N&_n_l
*\l_v _ lN\W _,_ ._ L9
3did__ . — K /\ = \ \
2 / = \\ -
NS . L= :
L 8 T T
v p {74 ; S3IVOIONI 318v1 3HL
0 ¥ .
Vo ,MM.UAﬁ\ ~ ~ Y
B ~N T v
\N\O $» /\/ .
Awuw,u JTONV NOILOIT43a WNNIXYA 3HL
%zw. N O/V/
(04 P
SN
%M < STTONV

‘318v1d300V SI ¥313nvIa

JIOHNYN ,0-,S V ‘34O4343HL .58 3JHL NVHL SS31 SI ANS SIHL '.+8 S|
SITONV Tvildvd 3HL 40 ANS 3HL

0§ S| 3did ,0€ V 404 ONV #¢€ SI 3did

«BL NV 804 JTONV WILHVd NNNININ 3HL 3TOHNVA ¥313AVIC ,0—,C ¥V H03 IVHL

'S0l S| S3dld ,9€ OGNV ,0¢ 3HL N3ZMI38 319NV 3JHL ONV

e S8 Sl S3did 08 OGNV .81 3HL NIIMI3E JTONV 3FHL ‘LHOI LV NMOHS JTOHNVA H04

‘NOILOFI3S 3ZIS JTOHNVA AUVIINVS HOJ FTdWVX3

S/ 38 TWHS S3did ,9¢ Ol ,L¢ ¥04
“H313INVIO NI .+2 Ol dN S3did ¥04 .06

NVHL 340N ON 38 TIVHS ddid 394VHOSIA 3HL 40 NOISN3LX3 3ININY3INID
3HL ONV 3did ONINOONI ANV N33IMI38 319NV NOILDT1J3Q WNWIXYW 3FHL Z

‘NOILO313S FNOHNYW d394V) 34iND3Y TIVHS 318Vl NO Q3LSN NvHL Y¥3TIVAS

'STIONY WILHYd ANNININ JO 378VL HOJ SONIMVHO QUVANVIS

AIVHVH3S OL d343Y 'STIONV WHAYD JHL 30 WNS JHL NVYHL ¥31V3IHO
38 1SN (,Z. ¥0 LA, 319NV '6'9) S3did OML ANY NI3MLI8 F19NV 3HL L

TIION IFTOHNYR av oy




ADNOISEIWIOD

oz ON ONIVIO CANVOIVIS

AVINOHID QYVANVIS

d3A00 #® 3NVYH4 JT1OHNVAN

ONINIZINIONT 4O NOISIAIQ

1IvV13d ¥3A00

— .‘I:Q—

ol

N

o £ niﬁ Bt
_ H__\\«\\\\\\\ YL PO %,

L
£

[,

«f/l I

Y

L —

= TN\_

Wk CT

AV LINVS

dAMAS

= NOLONIXIT =

<[ ool

o

'80920 NOILD3S NOILYIIH10TdS HLIM FONYTHOOOV NI SL1708 HOHONY
'S'S IdALLTIH (¥) HNOS HLIM NMOQ d31708 389 TTVHS STTOHNVYIN YIHY DIdIVHL-NON €

"03dS S€ SSY10 8-V WLSY HLIM FONYQHOOOV NI 13318

TIV HLiM S8 80€ 40 LHOIIM AIT GNY FWVEHS WNNINIW
TVLOL VY ONY 'SE16ZL 40 LHOIFM WNININIW ¥ AVH ‘A3 LvY
02-H DI44vHL 38 TIVHS ATGWNISSY aIT 8 IWVHS FTOHNYW |

GCIE4-5]
ANNOHY d3HVLIHOW NIHL INYTVIS DILSYW TALNE 40 GvId Ni L3S 38 TIVHS FWWHH ¢

‘S3ION

INIWNJOT13IAIA ANV SHMOM 2118Nd 40 ININLIYVE3IA “LNIANNIA0O ALNNOD NVBYN 3113AVA—NOIONIXIT

1IvVLi3d JAVHS

ONIMVYA

QXVANVLS 378v0INddv 33S — QI ONvV
JNVH4 TT0HNVN LHOILMILYM 804 ‘038
YVIYOWN TINd NI ONLLSYD 3WVYY 13S

4 I \
“ - M g
% { L* : ¢
/| : 1 _\_M :
|
_ MY 1t
wuooul\ -2 3
ONILY3S .52
Q3NIHOVA
~ 7.9¢ _
-

VIg 'NIN 12

TYNDI A3A0HddY HO JOH Ar A8
AIHNLIVHANNVYN 0SE€-OW T30ONW 38
TIVHS aI'7T ANV IWVEHS TTOHNYW




i L i ] ¥

20)i/S

(144

Y3A0D % INVH4 IIOHNVA
AHOILHYIIVM QYVONVLS

ONIN33INIONI 40 NOISIAId

§ ' i s ’ 1

IN3INdOT3A30 ANV SMHOM 0M8Nd 40 INIWLMVAE3A “INFWNYIA0O ALNNOD NVENN ILIIAVA—NOLONIXIT

dl'T INVHS ONNOHY GIYVLIHOW NIHL INVIVIS

OLLSYW TALNE 40 V38 NI L3S 36 TIVHS IWVE

Y3IHOIH ¥0
J3dS_GE SSY10 8¥—V WISV HLIM JONVQHYOOOV
NI 1331S TV HLM "S81 S¢¢€ 40 LHOI3M an #

JNVEY ANAININ TVIOL vV ONY "S81 0GL 40 LHOI3

ant ANWININ_ YV 3AVH “IVND3 43A0¥ddY MO 0-9161—Y
HYN33N 38 TIVHS AT8N3SSY AN % 3NVY4 JTOHNVAN

i i i ] ¥

RIAEGRETNSE

‘ONIMYYA

QUVANVLS 3718Y0NddY 33S — Qi1 ANV
ANVEY FT0OHNVA LHOILYILVM ¥04 ‘Q38
VIO TINJd NI ONILSVO 3WVdd 13S

T38¥vE 40 dOL GNV IAVYS
WOLLO8 N3I3IMIIE 13MSV9H
IHOILY3IVM % L X 8L

JION
TVNOI GIAOHAY HO FOH HF AG
@3HNLOYVANNYI 0SE-OW T3TON 39 %
TIVHS G171 ONY FWveid TIOHNYW
1IV13ad d3A00 <
410H 1V13d LHOILH3IVM
ONINOILISOd

JNVYS OL
A0iNO ONN-0 Bk

J3ISv3iyo s1io8
Vid 8 'S'S - +

£ 3

Te]

N
-

d AMIS

AV IINVS

HINOO Y3IANN G3TIVLSNI
38 TIVHS WOVYHHJYIO
HIWATOLOO L -INIXIH
INFTAHLI ALISNIA HOIH ¥V

‘FTOHMOId A3 TYIONOO NV

J70H ONINOILISOd

= NOLONIXTIT =
Rl=0l=l=0=1

TV3S LIXNSVD-L INTFHJOIN
FINAVH TIVHS SHINCD

‘FdAL NMOQ 1708 39 1ON
TIVHS SHINOD ANV SINVEHA
FTOHYW LHOILHTLYM

Q3asv3ayo
SMIYIS dvO 0,03y
7331S SSIINWVILS
JEIXEL- N Y

310H NOLWLISOd




<—
ocz “ON ONWIVHO GRONVIS

NOILVAVOX3 MO0d % TI0S
NI ¥3M3S 4330 9 NVHL
4IA1V3NO ¥O4 vH3LYY ISNOH

ONIH33INIONI 40 NOISIAIG

ININJON3IAIA ANV SHJOM DIndand

avol

TYOLLM3A ¥O4 ONRMV3H

30IA04¥d 01 'NIN .0—,1

3ANM ALN3d0Y¥d 3HL 3QISNI ,0—.,1

IN3IN3SY3 3JHL 3a1Is1n0 ,0-,1
3NVId "ZIYOH 3HL NO Q3103rodd Sv .ol.w.l._o
Y3LVIHO 3IHL SI ININZHIND3Y HIONFT TWHAV]

310N

Z Lz Z Z L WA
Z £ Z Z V4
Z Z Z Z
Z Z Z Z
Z 4 L Z L
Z L. Z Z
Z L Z Z
L Z L
L Z Z Z

00Z "OMQ "dls 33s

310vd0 3134¥ONOD

d—8 NOILO3S

00Z '9Ma

'0iS 33S "3Adid 40 dOL NO

a30vV1d 38 TIVHS 3138ONOJ ON I/ <

4O IN3NIMVA3IA ‘INFANYIA0D ALNNOD NVBIN ILLIIAVA-—~NOLONIXIT

vV—V NOILO3S
‘NIN ‘NIN
«9 «9

<

4 L
2 Z
Z. - Z. — Z » »
Z. - = 7 Z — = Z Z — = JlrJL
| 3000 ONIBANTd  — — — e
© ALVIS 133N TIVHS ONV —— \\ a— ———Z
'"YIINISN3 3HL A8 Q3AOYddY z —= \\ ya \~ ya
SS3IINN ¥IACO ‘NIN 0E v A—
Z e Z
N =l=II=1=l= = —

ININCINDA ONIHONIJL
AOUd 3did 40 ON3
103108d 0L ONOT 9
dv8 S 'ON 30IAONd

"ON3
1v 9N1d 1HOUNMIIVM 378YAON3Y

ATISY3 H1M 3N AL¥3d0¥d
¥0 INIW3SY3 Ol 3did .9 ¥0 .+
“IVNNVAN DVMG/ON3 90N ¥3d

/ ONMIAMOVYE NV ST TR T

‘ONIAVT 'ONIHON3ML ‘ONI0a38 ={{
¥0d4 00Z 'OMQ 'als 33s

_|.\ 3INM AL¥3dONd/ININISYI

_ ‘14 ¥3d .8/ 3dO1S ‘NI

/ H1ON3T 3did

‘NN 81

5 5 S

R

JIONV S¥ 4 4 4
S A
2t oL .9 R

30VHO ¥O 30VAINS HSINIK 3JHL JO 9
NIHLUM OL G3TIVISNI 38 TIVHS STVH3LY] TV TWY3N39 NI—

GN38 3Adid

/

N ONITIIMOVE OGNV

‘ONIAVT ‘ONIHON3ML 'ONIGQ38 ¥0d
ONIMVYO QYVONVLS 318V0Nddvy 33S

/l 3avy0




’ ] i ]

3%4 “ON ONWVHO CRIVONVIS

0SS Ni
Y3IMIS d330 .9 NVHL
Y31V3IHO HO4 TVH3ILYT 3SNOH

ONIM3IINIONI 40 NOISIAIQ

ANINCINDI ONIHON3NL
NOY¥4 3did 40 OGN3
10310¥8d Ol 9NO1 9
¥v8 S 'ON 30IA0¥d

‘ON3

1v 9N1d 1HOINIIVM I18VAONIY
ASVY3 HUM 3N ALM3Id0oNd

¥0 IN3N3SVA Ol 3did .9 HO %
“WNNVA OVMO/9N3 90NJ41 ¥3d

V=V NOILO3S

]

ININJOTIAIA ANV SHYOM Ddnd

Tl

v\ 3NM ALYIJOYd/ININISY

/ ONITILNOVE ONV ‘

‘ONIAVY ‘ONIHON3ML ‘ONI0a38
¥04 00C ‘OMQ "Qls 33S

] i ] i i ] i $ i
40 ININLNVd3IA ‘INIANYIA0O ALNNOD NVEYN 3LIIAVA—NOLONIXI]

ANM ALY3d0¥d 3HL 3QISNI ,0-,1
IN3IN3SY3 3JHL 30ISIN0 .0-,1
3ANVId “ZIYOH 3HL NO Q3103rodd SV ,0-,9
40 Y3IV3INO
JHL S| ININIUIND3IY HLONIT TWYALYT

-310N

[

ONIMVEA QUVONVLIS T18VOIiddY
33S ‘6 'ON 3NOLS Q3HSNYD

AN Y3MIS ANVLINYS

3000 ONISANNTd 3LVIS
133W TIVHS ONV '¥33NI9N3 3HL Ad
Q03A0UddY SSTINN '¥3A0D “NIN ,0F

_ ‘14 ¥3d .8/} 3d01S NIN

ON38 Sv

R R AR

TIONY S N AR NN
SIS

b 0L .9 \\\\\\\\\\ \\\\\\\\\\
AN

3AVAD 30VIINS O3HSINGA IHL 40 9
NIHLIM Ol Q3TIVISNI 38 TIVHS SIviALY1 TIV TVY¥IN39 NI —

e ONITIAMOVE NV I\
'ONIAYT *ONIHON3YL ‘ONIga3g 3avad

404 00T 'OMO "AlS 33S




7 ININDOT3AIA ANV SHHOM 01Nand 40 INIWLIMVYHIA ‘INIFANYIA0D AINNOD NvgdN ILIFAVA-NOLONIXIT

#2o)1]5

[4%4

MO0y ¥O TI0S NI
¥3IMIS MOTIVHS ¥Od
WH3LYT ISNOH

ONINIINIONI 40 NOISIAIG AN ALM3dO¥d 3HL 3QISNI .0-,1
INIWISV3 3HL 3AISINO 20—1
INVId "ZINOH 3HL NO QALD3roMd SV .0—.9
240" ¥3lvauo
IHL S| ININININDFY HIONTY TWaalv1
310N
0 NOWDISOSI0 NOSIAM 3uve ‘ON
00z ‘oMd ‘alS
7=V NOIOTS 33S '6 'ON 3INOLS QIHSNUD
INM NIMIS AMVLINVS
/ .
Qvl L ]
: INIWINDT ONIHONIAL v
WOM3 3did 40 ON3
103108d OL ONOT .9
t ¥v8 S 'ON 30IAONd INM ALYIONd/ININISYA HONVYE L. _
w -
~I/w- m m o— — -
m m m e -
Mz e —" \
< L o — 330 NN Y
222 — 54 .8/t N
Zm 148
oo 2 < o
8, % £
//,.ﬂ 3 3
nv o
m
mw FIONV S¥ 3
2 ZhoL.9 7
Q
ha
c "aN3 IV
: . 9Nd LHOILYALYM TIEVAOWIY RS
ATISVA HLUM 3NP ALNIJONd
/I MO ININISV3 OL 3did .9 ¥O .¥
ONITILNOVE NV “IWANVIN DVMG/ON3 90n47 ¥3d ) = ONITILOVE ONV
"ONIAYT "ONIHONZAL ‘ONIO03E ONIAVT ‘ONIHONIHL 'ONIaa38

404 00Z 'OMG "als 33s ¥O4 002 ‘OMd 'dls 33S




sl

%Q\\\h

[3%4 ON ONWIYHO GHVONVIS

SOYVA ANV
SV3ydY d3AVd—NON
NI LAONVITO Tvy3LV1

ONIM33INIONT 40 NOISIAIG

30IA30
NOILO3INNOD

Q3A0UddY N

i i ] (] ’

8 ] 2 ¥ ’

IN3NDOTIAIA ANV SHMHOM 0N8Nd 40 INIWLYVAIA ‘INIANYIA0D AINNOD NvEYN ILIFAVA—NOLONIXIT

‘STVNNVA

OVMO/ON3 90n31 GNY 3000 SNIBANTD 3LVIS
HLIM 30NVA¥OJOV NI 38 ISNW 1, d33MS
ONOT 3HL Ol 3SNOH WO¥d 3did ¥IM3s

ION

ONITUINOVE ANV

‘ONIAVT 'ONIHON3IYL "ONIad38
d04 002 "OMO Als 33s

"STVNNVA OVMJ/ONI 90N41
ONY 3000 ONIBANTd 31V1S
d3d NOLLYTIVISNI ONV un._n_l/

R
\ /.\\. \\/\\/

008 ¥O T0S NI
Y3IM3S MOTIVHS ¥04 TWy3LVY]1 3ISNOH. 40

~ 44

STVi3a ¥O4 ZET "OMA 'ALS Ol ¥343d

S —

331

T - N0 = NVII0,

«NOILLVAYIX3

A00Y ANV T0S NI ¥3M3S 4330 ,9 NVHL
YALVIHO ¥OJ WHALYT 3ISNOH, 40 Sv1i3g
Y04 052 "OMA "AlS OGNV ,1I0S NI ¥3M3S
d330 9 NVHL ¥31v3¥O ¥04 TvyILY) 3SNOH.
40 SVI30 ¥04 LET "OMQ 'AlS OL ¥343y

3INM ONNOYD /

3did 40
3QISINO _ANNOYY Q3ddvdM 3dvL ONIVIIN
¥O “TVND3 G3A0¥ddY HO H3LJVAY OONN3A




L4 %4 “ON ONUVHO (RAVONVIS

SQYVA ANV SV3dV
03AVd—NON NI
LNONV3I0 V3LV
LNINISVI d0 AVM 40 LHOW

ONIYIINIONI JO NOISIAIG

ININGOTIAIA ANV SHHOM DINa@nd 40 INIALMYEIA ‘INIFWNYIA0O ALNNOD NvEYN 3LIFAVI—NOLONIXI1
_

/€ ST _
I ——is oi—r |

ﬂ
£
1

_p .oﬁ\mm “_ *
.wd\ﬁﬁ _ w\ﬁoﬁ . .m\m
W .91/51 01 |
_. “ *

|
ove 8/L 6 | Leve

"ONR{IINIONI 40 NOISIAID
3IHL AB G3NINY313C 38 OL INIOd "¥IMIS G3NIVINIVA
A10N8Nd 40 ON3 3HL LV G3TIVISNI 38 OL INONV3ID

"IN H3IMIS AYVLINYS OIM8Nd OL W3yl 3HL 40
NOLO3INNOD OL HOIMd HOLOVHINOD MO ANV Y¥38WN1Id
3HL A8 QITIVISNI 38 OL SI 331 LNONVIID AVM—OML

‘STVNNYN DYMO/9N3
99n47 ANV 300D SNIBWNId 3IVIS HLM 3ONVANOOOV
NI 3@ 1SNW INONVI1O OL ISNOH WOMS 3did ¥IM3S

‘S310N

ONITIINOVE ONV ‘ONIAVT
‘ONIHON3YL *ONIad3d
¥04 00Z 'OMQ "GlS 3I3S

J008 HO TI0S NI
¥3IM3S MOTIVHS ¥O4 TW43ILYI 3SNOH. 40

SVIAQ ¥O4 ZE€CT "OMQ "ALS Ol ¥3J

NOLLVAYOX3

MO0 ANV TI0S NI ¥3M3S d330 9 NVHL
¥3LV3Y¥O ¥O4 TVHALV] 3SNOH, JO S1vi3a
Y04 0€T "OMG 'ALS ONV 1I0S NI ¥3IM3s
d330 ,9 NvHL ¥31v349 ¥0J TWH3LY] 3SNOH,
40 SUVI3A ¥O4 LET "OMO "dlS Ol Y343y

9N1d Q3QV3¥HL HLM LNONV3IOD

(MO138 V13Q 33S) ¥3A0D OGNV 3NVHY LNONVITO ¥3MIS AMVLINVS
(TYNOLLJO) OVd 3L13HONOD ,¥TX.FTX.FT

AR NOLARIISIO NOSIRI Ve oN wmmEJ ..—
7
=
v/1
SY3LLTT L€ X .2
STIYNNYA DYMA/ONI 90N41 NV
3000 ONIBNNMTd 3LVIS ¥3d
NOUVTIVISNI GNV 3did N
/ [ —]
331 1NONYITO
AVM—OML
7, // \
N A A I A
I
e 35n0H 3NN ANNOYO |\
rﬂ. 3NN MOY YO IN3N3SY3




INIT Y3IMIS AYVLINYS HO4
ONISSOYD X33¥D TVOIdAL

ONIY33INIONI 40 NOISIAIQ

] ] i ] i ¥ i i ] 3 i ] ]
ININdOTIAIA ANV SMIOM D1MENd 40 INIWLEVL3A ‘INFANYIA0O ALNNOD NVEYN FLLIAVA—NOLONIXIT

'S531 ¥0 08 Sl ¥3A0D
N3HM Q3dIND3Y NOIS3A WVIO3dS ‘T

“FTOHNVA WV3YLSNMOJ
JHL 40 30IS Wv3IylSdn 3IHL NO
(J30INO¥d 38 TIVHS dOLISy3alvM V ‘L

‘S310N
8 Mg — v | o
Z ONV 1 S3INOZ ¥04 ONITNINOVE
GNY ‘ONIAVT ‘ONIHONIYL 'ONIQa3d ALIMOHLINY ONIADYddY A8
QUVANVLIS 804 002 'oma °als 33s G3NINY313d 38 OL SINIOM HLMm
/ 3did ANIT ¥3M3S NOWI m.:._.ODOI/
L _ T — ~ \ L U

.\
|
T13A3T H31vm

AVMNIVYQ 3O Y3340 D

NOILIGNOD VNIOINO AT TLYWIXOYdJY
OL V3¥v_HONIML NOY4 SIVINILVA
N00d ANV TIOS TVYNIDINO Q3LOVIWOD




Mayor Jim Gray
LENINGTON - FAYETTE URBAN COUNTY GOVMERMM EN

Division of Engineering

Date: February 2. 2012
Re:  LFUCG Standard Drawings 250 Revision

lhe Lexington Fayette Urban County Government, Department of Environmental Quality and
Public Works. has revised the Division of Engineering Standard Drawings 250 — Schematic
Example For Grease Interceptor. This Standard Drawing became effective on January 16. 2012
and replaces any-all previous versions.

Attached is the revised Standard Drawing.

A paper copy of the Standard Drawings 2008 edition is available for purchase from the Lexington
Favette Urban County Government. Division of Engineering. 101 East Vine Street 4" floor.

[f vou have questions please contact Mr. Andrew Grunwald, P.E. with the Division of Engineering at
258-3410.

Questions or Comments should be directed to:

Urban County bngineer
Division of Engineering
tourth Floor

101 k. Vine Street
[exington. KY 40507
839-258-3410

Sincerely.

Marwan A. Rayan. Pk,
Urban County Enginecr

MAR RARB ARG
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APPENDIX B

LFUCG SANITARY SEWER & PUMPING STATION STANDARD
DRAWINGS 2009



Excerpt from:
LFUCG Sanitary Sewer and Pump Station Manual,
Appendix B - Drawings
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