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SECTION 01010 - SUMMARY ITEMS

PART 1 - GENERAL
1.01 General Items

A. The standard details and specifications for the Town of Brownsburg (Town) apply
to all infrastructure construction. The applicable standard details and
specifications shall be incorporated into the construction plans for all projects in
the Town.

B. The Town must approve all materials and any proposed deviations from the
approved plan prior to construction and installation. Changes include but are not
limited to pipe material changes, product substitutions and underground pipe
alignment changes. Resubmit plan changes through the Town’s online portal for
technical review. Technical review fees will be assessed if technical design
review is required.

C. One set of plans "approved" by the Town and the Indiana Department of
Environmental Management (IDEM), if applicable, shall be maintained on the job
at all times.

D. Notify the Town a minimum of 48 hours prior to commencement of construction
activities within 40 feet of a Town sanitary force main.

E. Trenchless installation methods shall be used for all waterway crossings unless
otherwise approved by the Town and any State or Federal permitting authority.

F. For roadway crossings, installation method (open trench and trenchless
methods) must be approved by the Town and any applicable permitting authority
prior to construction.

G. Water and sewer utilities are required to be extended to the furthest property
lines and maintain depth in each direction. The Town may determine this is not
necessary based upon available service in the area and service territory
boundary.

H. Sump pump discharge piping shall connect to a piped stormwater conveyance or
directly discharge to a swale or ditch. A sump pump shall not discharge over a
sidewalk or to a street or paved surface. Upon approval by the Town, a French
drain may be used when soil conditions will promote infiltration into the ground
and other alternatives are not available.

I. All utilities must be placed within utility easements and proof of easement must
be recorded before construction begins.

TOWN OF BROWNSBURG SUMMARY ITEMS
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1.02 Contact information for the Town of Brownsburg:

Town Administration 317-852-1120
Planning & Building Department  317-852-1128
Water Utilities 317-852-1114
Street Department 317-852-1113
Stormwater Department 317-852-1128
Police Department 317-852-1109
Brownsburg Fire Marshal 317-852-1190
After Hours (Non-Emergency) 317-852-1100
Emergency 911

1.03 Meetings

A. A pre-construction conference must be scheduled with the Town a minimum
48 hours prior to commencement of construction.

B. Pre-construction conference shall be scheduled through the Planning & Building
Department at 317-852-1128.

C. No work shall begin prior to pre-construction meeting with the Town.
1.04 Submittals
A. Construction Schedules

1. Progress schedules are to be submitted by the Contractor to the Town prior
to construction.

2. Provide complete sequence of construction by activity showing dates for
beginning and completion of each element of construction.

B. Products and Materials

1. All materials furnished by the Contractor to be incorporated in the work shall
be subject to inspection and approval by the Town prior to installation.

2. Product data shall be submitted to the Town for all utility pipe, utility
structures, precast concrete structure coatings and sealants, manhole and
catch basin frames and covers, hydrants, valves, casing pipe, all lift station
equipment, concrete, asphalt and all associated materials necessary for a
complete installation. Such data shall be of sufficient detail to enable the
Town to identify the particular product in question and determine its
conformance to the Town's requirements. Mark each copy to identify
applicable products, models and options to be supplied.

3. Submit PDF copies of each submittal to the Town’s Development Services
Department through the online submittal process.

C. As-Built Drawings

1. Provide "as-built" drawings within 30 days of completion of the utility
construction.

TOWN OF BROWNSBURG SUMMARY ITEMS
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2. Provide pond elevations including grading, bottom of pond, contours, safety
ledge, safety ramp and spillway; building pad elevations; and installed water,
sanitary sewer, force main and storm sewer utility lines and structures,
hydrants, valves, meters, service laterals (sanitary and drainage located by a
distance from manhole and must include pipe size, top of casting and invert
elevations), and all existing gas and electric utility locations on as-built
drawings.

3. If changes were made during construction, all changes are to be included on
the as-built plans. Include all pipe material and product changes.

4. Provide shapefile with .prj file and attribute table.

1.05 Coordination

A.

Give the Town a minimum of 48 hours’ notice prior to commencement of
construction.

No water or sewer system construction may begin until an IDEM construction
permit has been obtained and submitted to the Town.

. Coordinate work with other Contractors and the Town. Select order of work and

establish schedule or working hours for construction, subject to approval of Town
which will assure orderly and expeditious progress of work.

Maintain existing service affected by Contractors' operations under the contract.
Schedule construction to minimize interruptions to existing services and
inconvenience to others.

Locate and verify depth of all existing utilities prior to commencement of
construction. The Contractor is responsible for verification and protection of all
existing utilities. Call Indiana811 at 811 or 1-800-382-5544.

Street closures must be approved by the Town prior to beginning work.

1. Right-of-Way Permit is required from the Town.

2. Submit a Maintenance of Traffic (MOT) plan to the Town that follows INDOT
requirements.

3. Closure signage must be posted prior to closure.

. Notify the Town immediately upon the event of damage to any public street

during the course of the work and requiring closure thereof. Contractor shall be
responsible for repair and costs as determined by the Town.

Notify the Town immediately upon event of damage to any Town utility line.
Contractor shall be responsible for repair and costs as determined by the Town.
A representative from the Town must be on-site to inspect repair prior to backfill.

Provide bonds as required by the Unified Development Ordinance.
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1.06 Local Labor and Materials

A. Whenever possible, the Contractor, his subcontractors, material, men, or others
who employ labor, shall employ labor locally.

B. Purchase materials such as sand, cement, gravel, pipe, steel, lumber, etc., from
local dealers wherever such local dealers' prices meet competition’s and where
such materials meet the Specifications.

1.07 Quiality Control

A. All materials and each part or detail of the work shall be subject to inspection by
the Town at all times. The Town shall be allowed access to all parts of the work
and shall be furnished with such information and assistance by the Contractor as
is required to make a complete and detailed inspection.

B. Provide quality-control services specified as required.

1. Where services are indicated as Contractor's responsibility, engage a
gualified testing agency to perform these quality-control services.

2. Where quality-control services are indicated as Contractor's responsibility,
submit a certified written report, in duplicate, of each quality-control service.

1.08 Temporary Facilities

A. Provide the following temporary facilities:
Sanitary facilities
Trash Containers

Barricades and enclosures
Bulletin Board (for required notices and postings)

PwbdE

B. Sanitary Facilities

1. Provide sanitary facilities for use of all construction personnel including those
of other contractors for the duration of the project as follows:

a. Chemical units complete with weathertight enclosure adequately
ventilated and equipped with latching door.

b. Maintain chemical units weekly or at lesser periods if determined
necessary. Chemical units shall be in accordance with all applicable
rules and regulations.

c. Furnish toilet paper and hand sanitizer for the chemical units and
replenish supply whenever required.

d. Anchor sanitary facilities and place at least 50 feet from a storm inlet.

C. Trash Containers

1. Provide a trash container for the disposal of packaging materials, pieces of
broken pipe, rubbish, trash and other debris.

TOWN OF BROWNSBURG SUMMARY ITEMS
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2. Empty trash containers as often as necessary to prevent overflowing, but not
less than one time per week.
3. No construction waste shall be buried on site.

D. Barricades

1. Provide, erect and maintain all necessary barricades, suitable and sufficient
danger signals and signs.

2. Take all necessary precautions for the protection and safety of the public,
workmen, structures and equipment. Roads closed to traffic shall be
protected by effective barricades. Obstructions shall be illuminated during
hours of darkness.

3. Erect warning signs in advance of any location on the project where
operations may interfere with the use of the road by traffic and at all
intermediate points where the new work crosses or coincides with the existing
road. Construct and erect warning signs in accordance with the Federal
Highway Administration’s Manual on Uniform Traffic Control Devices
(MUTCD) and the Indiana Supplement, latest editions.

1.09 Rights of Access

A. Representatives of the Town, Environmental Protection Agency and the State of
Indiana shall have access to the work wherever it is in preparation or progress
and that the Contractor will provide facilities for such access and inspection.

1.10 Safety and Health Regulations for Construction

A. The Contractor shall be solely responsible for all obligations prescribed as
employer obligations under Chapter XVII of Title 29, Code of Federal
Regulations, Part 1926, otherwise known as "Safety and Health Regulations for
Construction and CFR Part 1910.46 Permit Required for Confined Space".

B. Upon request, provide the Town with the name of the Contractor's Safety Officer,
plus the on-site Safety Representative, if other than the Superintendent.

C. Building Construction and Land Development Fire Safety Plans: The following
requirements are intended to safeguard people from injury or illness and protect
property from fire damage during the construction or demolition process.
Buildings are most vulnerable to fire when undergoing construction, demolition or
alteration. Special measures are required to either minimize the potential for a
fire or aid in fire control and suppression.

1. Construction Fire Safety Plans

a. A construction safety plan shall be incorporated on the building
construction site plans to insure all the requirements are met during the
construction phase of the building.

b. Construction fire safety plans shall include the following:
1) Temporary roads for Fire Department access
2) Approved water supplies for firefighting
3) Temporary street sign locations

TOWN OF BROWNSBURG SUMMARY ITEMS
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4) Designated smoking areas

c. Required Fire Department Access Roads: Approved vehicle access for
firefighting shall be provided to all construction or demolition sites. Vehicle
access shall be provided to within 100 feet of any structure or fire
department connection. Vehicle access shall be provided by either
temporary or permanent roads, capable of supporting vehicle loading
under all weather conditions. Vehicle access shall be maintained until
permanent fire apparatus access roads are available. These roads shall
be provided on the land development site plan.

d. Water Supplies for Fire Fighting: An approved water supply for fire
protection, either temporary or permanent, shall be made available as
soon as combustible material arrives on the site. Approved water supply
or hydrants must be available as soon as combustible materials are on
the job site.

e. Street Signs for New Development and Construction: Temporary signs
shall be installed at each street intersection when construction of new
roadways allows passage by vehicles. Signs shall be of an approved size,
weather resistant and be maintained until replaced by permanent signs.
The names of streets in new developments may not be on maps, making
them hard for emergency responders to find. Temporary street signs must
be installed before construction begins and replaced later with permanent
signs.

f.  Smoking: Smoking shall be prohibited except in approved areas. Signs
shall be posted in approved areas where smoking is permitted. Approved
ashtrays shall be provided.

2. Additional Construction Fire Safety Information

a. Address Signs for Buildings under Construction: Construction sites and
buildings shall have approved address numbers, building numbers or
approved building identification placed in a position that is plainly legible
and visible from the street or road fronting the property. In situations
where a building’s setback from the street is so large that the building
itself may not even be visible to emergency responders. In such
circumstances, this requires that the road or driveway giving access to
the building be marked to assist emergency responders in promptly
identifying their access.

b. Temporary Heating Instructions: Temporary heating devices shall be
listed and labeled in accordance with the International Mechanical Code
or the International Fuel Gas Code. Use of temporary heating devices
shall be in accordance with the terms of the listing of the manufacturer.

c. Waste disposal: Combustible debris shall not be accumulated within
buildings. Combustible debris, rubbish and waste material shall be
removed from buildings at the end of each shift of work. Combustible
debris, rubbish and waste material shall not be disposed of by burning on
the site.

d. Fire watch: When required by the Fire Marshal for building demolition, or
building construction during working hours that is hazardous in nature,
qualified personnel shall be provided to serve as an on-site fire watch.
Fire watch personnel shall be provided with at least one approved means
for notification of the fire department and their sole duty shall be to
perform constant patrols and watch for the occurrence of fire.
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e. Fire Prevention Superintendent: The owner shall designate a person to
be the fire prevention program superintendent who shall be responsible
for the Construction Fire Safety Plan and ensure that it is carried out
through completion of the project. The fire prevention program
superintendent is responsible to make sure the Construction Fire Safety
Plan is followed.

f. Fire Sprinkler Systems: In buildings where an automatic sprinkler system
is installed, it shall be unlawful to occupy any portion of a building or
structure until the automatic sprinkler system installation has been tested
and approved.

g. Fire Extinguishers: Fire extinguishers shall be available at the following
locations during construction:

1) At each stairway on all floor levels where combustible materials have
accumulated.

2) In every storage and construction shed.

3) Additional portable fire extinguishers shall be provided where special
hazards exist including, but not limited to, hot work areas, the storage
and use of flammable and combustible liquids.

h. Access to Emergency 911: Readily accessible emergency telephone
service shall be provided at the construction site. At no time shall
construction employees not have immediate access to E911 either by a
land line or cell phone service in the event of an emergency.

i. Fire Protection Out of Service during Construction
1) Where fire protection system is out of service during construction, the

Brownsburg Fire Territory Shift Commander and Fire Marshal shall be
notified through our dispatch center at 317-839-8700. The fire
department and the Fire Marshal must be notified of any service
interruptions. Whenever possible, all unaffected portions of the
system should be kept in service. Until protection is restored,
hazardous processes or operations should be suspended, and
alternative special protection should be considered.

2) When any fire protection system is taken out of service, it must be
clearly identified with a visible tag that indicates the conditions of the
impairment and who to notify. The tag is intended to alert building
occupants and fire department personnel that the system in question
is impaired. It must remain visibly in place until full protection is
restored. Tagging a fire department connection, for example, is
intended to alert the responding fire department that a normal
operating condition does not exist for the portion of the system
beyond the connection. While it is also important to tag system control
valves, an impairment tag in the sprinkler riser room may not get
noticed until accessed by fire department personnel. The final location
of all impairment tags is subject to the approval of the Fire Marshal.

3) Preplanned impairments shall be authorized an “Impairment
Coordinator”. They shall be responsible for verifying that all of the
following procedures have been implemented:

a) The extent and expected duration of the impairment have been
determined.

b) The areas or buildings involved have been inspected and the
increased risks determined.
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4)

Recommendations have been submitted to management or
building owner/manager.

The fire department has been notified.

The insurance carrier, the alarm company, building
owner/manager, and other authorities having jurisdiction have
been notified.

The supervisors in the areas to be affected have been notified.

A tag impairment system has been implemented.

Necessary tools and materials have been assembled on the
impairment site.

When impaired equipment is restored to normal working order, the
Impairment Coordinator shall verify that all of the following procedures
have been implemented:

a)
b)

c)
d)

e)

Necessary inspections and tests have been conducted to verify
that affected systems are operational.

Supervisors have been advised that protection is restored.

The fire department has been advised that protection is restored.
The building owner/manager, insurance carrier, alarm company
and other involved parties have been advised that protection is
restored.

The impairment tag has been removed.

1.11 Operations within Right-of-Way

A. In public thoroughfares, all operations of the Contractor, including those of
temporary nature, must be confined within the applicable right-of-way limits.

B. If the methods of the construction are such as to require the use of land beyond
the public thoroughfares, Contractor shall make his own arrangements with the
property owners affected for the use of such additional land. Such additional
agreements will not include any liability for the Town.

C. Perform all construction in existing roadways between the hours of 9:00 am and
2:00 pm. Contractor shall obtain approval from the Town prior to working outside
of the stated hours.

1.12 Permits

A. The Developer shall obtain all permits which are related to the design and
construction of the completed facilities. Permits to be obtained by the Developer
include, but are not limited to, permits from the following:

PodE

o u

TOWN OF BROWNSBURG

Town of Brownsburg

Hendricks County

Indiana Department of Environmental Management

Indiana Department of Homeland Security Fire and Building and Safety
Division
Indiana Department of Natural Resources
U.S. Army Corps of Engineers

SUMMARY ITEMS
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B.

The construction shall be performed in full accordance with any and all permit
requirements.

PART 2 - PRODUCTS

Not Used.

PART 3 - EXECUTION

3.01 Site Maintenance

A.

The working area shall be kept free, at all time, of tools, materials, and
equipment not essential to the work in progress. Debris, waste materials, and
rubbish shall not be allowed to accumulate and shall properly be disposed. On
site burning of trash and debris is prohibited. On-site burial of trash and debris is
prohibited.

If the site owner should fail to maintain the project site, the Town shall make the
necessary arrangements to clean up the site at the owner's expense. If such
action becomes necessary, in the opinion of the Town, the Town shall not be
responsible for the inadvertent removal of materials which the owner would not
have disposed of had he affected the required clean up.

Where material or debris has washed, flowed, blown, or been purposely
deposited into watercourses, drains, ditches, inlets, or elsewhere as a result of
the construction operation, such material or debris shall be entirely removed and
satisfactorily disposed of immediately upon identification.

The site owner shall be responsible to restore or replace any public or private
property damaged by operations, equipment, or employees to a condition at least
equal to that existing immediately prior to beginning the project.

The site owner shall be responsible to maintain and mow property, including all
easements, rights-of-way, and common areas. If the site owner should fail to
maintain the project site, the Town of Brownsburg shall make the necessary
arrangements to mow the site at the site owner's expense.

3.02 Working Hours

A.

Construction may occur between 7:00 am and 11:00 pm.

PART 4 - FIGURES

Not Used.

END OF SECTION 01010
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SECTION 02100 — SUBGRADE TREATMENT

PART 1 - GENERAL

1.01

General Items

A

This specification applies to all pavement types receiving subgrade treatment,
including, but not limited to, roads, drives, trails, paths, sidewalks, parking areas,
or any other facility designed to carry pedestrian or vehicular traffic.

The subgrade shall be constructed uniformly transversely across the width of the
pavement including shoulders or curbs in accordance with INDOTSS 207.
Chemical modification shall be constructed in accordance with INDOTSS 215.
Coarse aggregate No. 53 shall be constructed in accordance with INDOTSS 301.
Geogrid shall be constructed in accordance with INDOTSS 214.

. Soils must be tested to determine suitability for subgrade treatment, and if

suitable, the method for treating the subgrade. Soils containing greater than 3%
by dry weight calcium, magnesium carbonate or organic material, or with a
maximum dry density of less than 100 Ib/cu ft, or with liquid limit of greater than
50, will not be permitted within the specified thickness of the subgrade treatment
in cut sections and will not be permitted within 24 in. of the finished subgrade
elevation in fill sections. Density shall be determined in accordance with
AASHTO T 99 and loss of ignition shall be determined in accordance with
AASHTO T 267. Liquid limits shall be determined in accordance with AASHTO T
89.

All rock greater than 6 in. shall be removed or broken off at least 6 in. below the
subgrade surface. Holes or depressions resulting from the removal of unsuitable
material shall be filled with an acceptable material and compacted to conform
with the surrounding subgrade.

During subgrade preparation, adequate drainage shall be provided at all times to
prevent water from standing on the subgrade.

Even though the subgrade has been previously accepted, the condition of the
subgrade at the time paving material is placed shall be in accordance with
INDOTSS 105.03 and 207.04. Just prior to placing the base course on the
subgrade, proofrolling in accordance with INDOTSS 203.26 shall be completed.
If limits of the work make mechanical preparation of the subgrade impractical,
appropriate hand methods may be used.

The grade and cross section of the subgrade shall be finished within a tolerance
of % in. from the true subgrade. All irregularities and holes shall be graded to
provide positive drainage.
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H. The subgrade treatment type shall be as specified on the contract plans. If
required, the subgrade foundation shall be corrected as directed by the Town
prior to subgrade treatment.

Type | - 24 in. of soil compacted to density and moisture requirements.

Type IA - (blank)

Type IB - 14 in. chemical soil modification.

Type IC - 12 in. of the subgrade excavated and replaced with coarse
aggregate No. 53.

Type Il - 6 in. of the subgrade excavated and replaced with coarse aggregate
No. 53.

Type IIA - 8 in. chemical soil modification.

Type lll - 6 in. of soil compacted to the density and moisture requirements.
Type IV - 12 in. of the subgrade excavated and replaced with coarse
aggregate No. 53 on geogrid (Tensar TX140).

9. Type V - 3in. of subgrade excavated and replaced with coarse aggregate No.
53.

o ko~

©®No

I. In areas where shallow utilities are encountered or chemical modification is not
allowed, the Contractor may submit a request in writing to the Town to substitute
Type IC for Type IB.

J. If subgrade treatment type is not specified, or soils different than used for the
design are encountered, a third-party testing laboratory shall be engaged at the
Contractor’s expense to test the soils encountered and specify the treatment type
necessary to comply with the design.

K. Chemical soil modification materials and methods shall be specified by an
independent testing laboratory, as designed, or at the contractor’s expense.

L. Where the density and moisture control option is used, compaction of
embankment areas shall be in accordance with INDOTSS 203.23. In cut and
transition areas, the top lifts shall be removed, and the bottom 6 in. compacted
in-place to comply with the specified density and moisture requirements. The
excavated material shall then be replaced and compacted in 6 in. lifts to comply
with the specified density and moisture requirements. Removal of the upper lifts
may be waived and only the upper 6 in. treated in accordance with INDOTSS
207.03 when it is determined, through testing in accordance with INDOTSS
203.24, that the lower lifts comply with the specified density and moisture
requirements.

M. Any areas not passing a proofroll after stabilization shall be repaired by methods
acceptable to the Town, at the contractor's expense, until it passes a proofroll
immediately prior to paving.

PART 2 - PRODUCTS

Not Used.
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PART 3 - EXECUTION

Not Used.

PART 4 - FIGURES

Not Used.

END OF SECTION 02100
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SECTION 02101 - EROSION AND SEDIMENT CONTROL AND STORMWATER POLLUTION

PREVENTION

PART 1 - GENERAL

1.01 Summary
A. Section Includes: Furnishing, installing, and maintaining all temporary and
permanent control measures as shown on the Drawings, required by permits,
and ordered by the Town during the land disturbing activity.
1.02 References
A. Indiana Department of Environmental Management (IDEM), Construction
Stormwater General Permit (CSGP)
B. Indiana Department of Transportation (INDOT) Standard Specifications, latest
editions
1. Section 904 - Aggregates
2. Section 918 - Soil Fabrics
1.03 Definitions
A. Stabilized Areas: Disturbed areas which have established a minimum 70 percent
uniform density of perennial vegetation coverage.
1.04 Submittals
A. Submittals must be provided to the Town of Brownsburg electronically.
B. Design Plans
1. Include a note on the design plans stating, "The Town of Brownsburg
reserves the right to require additional onsite controls as deemed necessary
to maintain compliance with the Construction Stormwater General Permit
(CSGP) and the Town’s Stormwater Management Ordinance. All erosion
and sediment controls, best management practices and pollution prevention
measures must be installed and maintained in accordance with the Indiana
Stormwater Quality Manual.”
C. Design Calculations
1. Turf Reinforcement Mat: Provide design calculations (i.e. flow velocity and
shear stress) to demonstrate that the selected product is appropriate for the
site conditions.
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PART 2 - PRODUCTS

2.01 Products
A. Silt Fence

1. Posts shall be either 2-inch diameter wood or equivalent metal posts with a
minimum length of 5 feet. Metal posts shall have projections for fastening
wire to them.

2. Anchor stakes shall be 1-inch by 2-inch wood stakes or equivalent metal
stakes with a minimum length of 1.5 feet.

3. Provide wire fence reinforcement for silt fences using standard strength filter
cloth. Wire fence reinforcement shall be a minimum of 42 inches in height,
be a minimum of 14 gauge, and have a maximum mesh spacing of 6 inches.

4. The fabric shall be purchased in a continuous roll, cut to the length of the
barrier, to avoid the use of joints. When joints are necessary, splice filter
fabric together only at a support post, wrap filter fabric around post to join,
and seal securely.

5. Filter tubes or filter socks may be substituted for silt fence.

B. Filter Tubes or Filter Socks

1. Filter tubes or filter socks are used to filter sediment-laden runoff for sheet
flow areas and may also be used across a swale as a check-dam.

2. Specify the tube/sock size on the plans based on anticipated flow and site
conditions.

3. Provide a product that is made of a permeable netting filled with aggregate,
compost or wood fibers.

C. Topsoil

1. Use material for topsoil that is natural, fertile soil and capable of sustaining
vigorous plant and lawn growth.

2. Topsoil must be free of stones, lumps, clods, sticks larger than one inch, sod,
live plants and roots, and other extraneous matter.

D. Erosion Control Blanket

1. Use an erosion control blanket product that is made of natural mulch
materials and has a quickly degrading net material (less than 12 months
degrading time).

E. Turf Reinforcement Mat

1. Turf reinforcement mat is a three-dimensional matrix of polypropylene, nylon
or other non-degradable material used to reinforce plant rooting system and
the underlying soil material.

2. The use of turf reinforcement mat is preferred (as opposed to riprap or other
hard armoring) to reinforce vegetation and prevent erosion and scouring in
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areas of concentrated flow, on interior pond slopes, at storm sewer outfalls
and on steep slopes.

F. Riprap

1. Provide Revetment, Class 1, or Class 2 riprap in accordance with INDOT
Standard Specification Section 904.

2. All riprap placed for pipe and outfall protection shall be contained in gabion
baskets. Provide gabion baskets constructed of welded wire fabric or triple
twisted wire fabric.

3. Riprap placed for pipe and outfall protection may alternatively be mortared in
place.

4. Consider other energy dissipation methods as required.

G. Geotextile for Use under Riprap

1. Provide non-woven needle punched or heat bonded geotextile consisting of
strong, rot-resistant, chemically stable long-chain synthetic polymer materials
which are dimensionally stable relative to each other.

2. Furnish geotextile which meets or exceeds INDOT Standard Specification
Section 918.

PART 3 - EXECUTION
3.01 General

A. The site owner as identified in the stormwater permit shall be responsible for
maintenance of soil erosion and sediment control measures throughout all
phases of construction, and until final build-out of project is entirely complete,
and no other land disturbing activities will occur. The site owner shall be
responsible to ensure that individual lot owners, subcontractors, developers and
any other entities performing land disturbing activities comply with the approved
construction plan. The project site owner shall maintain overall responsibility and
shall be the point of contact regarding CSGP compliance issues until the notice
of termination is filed with IDEM.

B. Submit notice of termination (NOT) inspection request to Town prior to filing NOT
with IDEM.

C. The Town will not perform building site inspections if erosion and sediment
control plans are not adequately implemented.

3.02 Individual Building Lots

A. The individual lot operator, whether owning or acting as the agent, shall be
responsible for erosion and sediment control requirement associated with
activities on individual lots.
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B. Divert stormwater runoff away from the building by grading the lawn to provide at
least 6 inches of vertical fall in the first 10 feet in horizontal distance.

C. Install and maintain stable construction entrance in the proposed driveway
location by using No. 2 washed stone. Maintain by adding fresh stone.

D. Install and maintain appropriate erosion and sediment control measures prior to
land disturbance.

E. Clean up sediment that is tracked or washed onto roads daily. Flushing roads
with water is not acceptable. Cleared sediment shall be redistributed or disposed
of in a manner that is in compliance with all applicable statutes and rules.

F. Adjacent lots disturbed by an individual lot operator shall be repaired and
stabilized with permanent surface stabilization. Side yard swales shall be graded
as specified in the plans.

G. Final stabilization is met when all land disturbing activities have been completed
and a uniform perennial vegetative cover with a density of 70 percent or greater
has been established on all unpaved areas and areas not covered by permanent
structures, or equivalent permanent stabilization measures have been employed.

H. Rear yard swales are not to be disturbed following final grading of swale. Install
erosion control blanket over seed to reestablish vegetation in disturbed swales.

I. Place perimeter protection inside drainage easement lines and on emergency
flood routing paths.

J. Appropriate measures must be implemented to eliminate wastes or unused
building materials including, but no limited to garbage, debris, cleaning wastes,
wastewater, concrete or cementitious washout water, mortar. masonry products,
soil stabilizers, lime stabilization materials, and other substances from being
carried form the building site by run-off or wind. Wastes and unused building
materials must be managed and disposed of in accordance with all applicable
statutes and regulations.

K. Construction, domestic waste and demolition waste must be managed to prevent
the discharge of pollutants and windblown debris to protect water quality.

L. Concrete and cementitious washout areas provided by the permittee of the
overall project site are utilized unless a leak-proof containment system is
operated on the building lot, or special arrangements are made to properly
dispose of the wash water. Washout systems on individuals lots are the
responsibility of the individual lot operator and must be properly installed and
maintained. Wash water must be managed by the individual lot operator and is
not allowed to discharge.
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3.03 Installation and Maintenance

A. Silt Fence

1.
2.

10.

11.

12.

13.

The static slicing method is the preferred method for installing silt fence.
When trenching is implemented, place excavated material on the upslope
side. In no instance is excavated material to be placed on the downslope
side.

When standard strength filter fabric is used with a wire mesh support fence,
fasten the filter fabric securely to the upslope side of the posts using heavy
duty 1-inch wire staples, tie wires, or hog rings. The wire mesh and filter
fabric shall extend into the trench a minimum of 12 inches and shall extend
between 18 inches and 30 inches above the original ground surface.

When standard strength filter fabric is used without a wire mesh support
fence, fasten the filter fabric securely to the upslope side of the posts using
heavy duty 1-inch wire staples, tie wires, or hog rings. The filter fabric shall
extend into the trench a minimum of 12 inches and shall extend between 18
inches and 30 inches above the original ground surface.

Do not staple filter fabric to existing trees.

Backfill the trench and compact the soil over the filter fabric on the upslope
side.

Turn the ends of each silt fence segment in the uphill direction to collect
sediment. This is commonly called "J-hook installation" or "hooking".

Remove silt fences when they have served their useful purpose, but not
before the upslope area has been permanently stabilized.

Silt fence shall not be used as a diversion and shall not be installed across a
pipe opening, stream, channel, ditch, swale, or other waterway.

Inspect silt fence barriers after each rainfall and at least daily during
prolonged rainfall. Make any required repairs immediately.

Should the fabric decompose or become ineffective prior to the end of the
expected usable life and the barrier is still necessary, replace the fabric
promptly.

Inspect for sediment deposits after each storm event. Remove sediment
deposits when the deposits reach approximately half the height of the barrier.
Any sediment deposits remaining in place after the silt fence is no longer
required shall be dressed to conform to the finished grade.

B. Filter Tubes or Filter Socks

1.
2.
3

4.

If more than one tube/sock is used in a row, the ends must overlap.

Hold tube/socks in place by driving post through the center.

If a trench must be dug for installation of the tube/sock, excavated material
must be placed on the upslope side. In no instance is excavated material to
be placed on the downslope side.

Install product according to manufacturer’s instructions.

C. Inlet Protection

1.

Install inlet protection at all stormwater inlets within the construction area, or
in areas that receive runoff from disturbed areas, to prevent sediments,
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construction debris, and other potential stormwater pollutants from entering
storm sewer inlets and catch basins.

2. For inlets within a road or driving lane inlet protection must be installed below
the grate and be equipped with an overflow or bypass so that ponding water
does not cause unsafe driving conditions.

3. After every rain event, and at least weekly, inspect all inlet protection and
remove accumulated sediment and debris collected by inlet protection
practices and dispose of properly.

4. When cleaning or removing inlet protection, do not place sediment and debris
in a ditch, stream, wetland, waterway or stormwater conveyance.

5. Inlet protection is to remain until land disturbing activities are complete and
the upstream drainage areas are stabilized.

D. Erosion Control Blanket

1. Where construction disturbs slopes equal or steeper than 3 to 1 or within
areas of concentrated flow, protect bare slopes with an erosion control
blanket to prevent soil erosion.

2. When vegetation is to be established, follow requirements of Article 3.05.
Place erosion control blanket over the seed. Anchor the blanket according to
manufacturer’s instructions to prevent the seed from washing away.

3. Use erosion control blanket in all back yard swales.

4. Install erosion control blanket in swales or ditches from top of bank to top of
bank according to manufacturer’s instructions. Overlap ends of adjacent
blankets and trench or slice ends into the soil.

E. Turf Reinforcement Mat
1. Install product according to manufacturer’s instructions.
F. Riprap Gabion Baskets

1. Place riprap gabion baskets over geotextile in accordance with these
Specifications and in conformance with the lines, grades, and locations
indicated on the Drawings.

2. Assemble and install gabion baskets in accordance with manufacturer’s
instructions.

3. Install continuous lacing wire for full length of basket.

4. Any riprap gabion basket damaged during installation shall be replaced.

3.04 Managing Stockpiles

A. Manage soil stockpiles for wind erosion, stormwater erosion and sediment
control.

B. Temporarily or permanently stabilize stockpiled soil that is scheduled or likely to
be left inactive for 7 days or more with measures appropriate for the season to
minimize erosion potential. Initiate stabilization activities by the end of the
seventh day the area is inactive. Complete stabilization activities within 14 days.
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3.05

3.06

Position stockpiles away from any ditch, stream, wetland, or stormwater
conveyance.

Install a stable construction drive if necessary to prevent tracking of soil onto
roadways.

Establishing Vegetation

A

Stabilize all unpaved surfaces and areas not covered by permanent structures
with permanent perennial vegetation.

Prior to seeding, disturbed areas must be graded to final grade and receive a
minimum of 4 inches of topsoil.

Scarify the planting area to a minimum depth of 6 inches. Mix soil amendments
such as fertilizer and lime if required, in the top 2 to 4 inches of topsoil with a disk
or rake operated across the slope.

Apply seed uniformly and cover newly seeded areas with mulch or erosion
control blanket. Mulch shall be anchored, crimped or applied with tackifiers to
hold the mulch in place. Hydroseeding is an acceptable alternative method.

. Keep seeded and fertilized areas adequately watered until germination of seed is

completed and uniform grass cover is accomplished at a minimum of 70 percent
density of vegetation coverage.

Field Quality Control

A

A. Self-Monitoring Program — Inspections

1. Inspections are to be performed by a trained individual. One who is trained
and experienced in the principles of stormwater management, including
erosion and sediment control as is demonstrated by completion of
coursework, state registration, professional certification or annual training that
enables them to make judgments regarding stormwater management,
treatment, and monitoring.

2. Conduct an inspection of the construction site to identify areas contributing to
stormwater discharges from construction activity at the following frequency:

a. At least weekly if no qualifying precipitation event (greater than 0.5
inches) occurs.

b. 24-hours prior to a qualifying precipitation event or by the end of the next
business day after a qualifying precipitation event.

c. No more than three inspections are required per week for multiple
qualifying precipitations events occurring in one work week.

d. Monthly for areas stabilized with permanent vegetative cover at 70%
density and/or where erosion resistant armoring is installed.
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3. Inspect disturbed areas, material storage areas, and equipment storage
areas that are exposed to precipitation for evidence of, or the potential for,
pollutants leaving the project site or entering a storm drainage conveyance.

4. Inspect stormwater discharge locations and/or outfalls to determine if control
measures are effective in preventing adverse impacts to receiving waters.

5. Observe erosion and sediment control devices to ensure that they are
operating properly.

6. Inspect haul routes and construction entrance(s) daily for evidence of off-site
vehicle tracking of sediments.

7. Inspect staging area to ensure that solid and liquid wastes are being properly
disposed of and are not allowed to be discharged into stormwater runoff.

B. Self-Monitoring Program — Reports
1. Document and summarize the results of each inspection.
2. Include the following:

a. Name(s), title, signature, and qualifications of the trained individual
completing the inspection.

b. Date(s) of the inspection.

c. Amount of precipitation when the inspection is completed after a
qualifying precipitation event.

d. Implementation of the SWP3

e. Major observations relating to the implementation of the erosion and
sediment control measures.

f. ldentification of maintenance, repairs, sediment removal, failure of
measures, erosion, debris, spills, or any incidents of noncompliance.

3. Document an actual discharge visible during the inspection including the
location, description, color, odor, floatables, settles/suspended solids, foam,
oil sheen, and any other visible sign of pollution.

4. Provide a corrective action and implementation schedule for all identified
issues and document completion on the inspection report.

5. Implement corrective action(s) on the day of discovery, no later than 48 hours
if temporary measures must be installed, and/or within 7 days for installation
of new measures.

6. Retain inspection reports for the project duration.
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7.

Make reports available to the Town within 48 hours of a request.

C. Project Management Log — Maintain the following documents at the project site
office or by on-site individual(s) responsible for project management:

1.

9.

Permit documentation - Notice of Intent, public notice, IDEM submission, and
Notice of Sufficiency.

Revisions to Erosion Control Schedule.

Plan for erosion and dust control on haul roads and borrow pits.

Plan for disposal of waste materials.

Self-Monitoring Program inspection reports and regulatory inspections.
Drawings.

SWP3 and dates of modifications.

Documentation of CSGP and SWPPP review with site personnel.

Information related to off-site borrow sites, disposal areas, and staging areas.

10. Retain Project Management Log for the project duration.

PART 4 - FIGURES

4.01 Associated Standard Details

Detail No. Description

EC-01 Individual Building Lot

EC-02 Silt Fence

END OF SECTION 02101
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SECTION 02130 — FLOWABLE BACKFILL

PART 1 - GENERAL
1.01 Summary

A. Flowable backfill shall be “removable” in accordance with INDOTSS 213, as
amended herein.

1.02 Description

A. This work shall consist of placing a flowable, self-leveling, controlled low
strength, cementitious backfill material in trenches for pipe structures, culverts,
utility cuts, other work extending under pavement locations, cavities beneath
slopewalls and other locations in accordance with INDOTSS 105.03. The
material shall have an unconfined compressive strength between 50 and 100 psi.

1.03 Flowable Materials

A. Materials shall be in accordance with the following INDOT specification sections
or alternative approved by the Town of Brownsburg:

Concrete Admixtures* . 912.03
Fine Aggregate ... 904.02(a)
FyAsh 901.02
porttand Cement ...~~~ 901.01(b)
Water 913.01

* Other admixtures that increase flowability may be used as approved by the
Town of Brownsburg.

B. The supplier may elect to use nominal size No. 23 and No. 24 gradations in
accordance with INDOTSS 904.02(h) or may propose the use of alternate
gradations. The alternate gradation and proposed tolerances of material passing
each sieve shall be included in the flowable backfill mix design.

1.04 Flowable Backfill Mix Design

A. The Contractor shall submit a flowable backfill mix design (FBMD) to the Town a
minimum of 7 days prior to use. The FBMD will be accepted in accordance with
INDOTSS 213.04. The FBMD shall be submitted in a format acceptable to the
Town and shall include the following:

a list of all ingredients the source of all materials

the gradation of the aggregates

the batch weight (mass) with the aggregates at the SSD condition
the names of all admixtures

the admixture dosage rates and manufacturer’'s recommended range

abrwnN=

B. A FBMD in accordance with these specifications, which has been approved for
use on a previous contract, may be submitted to the Town for approval. The
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submittal shall include copies of test results in accordance with INDOTSS 213.04
and 213.05. Changes in the FBMD will not be allowed except for adjustments to
compensate for routine moisture fluctuations or a change in sand source in
accordance with INDOTSS 213.05 based on the dry flow determined from the
trial batch testing. All other changes will require a new FBMD.

1.05 Flowable Backfill Mix Criteria
A. The FBMD shall produce a workable mixture with the following properties:

1. Flow Consistency
a. Flow consistency will be measured in accordance with ASTM D 6103.
The diameter of the spread shall be at least 8 in. (200 mm).
2. Lightweight Dynamic Cone Penetration Blow Count Number
a. A lightweight dynamic cone penetration test will be performed in
accordance with ITM 216 after the flowable backfill mix has cured for 3
days. The average penetration resistance blow count number for
removable flowable backfill shall not be less than 12 nor greater than 30.
3. Removability Modulus
a. The removability modulus, RM, will be determined for the FBMD by the
formula as follows:

RM = 0.000104(U J3 JUT2N |, —15.64 (English Units)

where:

Ni14 = average lightweight dynamic cone penetration blow count after 14 days in
accordance with Indiana Test Method (ITM) 216.

Uw = dry unit weight, Ib/cu ft, of flowable backfill after 14 days in accordance with
ITM 218. The RM shall be 1.0 or less for removable flowable backfill.

1.06 Flowable Backfill Trial Batch

A. The first time a specific mix design is submitted to the Town, a trial batch shall be
produced by the Contractor and will be tested by an independent testing firm, at
the Contractor’s expense, to verify that the FBMD meets the flowable backfill mix
criteria. Mix designs meeting these requirements will be approved for future use
on Town projects.

PART 2 - PRODUCTS

Not Used.
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PART 3 - EXECUTION
3.01 Placement

A. The flowable backfill shall not be placed on frozen ground. Flowable backfill shall
be protected from freezing for 72 hours. Flowable backfill shall not be placed into
or through standing water unless approved by the Town of Brownsburg in writing.
The diameter of the flowable backfill spread shall be at least 8 in. at time of
placement. Water may be adjusted from the FBMD 120 to meet the minimum
spread requirement if the initial measured spread is between 7 and 8 in.

B. The flowable backfill shall be brought up uniformly to the fill line as shown on the
plans or as directed. When used as structure backfill, flowable backfill shall be
placed uniformly so as not to induce unbalanced loading on any part of a
structure. The flowable backfill shall not be subjected to load nor disturbed by
construction activities until a lightweight dynamic cone penetration test has
produced a blow count of seven (7) or greater.

PART 4 - FIGURES

Not Used.

END OF SECTION 02130
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SECTION 02200 - EARTHWORK

PART 1 - GENERAL
1.01 Summary
A. Section Includes: Stripping, storage and redistribution of topsoil, cut and fill
operations, rough and finish grading and construction of drainage swales as
applicable in conformity with the lines and grades and slopes as shown on the
Drawings.

B. Related Sections

1. Section 02101 - Erosion and Sediment Control and Stormwater Pollution
Prevention

1.02 References
A. American Society for Testing and Materials (ASTM), latest editions

1. ASTM D698 - Standard Test Methods for Laboratory Compaction
Characteristics of Soil Using Standard Effort (12,400 ft-Ibf/ft> (600 kN-m/m3))

1.03 Submittals
A. Submittals must be provided to the Town of Brownsburg electronically.
B. Design Data
1. Velocity and scour calculations for drainage swales and ditch lining
C. Test Results

1. Compaction testing results must be submitted to the Town of Brownsburg
electronically.

1.04 Warranty

A. REefill and restore to the original grade settlement in the backfill which takes place
within the warranty period at no additional cost to the Town. Restore the surface
area where settlement has occurred, including, but not limited to seeding,
fertilizing, erosion control and restoration of streets, drives, yards, and sidewalks.

B. Guarantee all disturbed and replaced trees and shrubs during the warranty
period.

TOWN OF BROWNSBURG EARTHWORK
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PART 2 - PRODUCTS

2.01 Materials
A. Excavated Material

1. Suitable earth removed from the excavation, free of rocks, boulders, stones
larger than 2 inches in diameter, and other debris.

2. Topsoil and soil containing decomposed organic materials shall be
considered suitable for topsoil fill material only.

3. Aeration of some backfill may be required for compaction.

B. Granular Fill

1. Clean granular material including sand and pit run gravel.

2. Granular fill material shall contain a maximum 2 percent, by weight, passing a
No. 220 sieve and 100 percent passing a 3/4-inch sieve.

C. Topsoil

1. Topsoil shall meet the requirements of Section 02101 - Erosion and Sediment

Control and Stormwater Pollution Prevention.
D. Drainage Swale and Ditch Lining

1. Provide turf reinforcement mat or other vegetative products, where possible.
Furnish material in accordance with Section 02101 - Erosion and Sediment
Control and Stormwater Pollution Prevention.

2. Provide riprap or other hard armoring where approved by the Town. Furnish
material in accordance with Section 02101 - Erosion and Sediment Control
and Stormwater Pollution Prevention.

2.02 Excavation Classification
A. This work shall consist of excavation, hauling, disposal, or compaction of all
materials encountered within the limits of the work. All excavation will be
classified as hereafter described.

1. Common Excavation: Common excavation shall consist of all excavation not
included as rock excavation or excavation which is otherwise classified.

2. Rock Excavation: Rock excavation shall consist of igneous, metamorphic,
and sedimentary rock which cannot be excavated without blasting, or the use
of a modern power shovel of no less than one cubic yard capacity, properly
used, having adequate power and in good running condition, or the use of
other equivalent power equipment. It shall also include all boulders or
detached stones each having a volume of one half (1/2) cubic yard or more.

3. Unclassified Excavation:  Unclassified excavation shall consist of the
excavation and disposal of all materials of whatever character encountered in
the work.

TOWN OF BROWNSBURG EARTHWORK

CONSTRUCTION STANDARDS

FEBRUARY 2024

02200-2



4. Borrow: Borrow shall consist of approved material required for the
construction of embankments or for other portions of the work and shall be
obtained from offsite and in accordance with all local, state, and federal
regulations. Unless otherwise designated in the contract, the Contractor shall
make his own arrangements for obtaining borrow and shall pay all costs
involved. All Contractor operations including erosion and sediment control
shall be conducted in accordance with all local, state, and federal regulations.

PART 3 - EXECUTION

3.01 Preparation

A

Remove all topsoil at construction areas. Stockpile topsoil for use in finish
grading operation. Do not use topsoil for fill.

No fill materials shall be placed until the subgrade and construction has been
inspected and approved by the Town.

3.02 Excavation

A

Keep open excavations free of water, both surface and subterranean by use of
pumps and earth damming around such excavations to drain surface water away
from the excavations.

Provide and maintain adequate dewatering equipment to remove and dispose of
surface and ground water entering excavations. Use diversion ditches, dikes or
other suitable means to prevent surface water from entering the excavation and
to provide adequate drainage of the area adjacent to the excavation. Filter the
water from dewatering operations to remove sediment before discharge.

Protect open excavations by roping areas off, or with barricades or railings to
prevent injury to personnel. Contractor shall be responsible to comply with any
and all applicable Occupational Safety and Health Administration (OSHA)
regulations.

. Excavate true to line and grade, and level at bottom of the excavation. Excavate

to undisturbed, structurally stable subsoil. Contractor shall notify Town where
excavation, in order to reach such subsoil, must continue deeper than required
by the elevations indicated on the Drawings.

. Excavations shall be of the dimensions indicated for new construction plus

sufficient space as applicable to permit erection of forms, shoring, masonry,
foundations, structure installations, and excavation inspections.

Excavation below structures shall be sufficient to permit placement of subbase
material.
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G.

H.

Foundations and Paved Areas

1. If suitable bearing subsoil is not encountered at the depth indicated on
Drawings for valve vault, wet well, or other structure, immediately notify the
Town. Do not proceed further until instructions are given by the Town and
required tests are completed.

2. Structures shall not be placed on soft earth; if soft earth is encountered
remove soft pockets. Backfill with lean concrete or compacted granular fill as
specified in Article 3.04.

Provide shoring or piling as required to protect excavation bank.

3.03 Filling and Backfilling

A

E.

All material entering the fill shall be free of organic matter such as leaves, grass,
roots, and other objectionable material.

Suspend earthwork operations when satisfactory results cannot be obtained
because of rain, freezing weather or other unsatisfactory conditions in the field.

Material in layers shall be of the proper moisture content before compaction.
Should the material be too wet to permit proper compaction, all work on all
portions thus affected shall be delayed until the material has dried to the required
moisture content.

In the construction of filled areas, place starting layers in the deepest portion of
the fill. As placement progresses, layers shall be constructed approximately
parallel to the finished grade line.

Boulders, if encountered, must be disposed of outside of the construction area.

3.04 Compaction

A

Fill areas shall be compacted using equipment capable of compacting each lift its
full depth. Moisture during compaction operations shall be maintained at
optimum content.

Compacting equipment shall be approved equipment of such design, weight and
quantity to obtain the required density in accordance with soil compaction
requirements. Under no circumstances shall a bulldozer or similar tracked
vehicle be used as compacting equipment.

Water distribution equipped with a suitable sprinkling device shall be used to add
moisture to the soil if required.

For fill areas around new structures: Continue compaction operations up to the
top 12 inches of fill until the fill is compacted to not less than 95 percent Standard
Proctor of the maximum dry density and compact the final 12 inches of fill to not
less than 100 percent Standard Proctor of the maximum dry density as
determined in accordance with ASTM D698.

TOWN OF BROWNSBURG EARTHWORK
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3.05

3.06

E.

H.

For paved areas and within 5 feet of paved areas: Place fill in 8-inch maximum
balanced lifts and compact each layer to 95 percent of Standard Proctor dry
density in accordance with ASTM D698, up to the top 12 inches of fill. Place the
final 12 inches of fill in 6-inch maximum balanced lifts and compact each lift to
100 percent Standard Proctor dry density in accordance with ASTM D698.

For all other areas: Continue compaction until the fill is compacted to not less
than 90 percent Standard Proctor of the maximum dry density, as determined in
accordance with ASTM D698. Unless otherwise specified herein, fills shall be
placed in successive horizontal layers of approximately 12 inches in loose depth
for the full width of the section.

. Areas inaccessible to roller shall be consolidated and compacted by mechanical

tampers. The equipment shall be operated in such manner that hardpan,
cemented gravel, clay, or other chunky soil material are broken up into small
particles and become incorporated with the material in the layer.

Compaction by flooding is not acceptable.

Proof Rolling

A

Proof rolling shall be performed with a pneumatic-tire roller conforming to the
requirements of INDOT Standard Specification Section 203. There shall be
2 complete coverages unless otherwise directed. Correct any and all roller
marks, irregularities, and failures.

. Proof roll subgrades below paved areas with heavy equipment prior to filling,

consisting of one coverage of an earthmover.

. After completion of filling and compaction operation, proof roll area with smooth

wheel vehicle to leave a smooth surface sealed to shed all water.

Grading

A

Furnish, operate, and maintain equipment necessary to control uniform layers,
section, and smoothness of grade for maximum compaction and drainage.

Rough Grading

1. Evenly grade to elevations 6 inches below the finish grade elevations
indicated.

2. Protect all constructed items during grading operations, and repair if
damaged.

3. All areas in the project including excavated and filled sections and adjacent
transition areas shall be reasonably smooth, compacted, and free from
irregular surface changes.

4. The degree of finish shall be that ordinarily obtainable from either
blade-grader or scraper operations, except as otherwise specified.

5. The finished subgrade surface generally shall be not more than 0.3 feet
above or below the established grade or approved cross-section, with due
allowance for topsoil and seeding or sod as applicable.
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6. The tolerance for areas within 10 feet of buildings shall not exceed 0.15 feet
above or below the established subgrade.

7. All ditches, swales and gutters as applicable shall be finished to drain readily.

8. The subgrade shall be evenly sloped to provide drainage away from
structures and building walls in all directions at a grade not less than
1/2 inches per foot.

9. Provide grade rounding at top and bottom of banks and at other breaks in
grade.

C. Protection

1. Protect newly graded areas from the action of the elements.
Settlement or washing that occurs prior to acceptance of the work shall be
repaired, and grades re-established to the required elevations and slopes.

3. Fill to required subgrade levels any areas where settlement occurs.

D. Finish Grading

1. Proceed to finish elevations shown on the Drawings with a tolerance of
+/-0.04 feet (1/2 inch).

2. Rake subsoil clean of stones and debris. Scarify to depth of 3 inches.

3. Spread stockpiled topsoil over prepared subgrade to a minimum depth of
4 inches and roll until suitable for seeding as applicable.

4. Maintain surfaces and replace additional topsoil necessary to repair erosion.

PART 4 - FIGURES

4.01 Associated Standard Details
Detail No. Description
EW-01 Side Yard Swale
EW-02 Turf Armored Ditch
EW-03 Hard Armored Ditch
EW-04 Detention/Retention Ponds

END OF SECTION 02200
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SECTION 02220 - TRENCHING, BACKFILLING, AND COMPACTION FOR UTILITIES

PART 1 - GENERAL
1.01 Summary

A. Section Includes: Performing all excavation work as required for the installation
of water mains, valves, hydrants, storm sewers, gravity sanitary sewers, force
mains, structures, and appurtenances including necessary clearing, grubbing,
excavation, trenching, bedding, backfilling, and other related work.

B. Related Sections

Section 02224 - Trenchless Excavation - Horizontal Borings
Section 02226 - Trenchless Excavation - Directional Drilling
Section 02660 - Water Mains

Section 02661 - Water Services

Section 02720 - Storm Sewer Systems

Section 02730 - Gravity Sanitary Sewer Systems

Section 02737 - Force Main Sewer Systems

Nogakrwd =

1.02 References
A. American Society for Testing and Materials (ASTM), latest editions

1. ASTM D698 - Standard Test Methods for Laboratory Compaction
Characteristics of Soil Using Standard Effort (12,400 ft-Ibf/ft> (600 kN-m/m3))

B. Indiana Department of Transportation (INDOT) Standard Specifications, latest
edition

1. Section 904 - Aggregates
1.03 Definitions

A. Pavement Loading Zone: The area within 5 feet of any edge of pavement, curb,
gutter, sidewalk, or similar structure.

1.04 Submittals
A. Test results shall be submitted to the Town of Brownsburg electronically.

1. Testing results for flowable fill
2. Compaction testing results for trench bedding
3. Compaction testing results for trench backfill

1.05 Warranty

A. REefill and restore to the original grade settlement in the backfill which takes place
within the warranty period at no additional cost to the Town. Restore the surface

TOWN OF BROWNSBURG TRENCHING, BACKFILLING AND
CONSTRUCTION STANDARDS COMPACTION FOR UTILITIES
FEBRUARY 2024 02220-1



area where settlement has occurred, including, but not limited to seeding,
fertilizing, erosion control and restoration of streets, drives, yards, and sidewalks.

B. Guarantee all disturbed and replaced trees and shrubs during the warranty
period.

PART 2 - PRODUCTS
2.01 Bedding and Backfill Material Classes

A. Class | - Angular, 6 to 40 millimeters (1/4 to 1-1/2 inches) unwashed, graded
stone such as crushed stone. Slag may be used with non-metallic pipes (HDPE,
PP, or PVC). A No. 8 gravel possessing a minimum 50 percent mechanical
crush count, and meeting the following nominal sizes and percentage passing
will be considered an equivalent Class | material:

100 percent passing 1-inch sieve
75-95 percent passing 3/4-inch sieve
40-70 percent passing 1/2-inch sieve
0-15 percent passing No. 4 sieve

hPowbh-~

B. Class Il (Granular Backfill) - Coarse sands and gravel-sand mixtures with a
maximum particle size of 40 millimeters (1-1/2 inches), including variously graded
sands and gravels containing small percentages of fines, generally granular and
non-cohesive, either wet or dry. Soil types GW, GP, SW and SP are included in
this class. Class Il material shall comply with Classification for Structure Backfill
as defined in INDOT Standard Specification Section 904.

C. Excavated Material - Excavated material suitable for use as trench backfill as
specified must be clean and free of: rocks and other debris larger than 4 inches,
frozen soil lumps, wood, or other extraneous material.

D. Flowable Fill - As described in Section 02130 — Flowable Backfill

2.02 Sheeting and Bracing

A. Sheeting and Bracing, where required, shall be capable of sustaining the lateral
forces of the trench banks. Comply with all applicable Occupational Safety and
Health Act (OSHA) requirements.

PART 3 - EXECUTION
3.01 Bedding and Backfill Locations

A. Refer to standard details for an illustration of the placement of bedding and
backfill materials required for each pipe material class.
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3.02

3.03

3.04

Site Preparation

A

Before any excavation is started, provide adequate protection for all lawns, trees,
landscape work, shrubs, fences, hydrants, sidewalks, utility poles, and other
objects that are to remain in place. Maintain such protection for as long as
necessary to prevent damage from the Contractor operations.

. Movable items such as mail boxes and roadway signs may be temporarily

relocated during construction. Place movable items in their original location
immediately after backfilling is complete. Replace movable items damaged
during construction with new items at the Contractor's expense.

. Strip topsoil and vegetation from the excavated areas. Clean topsoil may be

stockpiled for reuse as the upper 4-inches of fill. Do not mix grass, weeds, roots,
brush, and stones larger than 1-inch in diameter with stockpiled topsoil. Dispose
of root contaminated topsoil.

Clear and remove logs, stumps, brush, vegetation, rubbish and other perishable
matter from the job site as required for construction.

Remove existing pavement and walks from the excavated areas. The width of
pavement to be removed shall not exceed the width of the trench by more than
12 inches on each side of the trench.

Material Disposal

A

All existing utility infrastructure and appurtenances (piping, structures, etc.) that
are to be replaced or removed to allow for new construction are the responsibility
of the Contractor unless otherwise designated. As these appurtenances are
removed during the excavation, remove them from the job site and dispose of
them in accordance with applicable local, state and federal rules and regulations.

Existing Facilities

A

Determine the exact location of and the means of protection for existing utility
facilities and structures. Support and maintain operation of these facilities during
construction.

Proceed with caution in the excavation and preparation of trenches so that the
exact location of underground utilities and structures, both known and unknown
may be determined. The Contractor shall be responsible for the repair of existing
utilities and structures when broken or otherwise damaged by operations.
Immediately bring to the attention of the Town any unforeseen conflicts with
existing utilities encountered during excavation and preparation of trenches. If it
is determined that the proposed utility cannot be installed at locations as shown,
make adjustments in its alignment or relocation of the existing utilities as
approved by the Town.
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3.05 Excavating

A

Store excavated materials suitable and necessary for backfilling in a neat pile
adjacent to the excavation in a manner so as to interfere as little as possible with
traffic. Do not place such materials with sufficient height or proximity to
excavation so as to endanger such openings due to earth slides or cave-ins. Do
not stockpile excavated material closer than 2 feet from the top edge of the
trench wall at ground surface.

. Remove excavated material not suitable for backfilling and excess suitable

material from the job site and dispose of in a spoil area secured by the
Contractor in accordance with all local, state, and federal regulations.

Provide and maintain adequate dewatering equipment to remove and dispose of
surface and ground water entering excavations. Use diversion ditches, dikes or
other suitable means to prevent surface water from entering the excavation and
to provide adequate drainage of the area adjacent to the excavation. Filter the
water from dewatering operations to remove sediment before discharge.

3.06 Trenching

A

Excavate trenches to a depth and width as required for the proper installation of
the pipe and appurtenances. Fill excavations below the required grade with
compacted bedding material.

Make trenches as narrow as possible. Keep sides of trenches as near vertical as
possible and properly sheet and/or brace, if required. Perform open cut
excavation except where noted otherwise. Provide a clearance of not less than
8 inches or more than 12 inches on each side of the pipe for the width of the
trench.

Provide a continuous, uniform bearing support for the pipe on solid undisturbed
soil or compacted granular backfill within trench dished to provide circumferential
support to the lower third of each pipe. Dig out holes to receive pipe bells.

Remove rock and soft material encountered in the trench which, in the opinion of
the Town is incapable of providing adequate bearing to support the pipe, to a
depth of 4 inches below the required elevation and fill with compacted granular
backfill material. Field measure these locations where additional granular backfill
is required, prior to backfilling.

. Do not open more than 50 feet of trench in advance of the installed pipe, unless

otherwise directed or permitted by the Town. Excavate the trench within 6 inches
of full depth for a distance of at least 30 feet in advance of the pipe installation,
unless otherwise directed or permitted.

Maintain one lane of traffic at all streets and service drives during construction.
Streets and drives may be closed and traffic detoured if prior permission is
obtained by the Contractor from the State, Town, County or Local Business
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3.07

having jurisdiction. A Right-of-Way Permit and Maintenance of Traffic Plan is
required.

. Support all sewer, gas, water or other pipes or conduits crossing the trench

without damage and without interrupting service. The manner of supporting such
pipes or conduits will be subject to the approval of the Town and Utility involved.

. Provide adequate sheeting and bracing in open cut trenches to protect life,

property and the work.

Place, renew, and maintain all sheeting, planking, timbering, shoring, bracing,
and bridging, and do not remove until sufficient backfill has been placed to
protect the pipe. Sheeting, shoring and/or bracing is not a pay item unless the
Contractor is directed by the Town to leave same in place. Be accountable and
responsible for all sheeting and bracing used, and for damages to persons or
property resulting from the improper quality, strength, placing, maintenance and
removal of the sheeting and bracing, including damage to trees, shrubs,
walkways and other similar property during the trenching, backfiling and pipe
laying operations. Ensure all sheeting and bracing complies with applicable
OSHA regulations.

Where rock is encountered during trenching operations, Contractor may remove
the rock by mechanical means. The use of a rock trencher which produces
excavated material commensurate to "granular backfill" is preferred. Materials
suitable for granular backfill excavated by a rock trencher may be used as
bedding for pipe in areas of rock excavation. Blasting is not permitted.

. Where water mains are to be installed under existing asphalt or concrete

driveways, roads, or streets, install the main by boring a hole and inserting the
main in the bore hole. The Town prefers no casing pipe for water mains. For
INDOT and railroad crossings, applicable standards apply.

Where sanitary utilities cross under existing road surfaces, casing pipe is to be
used. Refer to casing detail.

. Do not cut fences when gates are available within a reasonable distance to move

equipment from one field to another. Comply with applicable easements or
obtain property access permission prior to accessing or traversing fields.

Bedding

A. Rigid Pipe for Pressure Pipe Applications

1. For rigid pressure pipe installed outside the pavement loading zone, provide
with lightly consolidated excavated material for bedding placed from the
bottom of the trench to the springline of the pipe (1/2 the outside pipe
diameter). Refer to Article 3.08 for backfill requirements.

2. For rigid pressure pipe installed within the pavement loading zone, provide
with Class | material for bedding and initial backfill from 4 to 8 inches (based
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1.

1.

1.

1.

on pipe diameter) below the pipe barrel to the springline of the pipe (1/2 the
outside pipe diameter). Refer to Article 3.08 for backfill requirements.

Shovel slice or otherwise carefully place and “walk” or hand tamp Class |
granular material into place. Place bedding and initial backfill in 6 to 8-inch
balanced lifts to ensure proper compaction and filling of all voids.

. Rigid Pipe for Gravity Pipe Applications

For rigid gravity pipe installed outside and within the pavement loading zone,
provide with Class | or Class Il granular material for bedding and initial backfill
from 4 to 8 inches (based upon pipe diameter) below the pipe barrel to the
springline of the pipe (1/2 the outside pipe diameter). Refer to Article 3.08 for
backfill requirements.

Shovel slice or otherwise carefully place and “walk” or hand tamp Class |
granular material into place. @ Compact Class Il granular material to
95 percent of Standard Proctor dry density in accordance with ASTM D698.
Place bedding and initial backfill in 6 to 8-inch balanced lifts to ensure proper
compaction and filling of all voids.

. Flexible Pipe for Pressure Pipe Applications

For flexible pressure pipe installed outside and within the pavement loading
zone, provide with Class | granular material for bedding and initial backfill,
shovel sliced or otherwise carefully placed and "walked" or hand tamped into
place. Refer to Article 3.08 for backfill requirements.

Place bedding and initial backfill in 6 to 8-inch balanced lifts to ensure proper
compaction and filling of all voids.

. Flexible Pipe for Gravity Pipe Applications

For flexible gravity pipe installed outside and within the pavement loading
zone, provide with Class | granular material for bedding and initial backfill,
shovel sliced or otherwise carefully placed and "walked" or hand tamped into
place. Refer to Article 3.08 for backfill requirements.

Place bedding and initial backfill in 6 to 8-inch balanced lifts to ensure proper
compaction and filling of all voids.

. Reinforced Concrete Box (RCB) Sections

For RCB sections, provide with Class | granular material for bedding,
"walked" or hand tamped into place to a minimum depth of 6 inches.

3.08 Trench Backfilling
A. Do not backfill trenches until all piping and utilities have been inspected and until
the piping system, as installed, conforms to the requirements as shown on the
Construction Standards and are approved by the Town.
B. Backfill all trenches within State Highway Right-of-Way in accordance with
Indiana Department of Transportation Specifications. Backfill all trenches within
TOWN OF BROWNSBURG TRENCHING, BACKFILLING AND
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the right-of-way of other public authorities having jurisdiction in accordance with
requirements of said public authority.

C. Backfill

1. When located within the pavement loading zone, a minimum of 18 inches of
backfill is required between the top of pipe and top of pavement section.
Refer to the applicable specification sections for minimum cover requirements
for the type of pipe. Use Class Il granular material compacted to 95 percent
of Standard Proctor dry density in accordance with ASTM D698. Place fill in
6 to 8-inch maximum balanced lifts and compact each layer to 95 percent of
Standard Proctor dry density in accordance with ASTM D698 or flowable fill in
accordance with Section 02130 — Flowable Backfill. Where existing
pavement will be replaced as part of this project, place the final 12 inches of
fill below the pavement in 6-inch maximum balanced lifts and compact each
lift to 100 percent Standard Proctor dry density in accordance with
ASTM D698. When subgrade treatment for new pavement will be provided
as part of this project, coordinate with the Town regarding the top limit of
granular backfill required.

2. When located outside of the pavement loading zone, compact all backfill to a
minimum of 80 percent of the Standard Proctor dry density in accordance
with ASTM D698. Additional compaction efforts may be required to minimize
settling.  Excavated materials are suitable for backfilling outside the
pavement loading zone. Place backfill in maximum 12-inch balanced lifts
unless specified otherwise below. Make proper allowances for topsoil as
applicable.  Limited mounding of backfill above finish grade may be
performed to compensate for settlement. Place 4 inches of topsoil over the
area to be seeded.

3. Backfill trenches at unpaved driveways and alleys with Class Il granular
material up to the last 12 inches, then replace the last 12 inches with the
same material as the original surface. Place backfill in 8-inch balanced lifts
and compact to 95 percent Standard Proctor dry density in accordance with
ASTM D698.

D. Compact backfill by using hand tamping or approved mechanical tamping device.
Prepare upper portion of trench for pavement replacement as applicable.

E. Maintain backfilled trenches in a smooth and uniform condition until paving or
seeding operations are completed. REefill and restore to the original grade any
settlement in the backfill which takes place within the warranty period at no
additional cost.

3.09 Field Quality Control
A. Compaction Testing
1. Perform compaction tests at all road crossings in accordance with the INDOT

Standard Specifications.
2. Notify the Town 24 hours prior to the tests.
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PART 4 - FIGURES

4.01 Associated Standard Details
Detail No. Description
OT-01 Rigid Pressure Pipe Trench
OT-02 Rigid Gravity Pipe Trench
OT-03 Flexible Pressure Pipe Trench
OT-04 Flexible Gravity Pipe Trench

END OFSECTION 02220
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SECTION 02224 — TRENCHLESS EXCAVATION — HORIZONTAL BORINGS

PART 1 - GENERAL
1.01 Summary

A. Section Includes: Furnishing and installing casing pipes beneath waterways,
highways, railroads, and other locations as shown on the Drawings and
performing all related work necessary to complete work shown and specified.

B. Products Installed but not Supplied Under this Section
1. Carrier pipe
C. Related Sections

Section 02200 - Earthwork

Section 02220 - Trenching, Backfilling and Compaction for Utilities
Section 02226 - Trenchless Excavation - Directional Drilling
Section 02660 - Water Mains

Section 02720 - Storm Sewer Systems

Section 02730 - Gravity Sanitary Sewer Systems

Section 02737 - Force Main Sewer Systems

Nookrwh=

1.02 References
A. American Society for Testing and Materials (ASTM), latest editions

1. ASTM A139 - Standard Specification for Electric-Fusion (Arc)-Welded Steel
Pipe (NPS 4 and Over)

B. Regulatory Requirements

1. Perform all horizontal boring work in accordance with laws, permits,
requirements and regulations of the authority having jurisdiction.

C. General Procedures

1. Attend all meetings and provide all necessary data, reports, information,
details, and construction schedules as requested by the governing officials.

2. Notify the Town when each individual boring and receiving pit has been
staked in the field. Provide a survey crew to obtain profiles along the length
of each individual boring location. Do not proceed with the work until the
survey information is obtained for the respective boring location and is
approved by the Town.

3. The Town or proper officials will review and modify as necessary the
scheduling of any and all construction activities for the crossing in order to
prevent interruption to traffic and stream flow. No additional compensation
will be made on account of such procedures.
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4. Notify the proper officials before beginning the installation of casing pipe on
each individual boring.

5. Complete all work in a careful, workmanlike manner to the satisfaction of the
proper officials, as well as the Town.

PART 2 - PRODUCTS
2.01 Steel Casing

A. Provide casing pipe and joints of steel construction. Provide casing pipe and
joints capable of withstanding the load of traffic or the load of pavement,
subgrade, and traffic, as applicable. Assemble the casing pipe and joints to
prevent leakage of any matter from the casing or carrier pipe throughout its entire
length including the ends of the casing pipe.

B. Use welded steel casing pipe, new and unused material in accordance with
current ASTM A139 Grade B for “Electric Fusion of Welded Steel Pipe” with a
minimum vyield of 35,000 psi. The inside diameter shall be at least 6 inches
greater than the largest bell diameter of the carrier pipe’s main joint.

C. Refer to INDOT Specification 700 for the minimum wall thickness for casing pipe
under roadways or waterways. Refer to specifications provided by the effected
railroad for the minimum wall thickness for casing pipe under railroads.

D. Coat the exterior walls of casing with protective coal tar or bitumastic material,
after the welding of each joint has been completed.

E. When casing is installed without benefit of a protective coating and the casing is
not cathodically protected, increase the wall thickness shown above to the
nearest standard size, which is a minimum of 0.063 inch greater than the
thickness shown.

F. Mark the diameter, gauge, ASTM specification and manufacturer's name on the
exterior of each pipe length.

2.02 Casing Spacers
A. Provide casing pipe spacers with stainless steel bands and risers, plastic liner
and runners as manufactured by Cascade Waterworks Manufacturing Company
or approved equal.
PART 3 - EXECUTION
3.01 Installation of Casing Pipe
A. Install casing pipe as shown and specified, in accordance with approved jacking

and boring methods. Maintain the lines and grades, as shown, for the entire
length of the casing.
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B. Proceed with installing the casing operation from a pit, excavated at a minimum
of 30 feet from the edge of pavement or top of bank, as applicable. Construct
bore pit without interruption to traffic or stream flow. Contact the applicable
authority before entering property to do work.

C. Sheet excavation pits as necessary, in accordance with all applicable
Occupational Safety and Health Act (OSHA) requirements. Ensure excavation
and backfill is as specified in Section 02220 - Trenching, Backfilling, and
Compaction for Utilities.

D. Set casing under railroads as shown on Drawings with top not less than
5-1/2 feet below base of the rails. Make casing a minimum of 99 feet long,
centered under the track and measured at normal angle to centerline of track.

E. Measure and locate each end of the casing pipe to a minimum of 2 permanent
reference points for Record Drawing purposes.

3.02 Construction of Casing Pipe by Methods Other Than Jacking or Boring

A. If the casing pipe is installed by methods other than the jacking method, perform
it in @ manner which meets with prior approval of the authorities.

B. Be responsible for any expense incurred in connection with the construction of
the crossing, removal, replacement, or maintenance resulting from the
construction of the casing pipe and the carrier pipe.

3.03 Installation of Carrier Pipe

A. The carrier pipe designated on the Drawings shall be as specified in other
Sections for the type of pipe, whether water main, gravity sanitary sewer, storm
sewer, force main, or other utility conduit.

B. Jointing of the carrier pipe is as specified in other Sections for the type of utility,
pipe material, and joint fittings.

C. Place the carrier pipe into and through the steel casing at locations shown on
Drawings. Employ suitable methods to maintain tight joints, to the satisfaction of
the Town.

D. Install casing pipe spacers to provide uniform support throughout the entire
length of the casing.

E. Fill or plug the space between the outer shell of the carrier pipe and casing at the
ends of the casing pipe to provide a watertight seal. Grouting of the void space
between the casing and the carrier pipe is required for sanitary and storm carrier
pipe, but not required for water pipe.
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PART 4 - FIGURES

4.01 Associated Standard Details
Detail No. Description
TL-01 Casing Pipe
TL-02 Casing Spacer Detail
TL-03 Pressure Pipe Crossing Waterway
TL-04 Pressure Pipe Crossing Roadway/Railroad
TL-05 Gravity Pipe Crossing Waterway
TL-06 Gravity Pipe Crossing Roadway/Railroad

END OF SECTION 02224
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SECTION 02226 - TRENCHLESS EXCAVATION - DIRECTIONAL DRILLING

PART 1 - GENERAL

1.01 Summary

A. Section Includes: Installation of water mains, storm sewers, sanitary sewers, and
force mains by the directional drilling method and performing all related work
necessary to complete work shown and specified.

B. Related Sections

o=

Section 02220 - Trenching, Backfiling and Compaction for Utilities
Section 02660 - Water Mains

Section 02720 - Storm Sewer Systems

Section 02730 - Sanitary Sewer Systems

Section 02737 - Force Main Sewer Systems

1.02 References

A. American Society for Testing and Materials (ASTM), latest editions

1.

ASTM D1248 — Standard Specification for Polyethylene Plastics Extrusion
Materials for Wire and Cable

1.03 Submittals

A. Quality Control Submittals: Before beginning any work, submit the following
items to the Town. Do not proceed with the work until such documents have
been reviewed by the Town. The review by the Town of any plan or method shall
not relieve the Contractor of his responsibility in any way

1.

Manufacturer's Certificate of Compliance certifying compliance with the
referenced specifications and standards

2. Certified copies of reports of factory tests specified in this Section and
required by the referenced standards
3. Details of equipment and written procedure with working drawings describing
in detail the proposed directional drilling method and the entire operation to
be used
4. Documentation of experience as required by Article 1.04A
1.04 Quality Assurance

A. Qualifications

1.

Demonstrate experience and expertise in trenchless excavation methods by
providing a list of 6 references for whom similar work has been performed.
Include a name and telephone number for each contact.

2. Provide documentation showing successful completion of at least

50,000 linear feet of directional drilling, or obtain the services of an
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3.

experienced directional drilling subcontractor meeting the experience
requirements of this section to supervise the installation. Conventional
trenching is not considered as applicable experience.

Adequately train all supervisory personnel and ensure they have at least
4 years of experience in directional drilling installation method. Submit the
names and resumes of all supervisory field personnel for review by the Town.

B. Regulatory Requirements

1.

Perform all directional driling work in accordance with laws, permits,
requirements and regulations of the authority having jurisdiction.

C. General Procedures

1.

2.

Attend all meetings and provide all necessary data, reports, information,
details and construction schedules as requested by the governing officials.
Complete all work in a careful, workmanlike manner to the satisfaction of the
proper officials, as well as the Town.

PART 2 - PRODUCTS

2.01 Pipe

A. Water main pipe shall meet the requirements as specified in Section 02660 -
Water Mains.

B. Storm sewer pipe shall meet the requirements as specified in Section 02720 —
Storm Sewer Systems.

C. Sanitary sewer pipe shall meet the requirements as specified in Section 02730—
Sanitary Sewer Systems.

D. Force main pipe shall meet the requirements as specified in Section 02737 —
Force Main Sewer Systems.

PART 3 - EXECUTION

3.01 Examination

A. Verify the location of all known and unknown utilities and structures by test pitting
prior to any boring or drilling. These utilities and structures may include, but are
not limited to:

1.

Underground utilities such as, but not limited to:
Cable television lines

b. Electric cables

c. Fiber optic lines
d
e

o

Field drain tiles

Gas lines
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f. Sewer lines and septic systems
g. Storm lines

h. Telephone lines

i.

Water mains
j- Wells
2. Above-ground utilities and other obstructions such as, but not limited to:
a. Buildings

b. Electric and telephone poles
c. Road signs
d. Trees

B. The Contractor is responsible for inspecting the site, for conducting
investigations, surveys and tests, including subsurface investigations and tests
that are necessary for the complete execution of all the work.

3.02 Installation
A. General

1. Notify the Town 48 hours in advance of starting directional drilling work. Do
not begin the directional drilling until the Town, or his authorized
representative, is present at the job site and agrees that proper preparations
for the operation have been made. The Town’s approval for beginning the
installation shall in no way relieve the Contractor of the ultimate responsibility
for the satisfactory completion of the work.

2. Open cut disturbance of waterway, roadway, or railroad to retrieve any lost
boring appurtenances or equipment is prohibited.

3. Maintain a log of drilling operations which includes vertical depths of the pipe
at established horizontal intervals every 25 feet.

B. Equipment

1. The directional drilling system to be used must have the following features:

a. The system shall be remotely steerable and permit electronic monitoring
of tunnel depth and location. The system shall be able to control the
depth and direction of the pipe and must be accurate to a window of
12 inches.

b. The system shall utilize a fluid-cutting process, using a liquid clay such as
bentonite. This clay shall be totally inert and contain no risk to the
environment.

c. The liquid clay shall remain in the tunnel to increase the stability of the
tunnel and to provide a lubricant to reduce frictional drag when the pipe is
installed.

d. Recover spoils by use of a vacuum system mounted on a vehicle for
removal of the spoils. Do not discharge spoils into waterways, water
bodies, sewers or storm drains. Properly dispose of all spoil material.

e. Equipment shall be fitted with a permanent alarm system capable of
detecting an electrical current. The system will have an audible alarm to
warn the operator when the drill head nears electrified cables within a
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safe operating distance. Refer to paragraph 3.02C for additional safety
requirements.

C. Safety

1. Mechanical, pneumatic or water-jetting methods are not acceptable due to
the risk of surface subsidence and damage.

2. Upon completion of drilling and pipe installation, remove all spoils from all
starting and termination pits. Restore pits to their original condition.

3. Where manholes or grinder pumps are to be installed, use adequate
protection in the form of steel plates in traffic areas and timber shutters in
other areas until such times as the manhole or grinder pump is installed and
the pit is backfilled and stabilized. The Contractor shall be responsible for
maintaining these areas.

4. Because directional drilling may be performed while existing buried electrical
cable is energized; meet the following safety requirements:

a. Include a permanent, inherent alarm system capable of detecting an
electrical current on all drilling equipment. Equip the ground system with
an audible alarm to warn the operator when the drill head nears electrified
cable within a safe operating distance.

b. Provide all crews with grounded safety mats, heavy gauge ground cables
with connectors, hot boots and gloves.

c. Adequately train all supervisor personnel having direct supervisory
experience in directional drilling.

D. Dirilling Procedure

1. Grade or fill the work site to provide a level working area. Make no
alterations beyond what is required for operations. Confine all activities to the
designated work areas and construction limits.

2. Accurately survey the entire drill path and place entry and exit stakes in the
appropriate locations within the areas indicated on the drawings. If the
Contractor is using a magnetic guidance system, survey the drill path for any
surface geo-magnetic variations or anomalies.

3. Place erosion and sediment control for perimeter protection necessary to
contain any hydraulic or drilling fluid spills, including berms, liners, turbidity
curtains and other erosion control measures. Adhere to all applicable
environmental regulations. Do not store fuel and oil in bulk containers within
200 feet of any water-body or wetland.

4. Place pipe resting on paved or hardened surfaces (i.e., sidewalks, asphalt,
concrete, gravel, etc.) on pipe rollers before being pulled into the drill hole
with rollers spaced close enough to prevent excessive sagging and dragging
of the pipe upon rough surfaces which could scar the pipe.

5. Calibrate the directional drilling head locator at the start of the day and at
each new directional drilling operation. Keep a daily calibration log for the
Town’s review.

6. Ensure the directional drilling operator has full control of the direction of the
drilling tool at all times. Abandon and fill shallow, misdirected or other
unsuccessful drills at the direction of the Town and at own expense.
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10.

11.

12.

13.

14.

15.

The maximum drill angle shall be 15 degrees measured perpendicular to
grade to the design depth elevation.

Drill a pilot hole on the drill path with no deviations greater than 5 percent of
depth over a length of 100 feet. In the event that the pilot hole does deviate
from the drill path more than 5 percent of depth in 100 feet, notify the Town
and the Town may require pull back and re-drill from the location along the
drill path before the deviation.

In the event of a drilling fluid fracture, inadvertent returns or returns loss
occurs during pilot hole drilling operations, cease drilling, wait at least
30 minutes, inject a quantity of drilling fluid with a viscosity exceeding
120 seconds as measured by a Marsh funnel and then wait another
30 minutes. If mud fracture or returns loss continues, cease operations and
notify the Town. The Town and Contractor will discuss additional options and
work will then proceed accordingly.

Upon successful completion of the pilot hole, ream the drill hole to a minimum
of 25 percent greater than the outside diameter of the pipe using the
appropriate tools. Do not attempt to ream at one time more than the drilling
equipment and mud system are designed to safely handle.

After successfully reaming the drill hole to the required diameter, pull the pipe
through the drill hole. In front of the pipe will be a swiveling mandrel. Once
pull-back operations have commenced, operations must continue without
interruption until the pipe is completely pulled into the drill hole. Do not apply
more than the maximum safe pipe pull pressure at any time during pull-back
operations.

Pull back tracer wire with the pipe as specified in the applicable specification
for the type of pipe.

In the event the pipe becomes stuck during pull-back, cease pulling
operations to allow any potential hydro-lock to subside and then commence
pulling operations. If the pipe remains stuck, notify the Town. The Town and
the Contractor will discuss options and then work will proceed accordingly.

At all drill pits and directional drilling entrances and exits to the surface, use a
backhoe or equivalent to gradually return the bore depth to the prescribed
depth.

Backfill and compact all drill pits and directional drilling entrances and exits to
the surface as specified in Section 02220 - Trenching, Backfilling and
Compaction for Utilities.

3.03 Field Quality Control

A. Line and Grade

1.

Maintain a daily calibration log of the directional drilling head locator. Provide
completed forms or computer-generated output to the Town on a daily basis
for checking line and grade of the drilling operation.

Dig test/pressure relief holes (potholes) every 50 feet along the bore route to
confirm alignment and grade, and to relieve subsurface pressure.

Allowable deviation in pressure pipeline shall be a maximum of 12 inches in
any 100-foot section.
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4. Allowable deviation in gravity pipe grade, as measured from the upstream
manhole, shall be a maximum of 4 inches for the 100-foot length of gravity
sewer. At no point in the gravity sewer shall the slope be less than 0.40%.

5. Perform a post CCTV inspection of all gravity pipes. A belly in the pipe that,
in the opinion of the Town, exceeds 3 inches is not acceptable.

6. Replace sections of pipe that do not meet the above requirements at no
additional cost to the Town. If the new installed pipe does not meet the
above requirements, either grout and abandon the pipe in place, or remove
the pipe and fill the void as directed by the Town at no additional cost to the
Town.

B. Additional Testing

1. Perform all testing as required in other sections for the type of utility pipe
installed.

PART 4 - FIGURES

4.01 Associated Standard Details
Detail No. Description
TL-03 Pressure Pipe Crossing Waterway
TL-04 Pressure Pipe Crossing Roadway/Railroad
TL-05 Gravity Pipe Crossing Waterway
TL-06 Gravity Pipe Crossing Roadway/Railroad

END OF SECTION 02226
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SECTION 02500 — PAVING AND SURFACING

PART 1 - GENERAL
1.01 Summary

A. Scope: This section covers all work involved in the installation of new pavement,
sidewalks, and curbs, and the repair and replacement of existing streets, roads,
highways, drives, parking areas, curbs, gutters, sidewalks, and other paved
areas damaged or destroyed during construction.

B. Related Sections: Related Work Specified in the following Section

1. Section 02100 Subgrade Treatment
2. Section 02220 Trenching, Backfilling and Compaction for Utilities
3. Section 04950 Preservation Seal

1.02 References

A. Codes, specifications, and standards referred to by number or title shall form a
part of this specification to the extent required by the reference thereto. Except
as specifically modified in this specification, paving and surfacing operations,
materials and testing will comply with the most current revisions of applicable
sections per the latest version of the Indiana Department of Transportation
Standard Specifications.

1.03 Definitions
A. Abbreviations

INDOTSS Indiana Department of Transportation's Standard Specifications
AASHTO American Association of State Highway & Transportation Officials
ACI American Concrete Institute

ASTM American Society for Testing & Materials

NRMCA National Ready Mix Concrete Association

HMA Hot Mix Asphalt

PCCP Portland Cement Concrete Pavement

NoaR~wWN -~

B. Rock: A natural aggregate of mineral particles connected by strong and
permanent cohesive forces. Rock includes limestone, sandstone, dolomite,
granite, marble, and lava.

C. Subgrade: The prepared and compacted soil immediately below the pavement or
sidewalk system and extending to such depth as will affect the structural design.

D. Subbase: The layer of specified or selected material of designed thickness
placed on a subgrade to support a base course and surface course.

E. Base Course: The layer of specified or selected material of designed thickness
placed on a subbase to support an intermediate or surface course.
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F. Intermediate Course: The layer of specified or selected material of designed
thickness placed on a base course to support a surface course.

G. Surface Course: The layer of specified or selected material of designed thickness
placed on a subbase, base course or intermediate course to support the traffic
load.

H. Preservation Seal: The penetrating asphalt seal for HMA courses, in accordance
with Section 04950 — Preservation Seal.

1.04 Quality Assurance

A. The Developer/Contractor shall employ, at the request of the Town of
Brownsburg or designee, and pay for the services of an independent testing
laboratory (unless otherwise noted) to perform specific services and necessary
field density tests. The Developer/Contractor shall demonstrate to the Town of
Brownsburg or designee that proper compaction has been obtained and proper
asphalt and concrete mix designs are in compliance with the specifications.

B. Mixing Plant: Prior to placing any HMA pavement or PCCP, the Contractor shall
provide the Town of Brownsburg or designee the name and location of the HMA
or concrete mixing plant and the type and composition of mixes the Contractor
proposes to use in the work.

C. Paving and surfacing shall comply with the tolerances specified in INDOTSS 401,
402, 501 and 502.

1. Subgrade and subbase shall be within 1/2 inch of dimensions indicated on
drawings.

2. HMA base shall not vary longitudinally more than 1/4 inch from a 10-foot
straightedge. HMA and PCCP surfaces shall not vary more than 1/8 inch
from a 10-foot straightedge.

3. Finished surface shall be within 1/4 inch of dimensions indicated on drawings.
(The cross slope of the street can be checked by dividing 0.02’ by the lane
width to get the slope tolerance.)

D. HMA and PCCP shall be installed by a contractor whose prime business is HMA
or PCCP paving.

1.05 Project Conditions

A. Do not place paving and surfacing materials on a wet surface, pumping subbase
or when weather conditions would prevent the proper construction of paving and
surfacing.

B. Do not place aggregates on frozen subgrade or subbase. Do not place
aggregates when ambient air temperature is below 35 degrees F.

C. Asphalt materials are to be placed in accordance with INDOTSS 402 and 406.05.
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1.06

1.07

1.08

When air temperatures are at or below 35 degrees F, an admixture is required to
be added to the concrete to prevent freezing.

Do not place paving and surfacing materials when natural light is not sufficient to
properly observe work or operations.

Grade Adjustments of Existing Structures

A

When grade adjustment of existing structures is required, the manhole frames,
covers and gratings, and the gas and water valve boxes and covers, shall be
removed and reconstructed to grade as required.

. On resurfacing work, the castings and boxes shall be adjusted to grade after the

last intermediate course has been laid and before placing the surface course.

All castings, frames and valve boxes adjusted to grade shall be done in advance
of the final paving and shall be paid for by the Contractor as part of the project.

Contractor’s Organization

A.

The Contractor shall be a firm whose prime business is HMA or PCCP paving.
The Contractor shall have a competent supervisor on the site during the progress
of the work, acting for the Contractor in all matters concerning the work. He shall
have the authority to receive directions and act upon them for the Town of
Brownsburg or designee.

The Contractor shall keep a set of Plans and Specifications available on the site
and in good condition.

Traffic Control

A

The Developer’s Engineer shall plan construction operations so that existing local
traffic access can be maintained. During the construction, the Contractor will
also maintain appropriate use of barricades, lights, flagmen and other protective
devices, whether specified for the project or required by the local governing
authority. Traffic control devices used for maintenance of traffic shall comply with
the latest version of the Indiana Manual on Uniform Traffic Control Devices.

PART 2 - PRODUCTS

2.01

2.02

Aggregate

A

Coarse aggregates shall comply with INDOTSS 904.03. Fine aggregates shall
comply with INDOTSS 904.02.

Asphalt Materials

A

Asphalt materials for binder shall consist of:

1. PG Binder, grade PG 64-22 (or adjusted for recycled materials).
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2. Materials shall conform to INDOTSS 902.01.

B. Asphalt materials for tack coat shall consist of:
1. Asphalt emulsion - AE-T.
2. Materials shall conform to INDOTSS 902.01.
C. Asphalt materials for seal coat shall consist of:
1. Asphalt emulsion - RS-2, AE-90, AE-150, HFRS-2.
2. Materials shall conform to INDOTSS 902.01.
D. Asphalt materials for joint adhesive shall consist of:
1. Asphalt emulsion — SS-1h or AE-NT.
2. Materials shall conform to INDOTSS 902.01.
2.03 Hot Mix Asphalt (HMA)

A. Hot mix asphalt (HMA) shall consist of an intimate mixture of coarse aggregate,
fine aggregate (including mineral filler if required), and asphalt binder or emulsion
combined in proportions specified in INDOTSS 401 and 402.

B. When the use of one type or source of aggregate or binder is started, the use of
that same type or source shall be continued for the entire lift being constructed,
unless otherwise directed by the Town.

C. The use of recycled materials shall conform to INDOTSS 401 and 402.

D. Preparation of HMA mixtures shall comply with the requirements of INDOTSS
401 and 402.

2.04 Portland Cement Concrete (PCC)

A. Cement shall be Portland cement and shall meet the requirements of ASTM
Specification C 150, ACI 301, and ACI 318. Cement shall be Type 1 for normal
use, Type 1A where air entrainment is desired, or Type Il or Type llIA where
high early strength is desired and authorized by the Town. Blended hydraulic
cements which meet the requirements of ASTM Specification C 595 Type 1P
Portland pozzolan cement may be used where a more watertight concrete is
required. Fly ash may also be used as a partial cement replacement for Types 1
or 1A. Cement shall meet requirements specified in INDOTSS 901.

B. Regular fine and coarse aggregates shall meet the requirements of ASTM
Specification C 33. Aggregate shall be crushed limestone with a maximum size
of 3/4 inch, except in mass concrete the maximum size may be 1-1/2 inches.

1. Lightweight fine and coarse aggregates shall meet the requirements of ASTM
Specification C 330.
2. Insulating fine and coarse aggregates shall meet the requirements of ASTM
Specification C 332.
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C. Water shall be potable, clean, and free from injurious amounts of oils, acids,
alkalis, organic materials, or other substances that may be deleterious to
concrete or steel. A maximum of 500 mg/L of chloride ion may be present in the
water.

D. Air entraining admixtures shall meet the requirements of ASTM Specification C
260.

1. Water reducing and retarding admixtures shall meet the requirements of
ASTM C494, Type A or Type D; however, they shall contain no chlorides, be
nontoxic after 30 days and compatible with the air entraining admixtures. The
amount of admixture added to the concrete shall be in accordance with the
manufacturer's requirements. Furnish a compliance statement that the
admixture used satisfies all requirements of this specification. Evidence that
the admixture is included in the approved list of the INDOTSS Division of
Materials and Tests, in accordance with INDOTSS 912.03, will satisfy the
requirement for a compliance statement.

2. Fly ash shall meet the chemical and physical requirements of ASTM C 618
for mineral admixture Class F, except loss on ignition shall not exceed 6%.
Fly ash shall be sampled and tested in accordance with ASTM C 311 prior to
use.

E. Reinforcing steel shall meet the requirements of ASTM Specification A 615,
Grade 60.

1. Welded wire fabric or wire mesh shall meet the requirements of ASTM A 185.
2. Reinforcing steel and appurtenances shall follow INDOTSS 910.01.

F. Preformed expansion joint filler shall meet the requirements of ASTM
Specification D 1752, Type IlI.

1. Flexible foam expansion joint filler will not be allowed for general use in the
Town of Brownsburg. Prior written approval must be obtained before this
material can be used. If used without written approval from the Town of
Brownsburg, the concrete shall be removed and replaced with expansion joint
material approved by the Town.

2. Hot-poured elastic joint filler shall meet the requirements of ASTM
Specification D 1190.

3. Waterproof expansion joint filler shall meet the requirements of ASTM
Specification D 1850.

4. Joint materials specified in INDOTSS 906 may be used, approved by the
Town.

G. Concrete pavement shall be wet cured by using burlap, waterproof blankets, or
ponding; or by using a membrane compound. If the membrane method is used,
the compound shall be Type 2, complying with AASHTO M148 for white
pigmented compound. A pressure sprayer capable of applying a continuous
uniform film to the pavement surfaces will be required.
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H.

Concrete for drives shall be within % inch of the thickness specified, be
reinforced with 6x6 - W2.9 / W2.9 welded wire fabric, and have tooled control
joints at 12’ maximum spacing. Tooled control joints shall be 1/8 inch wide and 1-
1/8 inch deep.

Dowel bars shall be smooth, round bars of plain billet steel conforming to ASTM
A615, Grade 40, and free of any deformation or foreign material that would
restrict slippage in concrete. Dowel bars shall be coated as required by
INDOTSS. For expansion joints, each bar shall be provided with a metal cap, or
approved plastic cap, on one end that will provide for ample movement of the
slabs.

1. Dowel bars and assemblies shall conform to the requirements of INDOTSS
503.04.

J. Concrete base shall meet the requirements of INDOTSS 305.
K. Reinforced concrete pavement shall meet the requirements of INDOTSS 502.
L. Reinforced concrete for sidewalks and steps shall meet the requirements of
INDOTSS 604.
M. Reinforced concrete for curbing shall meet the requirements of INDOTSS 605.
2.05 Underdrains
A. Refer to Section 02710 - Underdrain Systems.

PART 3 - EXECUTION

3.01 General

A

The Contractor is responsible to provide equipment, workmanship and materials
required to achieve a finished product that meets these specifications.

Use compaction equipment suitable to the material being placed. Compacting
equipment shall include at least one piece of equipment capable of providing a
smooth even surface on the pavement surface course.

Prior to placing paving and surfacing materials, shape subgrade as required to
produce finished pavement grades and cross-sections shown on drawings.

Do not place paving and surfacing material before subgrade is reviewed (proof
roll) and accepted by the Town of Brownsburg or designee. Do not place paving
and surfacing materials on a frozen or muddy subgrade.

. Compact subgrade to not less than 100% of its maximum density as determined

in accordance with AASHTO T99.
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Provide adequate drainage at all times to prevent water from standing on
subgrade, pavement or sidewalks.

. Apply preservation seal to asphalt courses in accordance with Section 04950 —

Preservation Seal, if requested by the Town.

Prior to curb stamping, all manholes, valves, and conduit crossings shall be
clearly staked.

3.02 Subgrade

A

The subgrade material and testing shall comply with INDOTSS 207, before
placement of subbase.

3.03 Subbase Preparation

A

Provide 8 inches of crushed aggregate subbase in locations where pavement is
to be placed on a material other than Structure Backfill. Subbase shall meet the
requirements of INDOTSS 302. Pea gravel, or rounded aggregate is not an
approved material for subbase or base material.

3.04 Aggregate Base, Surface or Shoulders

A

Aggregate base, surface, or shoulders shall consist of crushed aggregate. The
aggregate type shall be suitable for the area in which the project is located. The
aggregate thickness shall be as shown on the drawings and as specified herein.

. Compacted aggregate materials and construction shall conform to INDOTSS

303.

If the required thickness of the aggregate exceeds 4 inches, the material shall be
placed and compacted in separate lifts, no more than 6 inches of compacted
depth.

. If spreading devices are used which will ensure proper depth and alignment,

forms will not be required; otherwise, forms shall be required. Forms shall be of
wood or steel, adequate in depth, straight, of uniform dimensions and equipped
with positive means for holding the form ends rigidly together and in line.
Segregation of material shall be avoided by any spreading method used. No
payment will be made for aggregate placed beyond the dimensions shown on the
drawings.

Compact material in each lift after material is spread and shaped. Compact
material to not less than 100% of maximum dry density as determined by
AASHTO T99. Use construction procedures, including sufficient wetting and
number of passes, to ensure specified density is attained.

The Contractor shall employ an independent testing laboratory to perform field
density tests to demonstrate proper compaction of aggregate.

TOWN OF BROWNSBURG PAVING AND SURFACING
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3.05

3.06

M.

In a brick surfaced street, unless specifically excepted and pending the structural
adequacy of any remaining brick, the Contractor may remove all brick and
enough base material to allow full width repaving using either HMA or PCCP. If
providing a HMA base and HMA intermediate for the full depth of the brick across
a trench, overlay the entire street with 1.5 inches of HMA surface over geotextile.

When placing HMA over existing concrete pavement, the existing pavement shall
be stable and true to line and grade. This may require cracking and seating, or
removal of some sections to stabilize the subgrade, placement of a wedge and
level course or other means and methods approved in writing by the Town of
Brownsburg. After the existing pavement determined to be acceptable (with or
without treatments) the entire street will receive a minimum of 1.5 inch HMA
surface over geotextile .

Unless otherwise shown on the drawings, the minimum concrete section shall be:
6 inches of 4,000 psi concrete, over 6 inches of compacted aggregate No. 53,
over treated subgrade.

Unless otherwise shown on the drawings, for a street with a brick base and an
asphalt surface, the replacement section shall be full depth asphalt from the
bottom of the brick base to the top of the asphalt surface. The top 1.5 inches
shall be HMA surface.

Unless otherwise shown on the drawings, for a street with a concrete base and
an asphalt surface, the replacement section shall be a new concrete base, not
less than 6 inches thick with HMA base to within 1.5 inches of the existing grade
and then 1.5 inches of HMA surface.

Unless otherwise shown on the drawings, chip and seal pavements shall have 8
inches of compacted aggregate No. 53 base and 1 inch processed asphalt
coated aggregate pavement placed and rolled.

Unless otherwise shown on the drawings, aggregate pavement shall be replaced
with 6 inches of compacted aggregate No. 53.

Asphalt Milling

A

Milling shall produce the line and grade necessary to provide a uniform platform
and required elevation for subsequent HMA courses. Prior to milling, areas for
patching shall be marked and repaired to within 1.5 inches of the new surface
elevation. The existing pavement shall be cut to provide a vertical face of 1.5
inches for the termini of the new pavement. Milling shall comply with INDOTSS
306.

Hot Mix Asphalt (HMA)

A

This work shall consist of constructing one or more courses of HMA base,
intermediate, wedge leveling, and/or surface mixtures on a prepared foundation
in accordance with these specifications and in reasonably close conformance
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with the lines, grades, thicknesses, and typical cross sections shown on the
plans or established by the Town.

1. If the required finished depth of any course is to exceed four times the top
size of the aggregate used as shown by actual screen analysis, the course
shall be constructed in two or more lifts, as directed.

2. Mix type shall be as indicated on the drawings, without exception, unless
otherwise approved in writing by the Town.

a. Job mix formulas shall be prepared and submitted for approval in
accordance with INDOTSS 401 and 402. The job mix formula shall
include standard asphalt mixture information including, but not limited to,
aggregate gradation, binder content, maximum specific gravity, and air
voids.

3. Materials and construction requirements shall comply with the requirements
of INDOTSS 401 and 402.

B. Place and spread HMA with proper paving equipment. In areas inaccessible to a
paving machine, place and spread HMA by other acceptable mechanical or hand
methods.

C. Tack coat shall be placed on ALL horizontal and vertical existing asphalt or
concrete surfaces before a new lift of HMA material is added. Apply tack coat
uniformly at a rate of 0.06 gallon per square yard (0.000252 ton per square yard),
resulting in a minimum of 90% coverage. If spray bar does not provide complete
coverage, the tack coat operation shall be stopped until the equipment can
produce the required coverage. If the equipment cannot produce the required
coverage in a single pass, a second pass may be allowed or required, at the
discretion of the Town of Brownsburg. The tack material shall be allowed to cure
over approximately 90% of the surface area before paving operations can begin.

1. Patch and clean existing surface. The surface shall be free of irregularities
and provide a reasonably smooth and uniform surface to receive the tack
coat. Remove and replace unstable corrugated areas with suitable patching
materials.

2. Tack coat shall be placed in accordance with INDOTSS 406.

D. Placement and compaction of HMA shall conform to INDOTSS 401 and 402.

E. Place HMA used for wedging or leveling, approaches, and/or feathering by
mechanical methods or acceptable hand methods for placing and spreading in
accordance with INDOTSS 610.

F. HMA Surface shall be 9.5mm surface mix unless approved in writing by the Town
of Brownsburg.

G. Hot poured joint adhesive shall be applied to all construction joints and
longitudinal joints on new HMA pavement in accordance with INDOTSS 401.15.

H. HMA pavement that is subject to regular flooding or HMA pavement not covered
by HMA surface for a period of six (6) months or longer, or if surface is not
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anticipated to be place prior to November 1 of the current year, shall be treated
with a preservative sealer (Reclamite or approved equal), selected by the Town
of Brownsburg, paid for by the Contractor.

3.07 Seal Coat and Covering Aggregate (Chip and Seal)

A. Seal coat and covering aggregate shall conform to INDOTSS 404.

3.08 Portland Cement Concrete Pavement (PCCP)

A. PCCP shall consist of a coarse aggregate base and a reinforced or unreinforced
Portland cement concrete surface, as shown on the drawings.

1.

2.

Compacted aggregate No. 53 shall be used for subbase, unless otherwise
shown or specified.
Pavement cross-section shall be as shown on drawings.

B. Where an aggregate base course is shown or specified, it shall be constructed in
accordance with Article 3.04 of this specification.

C. PCCP operations and materials shall comply with INDOTSS 502 unless
otherwise specified by the Town.

1.

Alternate equipment to that specified in INDOTSS 502 shall be allowed
provided that line, grade, surface, smoothness and other requirements of the
specifications are met.

Expansion and contraction joints shall be installed as indicated on the
drawings or as required by INDOTSS. Expansion joints shall be required
whenever new concrete abuts fixed objects or existing concrete surfaces,
whether or not shown on the drawings.

Keyway construction, load transfer devices, tie bars and slab and ear
reinforcement shall be installed as indicated on the drawings.

Unless otherwise shown on the drawings, finishing and curing the concrete
pavement shall conform to INDOTSS 504.

The Contractor shall always have materials available to protect the surface of
concrete against rain. These materials shall consist of burlap, curing paper or
plastic sheeting.

New concrete pavement shall be protected by the Contractor until opening to
traffic is approved by the Town. It shall not be opened to traffic until the field-
cured concrete has attained a flexural strength of 550 psi, or a compressive
strength of 6,000 psi. If such tests are not conducted, the pavement shall not
be opened to traffic until 14 days after the concrete was placed. Before
opening to traffic, the pavement shall be cleaned and permanent lane
markings applied to the pavement.

3.09 Sidewalks

A. Sidewalks shall consist of a coarse aggregate base and a concrete pavement.
Use compacted aggregate No. 8 or No. 53 as base, unless otherwise shown.
Concrete shall be Class "A", 4,000 psi concrete conforming to INDOTSS 702.
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B. The minimum width for sidewalks shall be 5 feet.

C. Base shall be 4 inches thick, and concrete shall be 4 inches thick, unless
crossing driveways, where the concrete will be the same thickness of the
adjacent concrete drive, a thickness equivalent to the existing HMA drive, or 6
inches thick, whichever is greater.

D. Compact base to not less than 95% of maximum dry density, as determined in
accordance with AASHTO T99.

E. Proportion, mix, and place concrete as specified in INDOTSS 604 and 702.
Sidewalks shall have a coarse broom finish. Edge all outside edges of sidewalk
and all joints with a %4 inch radius edging tool.

F. Unless otherwise shown on the drawings, sidewalks shall be divided into
sections not more than five feet in length by grooved joints formed by a jointing
tool with a 74 inch radius.

G. Form construction joints around all abutting structures and appurtenances such
as manhole, utility poles, hatches, and hydrants. Install %2 inch thick pre-molded
expansion joint filler in construction joints. Expansion joint material shall extend
for the full depth of the sidewalk.

H. If existing sidewalk is to be removed and replaced with new sidewalk or new
sidewalk extended from existing sidewalk, the existing sidewalk shall be sawcut
full depth and removed at the nearest joint of suitable quality or as directed by
the Town of Brownsburg.

I. Ramps shall meet the requirements of INDOT standard drawings and Public
Right-of-Way Accessibility Guidelines.

3.10 Curbs

A. The construction of curbs, combination curb and gutter, and integral curb and
gutter shall be in accordance with these specifications and as shown on the
plans and shall be within % inch of the lines and grades shown on the plans.
(The cross slope of the street can be checked by dividing 0.02’ by the lane width
to get the slope tolerance.)

B. Excavation for curbs shall be made to the required depth, and the subgrade or
base upon which the curb is constructed shall be compacted to a firm, even
surface to not less than 95% of maximum dry density as determined in
accordance with AASHTO T99.

C. Concrete for curbs shall be Class A, 4,000 psi conforming to INDOTSS 702.

D. The curbs shall be constructed by the use of wood or metal forms; or the curb
may be constructed using a curb slipform machine. Forms, if used, shall be
straight, free from warped or bent sections, and shall extend for the entire depth
of the curb and shall be securely held in place so that no deviation from
alignment and grade will occur during placement of concrete. The concrete shall
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be consolidated by vibration or other acceptable methods. The top of the curb
shall be floated smooth and the top outer corner rounded to a 4 inch radius.

The face, top, and gutter of curbs shall not have deviations or irregularities of
more than % inch when checked with a 10-foot straightedge. Curb inlets shall be
placed "4 inch lower than the adjacent gutter elevation.

Joints shall be placed at 10-foot intervals, unless otherwise shown or directed the
Town. The joint shall be uniform, of 1/8 to 1/4 inch in width, and to a depth of
approximately 2-1/2 inches. The joint may be formed using concrete tools, saw
cut or formed by approved removable strips providing a straight joint at right
angles to the length of curb. Expansion joints shall be filled with joint sealant.
Expansion joints shall be formed around all abutting structures such as inlets.

. As soon as possible after placing and finishing of concrete, the curbing shall be

moistened and kept moist for three days, or cured with the use of a specified
membrane compound.

If existing curb is to be removed and replaced with new curb or new curb
extended from existing curb, the existing curb shall be sawcut full depth and
removed to the nearest joint.

During the placement of new concrete curb, utility marking shall be embossed
into the top of the curb. The marking shall be a 2” high letter stamped into the
concrete before the concrete sets up. The letters shall be located perpendicular
from the utility feature that is being marked.

1. The letters shall be as follows:
G =Gas
C = Conduit
SS = Sewer Service Lateral
MH = Manhole Behind Curb
W = Water
V = Water Valve
SD = Subsurface Drain
ST = Storm

Apply a clear deep penetrating sealer to all new concrete curbs and gutters.
Curb installed within 15 feet of a corner or stop sign shall be painted with

standard yellow traffic paint and coated with Silica sand at the rate of 6.0 Ib/gal.
while the paint is still wet, in accordance with INDOTSS 808.06.

3.1 Lane Striping
A. Lane striping is to be in accordance with all applicable standards of INDOTSS
808 and the construction plans.
B. Material for pavement markings shall be thermoplastic on HMA pavement or
multi-component on Concrete pavement.
TOWN OF BROWNSBURG PAVING AND SURFACING
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C. Contractor will clean the new pavement surface to remove all dust, dirt, mud and
debris prior to striping.

3.12 Testing for Hot Mix Asphalt (HMA)

A. At the discretion of the Town of Brownsburg, the Developer/Contractor shall
employ and pay for the services of a competent independent testing laboratory to
take cores at selected locations and perform described tests. Compaction
requirements for HMA mixtures placed in accordance with INDOTSS 402 shall
be controlled by in place density determined from cores cut from the compacted
pavement. A minimum of two cores per section shall be cut for each course of
each material or as directed by the Town of Brownsburg. Sections are defined
as a maximum of 1041 tons of HMA base or intermediate or 624 Tons of HMA
surface. The transverse core location shall be located so that the edge of the
core will be no closer than 3 inches from a confined edge or 6 inches from a non-
confined edge of the course being placed.

B. For compaction of HMA mixtures with quantities less than 104 tons per day,
acceptance may be visual as determined by the Town.

C. The Contractor along with their independent testing lab representative shall
obtain cores in the presence of the Town of Brownsburg with a device that shall
produce a uniform 6 inches in diameter pavement sample. Each HMA course
shall be cored within one workday of placement. Damaged core(s) shall be
discarded and replaced with a core from a nearby location as selected by the
Town.

D. The Contractor, in the presence of the Town of Brownsburg, shall mark the core
to define the course to be tested. If the defined area is less than 1.5 times the
maximum particle size, the core will be discarded and a core from a new random
location will be selected for testing as determined by the Town. Within one work
day of coring operations the Contractor shall clean, dry, refill and compact the
core holes with HMA of the same mix type as the surrounding surface. Cold mix
asphalt repair or cold patch is not acceptable.

E. The Contractor’s testing lab representative shall take immediate possession of
the cores. If the cores are subsequently damaged, additional coring within the
specific section(s) will be required at locations to be determined by the Town of
Brownsburg.

F. Each core shall be tested within one work day of coring operation to determine
thickness, bulk specific gravity, aggregate gradation and binder content. Test
results shall then be transmitted either verbally or by other means to both the
Contractor and the Town of Brownsburg for verification before each subsequent
HMA lift is placed.

1. Average thickness of the cores shall not vary from the plan thickness more
than 0.5 inches for HMA base and intermediate course(s) and 0.25 inches for
HMA surface course(s) for acceptance in accordance with INDOTSS 105.03.
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2. The bulk specific gravity shall be determined in accordance with AASHTO
T166 or AASHTO T 275. The in place density of a section for a mixture shall
be expressed as:

Density % = (BSG/MSG) * 100

Where:
BSG = bulk specific gravity as determined from independent
testing laboratory
MSG = maximum specific gravity as reported on job mix formula.

3. The calculated density of the cores shall not be less than 90% nor more than
96% as set out above. Test results which are outside stated limits shall be
considered and adjudicated as a failed material in accordance with INDOTSS
105.03.

G. The Contractor’s independent testing laboratory representative shall determine
the aggregate gradation and binder content of the core samples in accordance
with ITM 571. Aggregate gradation shall be within tolerances set forth in
INDOTSS 402.04 and binder content shall be within +0.5 percent from the job
mix formula. Test results which are outside the stated limits shall be considered
and adjudicated as a failed material in accordance with INDOTSS 105.03.

H. If core testing fails, the Contractor is to remove and replace with new HMA.

I. A copy of all core test results shall be submitted to the Town for verification of
specification compliance within one calendar week of core testing.

3.13 Testing for Concrete
A. The Contractor shall make the following tests at their cost and they shall be as

specified in this Article and requested by the Town. Perform tests in accordance
with the following ASTM Specifications:

Test ASTM Specification
Slump C143

Air Content C173

Test Cylinders C31 0r C513

Core Samples C42

Fly Ash C311

1. Measure slump each time test beams or cylinders are to be made and at any
other time requested by the Town of Brownsburg. The slump shall be as
specified in INDOTSS 502, or as otherwise specified herein, unless
specifically excepted by the Town of Brownsburg.

2. Measure air content each time test beams or cylinders are to be made and at
any other time requested by the Town of Brownsburg. The field test may be
omitted if the air content is known prior to taking samples. The field test may
not be omitted if fly ash is used in the mix.
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3.14

3.15

3. Concrete paving mixes shall comply with guidelines of INDOTSS 502 and
shall meet the testing requirements of INDOTSS 502. However, in lieu of
forming test beams as described in INDOTSS 502, the Contractor may
substitute cylinder tests as follows:

a. Make test cylinders in sets of four. Field cure one cylinder and break at
seven days. Laboratory cure the remaining three cylinders and break at
28 days. The Contractor shall be responsible for handling and
transportation of cylinders.

b. If fly ash is used in the mix, a total set of seven cylinders shall be taken.
The additional three cylinders shall be laboratory cured and broken at 56
days, if the 28-day strength does not meet specifications.

c. Make one set of test cylinders for each 100 cubic yards, or fraction of 100
cubic yards, of concrete placed; or at other times requested by the Town
of Brownsburg.

d. Unless otherwise specified, concrete shall have a 28-day compressive
strength of 4,000 psi, as demonstrated by laboratory tests of cylinders.

Protection

A

Maintain compacted aggregate base and surface true to line and grade and
required density. Maintain base until pavement is placed. When there is a delay,
protect base and/or intermediate course with preservative seal until the surface is
placed. Maintain surface until job is complete.

Do not permit vehicular traffic of any kind on any HMA course until the HMA has
hardened sufficiently not to be distorted beyond specified tolerances. Remove
any foreign material which is on the surface of any course before the course is
rolled or any subsequent course is placed.

Do not permit traffic on concrete pavement or walks until concrete has developed
sufficient strength not to be marked or damaged. Do not permit vehicular traffic
on concrete for at least 14 days.

. Repair or replace damaged pavement and walks to the satisfaction of the Town

of Brownsburg or designee.

The Town of Brownsburg may require pavement maintenance during the 3-year
maintenance period, when it is determined by the Town that it is necessary.

Cleanup

A.

Clean up the job site following pavement and surfacing restoration. Remove all
rubbish, excess materials, temporary structures, and equipment. Leave the work
in a neat and presentable condition.
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PART 4 - FIGURES

4.01 Associated Standard Details
Detail No. Description
TR-01 Concrete Chair Back Curb & Gutter
TR-02 Concrete Roll Curb & Gutter
TR-03 Driveway Curb Cut
TR-04 Curb Inlet Detail
TR-05 Concrete Center Curb
TR-06 Concrete Sidewalk Detail
TR-07 Sidewalk ADA Ramp Detail
TR-08 Detectable Warning Surface Detail
TR-09 Concrete Driveway
TR-10 Commercial & Industrial Street Pavement & Underdrain Pipe Detail
TR-11 Residential Street Pavement & Underdrain Pipe Detail
TR-13 Connection to Existing Streets
TR-14 Widening Detail
TR-15 HMA Pavement Trench Repair Detail
TR-31 Channelized Left Turn Lane
TR-32 Roadway Improvements at New Development Entrances with
Channelized Left Turn Lanes
TR-33 New Concrete to Existing Asphalt
TR-34 New Concrete to Existing Concrete
TR-35 Concrete Pavement to Trench Repair Detail
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SECTION 02501 — STANDARDS OF ROADWAY GEOMETRIC DESIGN

PART 1 - GENERAL

1.01 Secondary Plats shall conform to the following requirements and standards:

A. Minimum Pavement Width

1.

2.

Minimum pavement widths, to be installed at the subdivider's expense, shall
be as follows:

a.

b.

C.

j

Primary Arterials A1 and A2: Four (4) lanes at 12 feet, 4 feet center curb,
plus 2 feet curb and gutter.

Primary Arterials B1 and B2: Two (2) lanes at 12 feet, 16 feet center turn
lane plus 2 feet curb and gutter.

Primary Arterials C1 and C2: Four (4) lanes at 12 feet, 16 feet center turn
lane plus 2 feet curb and gutter.

Secondary Arterial: Two (2) lanes at 12 feet, 16 feet center turn lane plus
2 feet curb and gutter.

Collector: Two (2) lanes at 12 feet, 12 feet center turn lane plus 2 feet
curb and gutter.

Neighborhood Collector: Two (2) lanes at 12 feet plus 2 feet roll curb and
gutter.

Local Roads with no parking: Two (2) lanes at 11 feet plus 2 feet roll curb
and gutter.

Local Roads with parking on both sides: Two (2) lanes at 11 feet, 6 feet
parking lane both sides plus 2 feet roll curb and gutter.

Local Roads with parking on one side: Two (2) lanes at 11 feet, 6 feet
parking lane on one side plus 2 feet roll curb and gutter.

Multi-Use Trail: 12 feet wide with 2 feet earth shoulder on both sides.

Cul-de-sac design.
a.

A cul-de-sac should not exceed six hundred (600) feet in length,
measured from the entrance to the center of the turnaround, and if more
than one hundred fifty (150) feet in length, shall be provided with a
turnaround having radius of not less than fifty-five (55) feet at the right-of-
way line and not less than forty-five (45) feet at the back of curb. The
entire turnaround of the cul-de-sac shall be paved. For non-residential
(commercial, business, and industrial) cul-de-sacs, the turnaround radius
at the right-of-way line shall be increased to ninety-two (92) feet and
eight-two (82) feet at the back of curb.

There shall be no obstructions within the radius of a residential cul-de-sac
unless specifically approved by the Plan Commission. Neither shall the
radius of any non-residential cul-de-sac be obstructed, except for the
placement of "no parking" signs which shall be required along all
commercial and industrial streets within business parks, in accordance
with the Municipal Code, as amended.

Gang mailbox assemblies shall be installed, if directed by the Town of
Brownsburg, along the tangent, proximate to the outbound lane for the
cul-de-sac properties. The number of platted residential lots for a
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residential cul-de-sac or the number of commercial units for a commercial
cul-de-sac will dictate the number of mailboxes to be installed.

B. Street Grades, Curves, and Sight Distances

1. The minimum vertical grade for all streets shall be 0.5%.

2. Maximum Vertical Grades
a. The maximum vertical grade for Primary Arterials 5.0% and Secondary

Arterials shall be 7.0%.

b. The maximum vertical grade for Collectors shall be 7.5%.

c. The maximum vertical grade for Local Roads or Streets shall be 10.0%.

d. Where adjacent sidewalks are going to be installed, the maximum vertical
grade shall be 5.0%.

e. The first 25 feet of an intersecting roadway, from the outer edge of a
through roadway, shall be designed with a two percent (2%) downward
grade. With a sag vertical curve situation, the two percent grade shall
connect with the remaining street profile grade using a minimum vertical
curve length of 50 feet. This sag vertical curve may start at the edge of
the through roadway. With a crest vertical curve at the approach to an
intersection, the two percent downward grade shall extend 25 feet from
the edge of the through roadway and the crest vertical curve can begin at
that point. The length of the crest vertical curve shall meet the
requirements of the 1990 AASHTO Standards for crest vertical curves.

3. Vertical curves shall be designed to meet or exceed 1990 AASHTO
Standards for sag and crest vertical curves as shown in Tables IlI-40 and lllI-
42.

a. Local Roads or Streets shall have a design speed of 30 mph.

b. Collectors shall have a design speed of 30 mph.

c. Primary Arterials and Secondary Arterials shall have a minimum design
speed of 40 mph.

4. Horizontal centerline curve radius shall meet or exceed 1990 AASHTO
Standards and shall correspond to the following design speeds:

a. Subdivision Roads shall have a design speed of 30 mph and require a
150 foot minimum centerline radius. Any variances to this standard must
be requested in writing and approved by the Town.

b. Local Roads or Streets and Collectors shall have a design speed of 30
mph and require a 300 foot minimum centerline radius.

c. Primary Arterials and Secondary Arterials shall have a design speed of 40
mph and require a 675 foot minimum centerline radius.

d. Tangent distance between reverse curves shall be 100 feet.

C. Intersections

1. Street curbs shall be rounded by radii of sufficient length to permit the smooth
flow of traffic, but in no case shall curb radii be less than twenty (20) feet for
local or cul-de-sac streets, or twenty-five (25) feet for collector streets, or forty
(40) feet for nonresidential streets. Minimum radii for arterials shall be as
approved by the Town.

2. Street intersections shall be as nearly at right angles as is possible, and no
intersection shall be at an angle of less than sixty degrees (60°).
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3. Street intersections shall be designed to avoid the simultaneous intersection
or more than two (2) streets carrying traffic from more than four (4) directions.

4. Street intersections shall not be closer than one hundred eighty-five (185)
feet from centerline to centerline.

5. Sight distance at intersections. The following paragraphs shall be required as
a provision of the covenants of all secondary plats:

a. No fence, wall, hedge, tree, shrub, planting or other similar item which
obstructs sight lines at elevation between two and one-half (2.5) and nine
(9) feet above the crown of a street shall be permitted to remain on any
corner lot within the triangular area formed by the street right-of-way lines
and a line connecting points twenty-five (25) feet from the intersection of
the street right-of way lines; or in the case of a rounded property corner,
from the intersection of the street right-of-way lines extended.

b. The same sight line limitations shall apply to any lot within ten (10) feet
from the intersection of a street right-of-way line with the edge of a
driveway pavement or alley line. For corner lots, no driveway shall be
located within seventy (70) feet of the intersection of two (2) street
centerlines.

6. At the intersection of any proposed Subdivision Road or Local Road or Street
with a Primary Arterial, Secondary Arterial, or Collector, acceleration and
deceleration lanes, passing blisters or left turn lanes shall be provided on the
Primary Arterial, Secondary Arterial, or Collector.

a. Refer also to the Indiana Department of Transportation Driveway Permit
Manual and Chapter 46 of the Indiana Design Manual for guidance on
auxiliary lane warrants and requirements. The Town, at its discretion, may
require auxiliary lanes in excess of the INDOT guidelines.

D. Easements

1. Where alleys are not provided, easements for utilities shall be provided. Such
easements shall have minimum widths of 15 feet, and where located along lot
lines, one-half the width shall be taken from each lot.

2. Where a subdivision is traversed by a watercourse, drainage ditch, channel,
or stream, adequate areas for storm water or drainage easements shall be
allocated for the purpose of widening, deepening, sloping, improving or
protecting said watercourses in accordance with the requirements of the
Hendricks County Drainage Board and/or the Town of Brownsburg.

3. The subdivider shall be encouraged to design for the placement of utility lines
underground, following the required standards and specifications established
by each utility company. The location of each underground utility system
shall be shown by appropriate easement lines on the proposed plat.

E. Obstruction Free Zones

1. The obstruction free zone is defined as the roadside area next to the
travelway which should be free from hazards and obstructions. Obstacles
within the obstruction free zone limits should be removed, made breakaway,
or shielded with guardrail. The obstruction free zone values given below are
minimums and should be extended where accident experience indicates a
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wider zone would further enhance safety. The following obstruction free

zones apply to roadway projects:

2. Arterial Roads with Shoulders. Where the design speed is 50 mph or greater
and the design ADT is over 1500, the minimum obstruction free zone is 20
feet from the edge of the through traffic lanes or to the right-of-way line,
whichever is less. For roadways where the design speed is less than 50 mph,
and the design ADT is less than 1500, the minimum obstruction free zone
from the edge of through traffic lanes is 10 feet plus the usable shoulder
width provided, or to the right-of-way line, whichever is less.

3. Collector Roads with Shoulders. Where the design speed is 50 mph or
greater and the design ADT is over 1500, the minimum obstruction free zone
from the edge of the through traffic lanes is 10 feet plus the usable shoulder
width provided, or to the right-of-way line, whichever is less. For Roadways
where the design speed is less than 50 mph and design ADT is less than
1500, the minimum obstruction free zone from the edge of through traffic
lanes is 6.5 feet, plus the usable shoulder width provided, or to the right-of-
way line, whichever is less.

4. Local Roads and Streets with Shoulders. The minimum obstruction free zone
from the edge of the through traffic lane is 6.5 feet plus the usable shoulder
width provided, or to the right-of-way line, whichever is less.

5. Curbed Roadways. Where curbs are 6 inches or higher and the posted speed
limit is less than 50 mph, the minimum obstruction free zone from the face of
the curb should be 6.5 feet except for mail boxes, street lighting, and street
signs. However, for traffic signal supports the minimum obstruction free zone
should be 2.5 feet. Where the curbs are less than 6 inches in height or the
posted speed limit is 50 mph or greater regardless of curb height, the
minimum obstruction free zone will be the same as defined in Items 1, 2, or 3
above.

6. Appurtenance-Free Area. Roadways for all functional classifications should
have a 6.5 feet appurtenance-free area from the face of curb or from the
edge of the travel lane if there is no curb. For traffic signal supports, a 2.5 feet
clearance should be provided. The appurtenance free area is defined as a
space in which nothing, including breakaway safety appurtenances, should
protrude above the paved or earth surface. The objective is to provide a clear
area adjacent to the roadway in which nothing will interfere with extended
side-mirrors on trucks, with the opening of vehicular doors, etc.

7. On-Street Parking. The following obstruction-free zone requirements will
apply to facilities with on-street parking.

a. Continuous 24-Hour Parking. No obstruction-free zone is required on
facilities where there is continuous 24-hour parking, except that the
appurtenance-free area should be provided from the face of the curb or
edge of the parking lane if there is no curb.

b. Parking Lane Used as a Travel Lane. The obstruction free zone should
be determined assuming the edge of the parking lane as the right edge of
the farthest right travel lane.

8. Application
a. The designer should eliminate or modify the following hazards, according

to the above treatments, if they are within the obstruction free zone:
1) Tree Removal. Trees that will mature to a diameter of 4 inches or
more should be removed from the obstruction free zone, unless
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shielded by a protective device required for other purposes. Trees on
back slopes may generally remain if they are unlikely to be impacted
by errant vehicles.

2) Obstructions. Obstructions within the obstruction free zone, such as
rough rock cuts, boulders, headwalls, foundations, etc., with
projections that extend more than 4 inches above the ground line
should be removed, relocated, made breakaway or shielded with
guardrail as appropriate. A rough rock cut is one that presents a
potential vehicular snagging problem.

3) Sign and Light Supports. Sign posts and light poles to remain within
the obstruction free zone will be made breakaway. In urban areas
where pedestrian traffic is prevalent, breakaway light supports should
not be used. However, these supports should, as a minimum, be
offset beyond the obstruction free zone value or desirably behind the
sidewalk. In other areas where pedestrian traffic is prevalent, the use
of breakaway supports will be considered on a case-by-case basis by
the Town of Brownsburg.

4) Traffic Signals. Traffic signal supports should be placed to provide the
obstruction-free zone through the area where the ftraffic signal
supports are located. However, the following exceptions will apply:

5) Channelized Islands. Installation of signal supports in channelizing
islands should be avoided, if practical. However, if a signal support
must be located in a channelizing island, a minimum clearance of 30
feet should be provided from all travel lanes (including turn lanes) in
rural areas and in urban areas where the posted speed is greater than
45 mph. In urban areas where the island is bordered by a barrier curb
and the posted speed is 45 mph or less, a minimum clearance of 10
feet should be provided from all travel lanes (including turn lanes).

6) Non-Curbed Facilities (Posted Speeds = 50 mph and ADT > 1500).
Where conflicts exist such that the placement of the signal supports
outside of the obstruction-free zone is impractical (e.g., conflicts with
buried or utility cables), the signal supports should be located at least
10 feet beyond the outside edge of the shoulder.

7) Non-Curbed Facilities (Posted Speeds < 50 mph or ADT < 1500).
Where conflicts exist such that the placement of the signal supports
outside of the obstruction-free zone is impractical (e.g., conflicts with
buried or utility cables), the signal supports should be located at least
6.5 feet beyond the outside edge of the shoulder.

8) Culverts. Culvert ends are considered to be within the obstruction
free zone if the point at which the top of the culvert protrudes from the
slope is within the obstruction free zone. Transverse Slopes on Side
Roads and Private Drives. Steep transverse slopes on side roads and
private entrances should be considered for flattening, if practical.
Desirably these slopes should be 6:1 or flatter, but in no case should
they be steeper than 4:1. Transverse slopes on median crossovers
will be 10:1 or flatter.

9) Curbs. Curbs should generally be removed on rural highways where
posted speeds are greater than 45 mph. The proper placement of
traffic control devices must be considered in reviewing the removal of
corner island curbs where such devices are located. This item is not
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intended to cover divisional (channelizing) islands separating two-way
traffic or curbs at the edge of shoulder for drainage. In the latter two
cases, sloping curbs should be used on highways with posted speeds
greater than 45 mph. Curbs higher than 4 inches should not be used
in conjunction with guardrail. The face of curbs, used in conjunction
with guardrail, should desirably be behind the face of the rail. If this
cannot be achieved, the face of the curb may be located flush with the
face of the rail.

10) Utility Poles. Utility poles within the obstruction free zone which are

not owned by the Town of Brownsburg or INDOT often constitute a
significant hazard and should be removed or relocated. Utility
companies should be requested to relocate utility poles that are
located in high vulnerability areas such as channelizing islands, or
where the accident history indicates there has been a utility pole
accident problem. The Town of Brownsburg, based on their judgment,
will determine where such work is warranted.

11) Non-Traversable Hazards. Fill slopes steeper than 2:1 with a height

PART 2 - PRODUCTS

Not Used.

PART 3 - EXECUTION

Not Used.

PART 4 - FIGURES

greater than 2 feet within the obstruction free zone should be flattened
to the extent practical. If any part of a drainage ditch appears within
the obstruction-free zone, it should be relocated.

4.01 Associated Standard Details
Detail No. Description
TR-01 Concrete Chair Back Curb & Gutter
TR-02 Concrete Roll Curb & Gutter
TR-16 Minimum Entrance Requirements
TR-17 Roadway Improvements at New Development Entrances
TR-18 Commercial & Industrial Cul-de-Sac Turnarounds
TR-19 Residential Cul-de-Sac Turnarounds Street Class 1
TR-20 Temporary Cul-de-Sac Street Class 1
TR-36 Curb Radius Detall
RS-01 Typical Cross Sections — Primary Arterials A1 and A2
RS-02 Typical Cross Sections — Primary Arterials B1 and B2
RS-03 Typical Cross Sections — Primary Arterials C1 and C2
RS-04 Typical Cross Sections — Secondary Arterials 1 and 2
RS-05 Typical Cross Sections — Collectors 1 and 2
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RS-06
RS-07

RS-08

RS-09
RS-10

TOWN OF BROWNSBURG

Typical Cross Sections — Neighbor Collectors 1 and 2

Typical Cross Sections — Local 1 (No Parking), Local 2 (Parking
Both Sides) and Local 3 (Parking One Side)

Typical Trail Cross Section

Typical Cross Section — Local Street with Roadside Ditch

Typical Cross Sections — Local Alternatives

END OF SECTION 02501
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SECTION 02502 — STANDARDS OF ROADWAY CONSTRUCTION

PART 1 - GENERAL

1.01

Road construction shall conform to the following requirements and standards:

A. Streets, General

1.

Streets and alleys shall be graded, surfaced, and improved to the dimensions
required by the cross-sections and the work shall be performed in the manner
prescribed in Section 02500 — Paving and Surfacing and the Indiana
Department of Transportation (INDOT) Standard Specifications.

Prior to placing the street and alley surfaces, adequate subsurface drainage
(underdrains) for the street shall be provided by the subdivider. Underdrain
pipe shall conform to Section 02710 — Underdrain Systems and the INDOT
Standard Specifications.

Concrete and bituminous asphalt paving mixes shall comply with
specifications contained in Section 02500 — Paving and Surfacing.

Before any bond covering a street installation is released, the Town of
Brownsburg or duly authorized representative may request that core borings
of the street be provided, at the subdivider's expense, for thickness and/or
compaction determination.

Prior to the acceptance of asphalt streets, the subdivider shall employ and
pay for the services of an independent testing laboratory to take cores at
selected locations and perform Marshall stability, flow and density test, and
percent of compaction determination on completed asphalt work if so directed
by the Town of Brownsburg or duly authorized representative.

Prior to acceptance of concrete streets, subdividers must provide satisfactory
test results from an independent testing laboratory to the Town of
Brownsburg or duly authorized representative.

A developer may request permission from the Town of Brownsburg to delay
the installation of the surface layer of asphalt until the binder layer of asphalt
has had sufficient time to prove its durability under the stress of heavy
construction traffic, but not to exceed one (1) year. The developer shall be
required to submit a separate performance bond to cover the cost of the
installation of the surface layer of asphalt and concrete curbs.

All traffic control devices shall comply with guidelines and requirements of the
current edition of the Indiana Manual on Uniform Traffic Control Devices.

B. Subgrade for Street Pavements

1.

Preparation

a. After all earth work is substantially complete and all drains installed, the
subgrade shall be brought to the lines and grades shown on the plans.

b. Unless otherwise provided, the upper six (6) inches of all subgrade shall
be uniformly compacted to at least 95 percent standard density as
determined by the provisions of AASHTO, T99, "Compaction and Density
of Soils". During subgrade preparation and after its completion, adequate
drainage shall be provided at all times to prevent water from standing on
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the subgrade. Subgrades shall be so constructed that it will have uniform
density throughout. Proofrolling shall be performed with a triaxle loaded
with @ minimum of 20 tons of stone (with load ticket verification).
Proofrolling shall be from curb to curb. Correct any and all roller marks,
irregularities, and failures.

c. For areas not accessible to the roller, the required compaction shall be
obtained by using mechanical tampers.

d. All soft yielding or otherwise unsuitable material which will not compact
properly shall be removed. All rock encountered shall either be removed
or broken off to conform with required cross sections. Any holes or
depressions resulting from the removal of such unsuitable material shall
be filled with approved material and compacted to conform with the
surrounding subgrade surface. No placement of pavement shall be
permitted on uninspected or unapproved subgrade and, at no time, when
the subgrade is frozen or muddy. No hauling shall be done nor
equipment moved over the subgrade when its condition is such that
undue distortion results. If these conditions are present, the subgrade
shall be protected with adequate plank runways, mats, or other
satisfactory means if hauling is to be done thereon.

e. The subgrade shall be prepared sufficiently in advance to facilitate proper
inspection of final elevations and compactions by the Town of
Brownsburg or duly authorized representative.

f. All utility and drainage excavations under pavement shall be backfilled
with compacted granular backfill and/or flowable fill, as specified in
Section 02220 — Trenching, Backfiling and Compaction for Utilities.
These locations shall be illustrated on construction drawings submitted to
the Town of Brownsburg.

2. Rigid Pavement Construction - When concrete is placed, the subgrade shall
be properly dampened. Concrete pavement shall be constructed in
accordance with Section 02500 — Paving and Surfacing, and INDOT
Standard Specifications.

C. Pavement Section - Typical pavement sections for trails shall conform to the
cross section shown in the Standard Details. The use of alternative cross
sections shall be approved by the Town of Brownsburg.

D. Curbs and Gutters

1. Developers shall provide curbs and gutters on each side of the street in
proposed development.

2. Curbs and gutters shall comply with standard details shown in the Standard
Details. As an alternate, curb sections which comply with INDOT standard
details will be permitted upon approval the Town of the Brownsburg.

3. All curb and gutter sections placed on Primary Arterials, Secondary Arterials,
or Collectors shall be of the barrier type. Roll-type curb and gutter sections
will be permitted for Local Roads and Streets.

4. Curbs and gutters shall be constructed according to Section 02500 — Paving
and Surfacing:

a. Inlet grates shall be heavy duty type recommended for bicycle traffic and
ADA compliant.
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5.

Curb radii and a minimum of fifteen feet from the curb radius tangent points
shall be painted yellow with INDOT approved paint and reflectorized with
INDOT approved glass beads. Greater than fifteen feet along the tangent
may require painting if sight distance calculations dictate, and/or if a fire
hydrant is located along the curb to be painted.

E. Sidewalks and Multi-Use Trails

1.

Pedestrian facilities shall be constructed in accordance with the Proposed
Accessibility Guidelines for Pedestrian Facilities in the Public Right-of-Way
(PROWAGQG).

Sidewalks shall be at least 5 feet wide at all locations. Sidewalks shall be
concrete in accordance with Section 02500 - Paving and Surfacing.
Expansion joints shall be located every 50 feet and control joints every 5 feet.
Curb ramps shall comply with the most current INDOT and ADA
requirements. Refer to INDOT Standard Drawings E 604-SWCR for curb
ramp types and configurations.

Multi-Use Trails shall be constructed to a minimum width of 12 feet with a
maximum grade of 5%. The trails shall be constructed of concrete or asphalt.
Concrete ftrails shall be at least four (4) inches thick.

All Multi-Use Trails shall be placed on properly prepared and compacted
subgrades. Materials shall be furnished and installed in accordance with
Section 02500 — Paving and Surfacing, and INDOT Standard Specifications.
When sidewalks or pathways cross major street intersections within or
adjacent to a subdivision, necessary traffic control devices such as painted
crosswalks and signs shall be installed at the subdivider's expense at the
discretion of the Town of Brownsburg. Refer to “Crosswalk Markings” below.
When bike ways are located on streets, they should be constructed to the
same standards as the roadway on which they are located.

If not located within public rights-of-way, easements shall be provided for
sidewalks and trails.

F. Guardrail — An engineer registered in the State of Indiana shall determine if a
crash tested system is required and designed appropriately for proposed
locations. The Town of Brownsburg will determine if guardrail materials are to be
steel or wood.

1.
2.

Steel guardrail shall conform to INDOT standards and specifications.

Wood guardrail that is required to be a crash tested system shall be Federal
Highway approved Steel-Backed Timber Guardrail, as manufactured by
American Timber and Steel, Norwalk, Ohio, or other Federal Highway
approved, crash tested system determined to be an approved equal by the
Town of Brownsburg.

Wood guardrail that is not required to be a crash tested system may be
Square American Timber Rail, as manufactured by American Timber and
Steel, Norwalk, Ohio, or other system determined to be an approved equal by
the Town of Brownsburg.
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G. Crosswalk Markings - Crosswalk markings or crosswalk lines shall be in
accordance with the INDOT design manual and the IMUTCD.

1. The “continental” or “piano keys” crosswalk style shall be used on arterial and
collector streets or within a school zone.

a. Markings shall be solid white, reflectorized, thermoplastic lines of not less
than 24 inches in width.

2. The “parallel” crosswalk lines shall be used on all other streets.

a. Markings shall be solid white, reflectorized, thermoplastic, lines of not less
than 6 inches in width. They are to be used to mark both edges of the
crosswalk.

3. The width of the crosswalk is determined by the width of the sidewalks to be
connected. However, they should not be spaced less than 6 feet apart.
4. The crosswalk must encompass all curb ramps.

H. Easements - Whenever possible, easements for poles or underground conduits
for electrical power, or telephone lines shall be provided along rear lot lines.

I.  Plans - Construction plans for improvements to be installed shall be furnished in
accordance with the specifications of the Town of Brownsburg and/or, when
appropriate, to the Hendricks County Highway Department. Such plans must
receive all appropriate approvals before improvements are installed. Upon
completion of street and alley improvements, as-built plans shall be filed with the
Town of Brownsburg and when appropriate, to the proper governing body of
Hendricks County. All construction plans shall include the following:

1. Horizontal geometry of each proposed street, with centerline and curb radii
shown.

2. The profile of each proposed street, with grades indicated, and lengths of
vertical curves.

3. The cross-section of each proposed street, showing the width of pavement,
the location and width of sidewalks, and the location and size of utility mains.

J. Inspection - Prior to starting any construction, arrangements shall be made for
inspection of work to ensure compliance with plans and specifications approved
by the Town of Brownsburg or, when appropriate, the Hendricks County
Highway Department.

K. All construction must be approved by the Town of Brownsburg and notice of
construction must be given to the Town of Brownsburg or duly authorized
representative, 48 hours (not including holidays or weekends) prior to beginning
work.

L. Allowable Modifications - Where unusual or exceptional factors or conditions
exist, the Town of Brownsburg may allow minor modifications of any provision of
this Section. When such modifications are allowed, a detailed written statement
of the reasons for such modifications shall be attached to all copies of
construction plans.
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PART 2 - PRODUCTS

Not Used.

PART 3 - EXECUTION

Not Used.

PART 4 - FIGURES

4.01 Associated Standard Details

Detail No. Description

TR-01 Concrete Chair Back Curb & Gutter

TR-02 Concrete Roll Curb & Gutter

TR-03 Driveway Curb Cut

TR-04 Curb Inlet Detail

TR-05 Concrete Center Curb

TR-06 Concrete Sidewalk Detail

TR-07 Sidewalk ADA Ramp Detail

TR-08 Detectable Warning Surface Detail

TR-09 Concrete Driveway

TR-10 Commercial & Industrial Street Pavement & Underdrain Pipe

Detail

TR-11 Residential Street Pavement & Underdrain Pipe Detall

TR-12 Storm Sewer Lateral Connection at Road Underdrain

TR-13 Connection to Existing Streets

TR-14 Widening Detail

TR-15 HMA Pavement Trench Repair Detail

TR-26 Curb Painting Requirements

TR-31 Channelized Left Turn Lane

TR-32 Roadway Improvements at New Development Entrances with
Channelized Left Turn Lanes

TR-33 New Concrete to Existing Asphalt

TR-34 New Concrete to Existing Concrete

TR-35 Concrete Pavement to Trench Repair Detail

RS-01 Typical Cross Sections — Primary Arterials A1 and A2

RS-02 Typical Cross Sections — Primary Arterials B1 and B2

RS-03 Typical Cross Sections — Primary Arterials C1 and C2

RS-04 Typical Cross Sections — Secondary Arterials 1 and 2

RS-05 Typical Cross Sections — Collectors 1 and 2

RS-06 Typical Cross Sections — Neighbor Collectors 1 and 2

RS-07 Typical Cross Sections — Local 1 (No Parking), Local 2 (Parking

Both Sides) and Local 3 (Parking One Side)

RS-08 Typical Trail Cross Section

RS-09 Typical Cross Section — Local Street with Roadside Ditch

RS-10 Typical Cross Sections — Local Alternatives
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SECTION 02504 — ADJACENT ROADWAY IMPROVEMENTS

PART 1 - GENERAL

1.01 Roadways adjacent to proposed developments shall conform to the following
requirements and standards:

A. Adjacent Roadway Improvements

1. Developers shall be responsible for improvements to the existing roadway(s)
that front their property. These improvements shall include, but are not
limited to, the following items:

a.

Construction of acceleration lanes, deceleration lanes, passing blisters,
and turn lanes for each entrance or street intersection as indicated in the
Standard Details.

In order to construct adequate acceleration lanes, deceleration lanes,
passing blisters, and turn lanes, right-of-way shall be obtained which has
a width consistent with the most current accepted Thoroughfare Plan.

The existing roadway along the development frontage shall be widened to
match the width requirements based on the functional classification of the
roadway as defined by the Thoroughfare Plan. Once widened, the entire
roadway fronting the development shall be milled and resurfaced for
consistency.

2. Additional improvements may be required depending on field conditions and
as determined by the Town of Brownsburg.

PART 2 - PRODUCTS

Not Used.

PART 3 - EXECUTION

Not Used.

PART 4 - FIGURES

4.01 Associated Standard Details
Detail No. Description
TR-01 Concrete Chair Back Curb & Gutter

TR-02 Concrete Roll Curb & Gutter
TR-03 Driveway Curb Cut
TR-04 Curb Inlet Detail
TR-05 Concrete Center Curb
TR-09 Concrete Driveway
TR-13 Connection to Existing Streets
TR-14 Widening Detail
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TR-16

Minimum Entrance Requirements

TR-17 Roadway Improvements at New Development Entrances
TR-31 Channelized Left Turn Lane
TR-32 Roadway Improvements at New Development Entrances with
Channelized Left Turn Lanes
TR-33 New Concrete to Existing Asphalt
TR-34 New Concrete to Existing Concrete
TR-35 Concrete Pavement to Trench Repair Detail
RS-01 Typical Cross Sections — Primary Arterials A1 and A2
RS-02 Typical Cross Sections — Primary Arterials B1 and B2
RS-03 Typical Cross Sections — Primary Arterials C1 and C2
RS-04 Typical Cross Sections — Secondary Arterials 1 and 2
RS-05 Typical Cross Sections — Collectors 1 and 2
RS-06 Typical Cross Sections — Neighbor Collectors 1 and 2
RS-07 Typical Cross Sections — Local 1 (No Parking), Local 2 (Parking
Both Sides) and Local 3 (Parking One Side)
RS-08 Typical Trail Cross Section
RS-09 Typical Cross Section — Local Street with Roadside Ditch
RS-10 Typical Cross Sections — Local Alternatives
END OF SECTION 02504
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SECTION 02505 — END OF ROADWAY

PART 1 - GENERAL

1.01 Roadways terminated for future extension and development shall conform to the
following requirements and standards:

A. Temporary Cul-de-Sac

1. Developers shall be responsible for constructing a temporary cul-de-sac on
all streets with temporary termination. Temporary cul-de-sac shall conform to
the Standard Details.

2. Temporary cul-de-sacs must provide appropriate drainage to prevent
ponding. Street underdrains shall be extended the full length of temporary
cul-de-sac.

B. Stubbed Streets

1. Streets stubbed out within 100 feet of an intersection shall be provided with a
Standard Barricade in lieu of a temporary cul-de-sac. Standard barricades
shall conform to the Standard Details.

2. With approval of the Town of Brownsburg, developer may provide End of
Roadway Signage in lieu of a standard barricade. End of roadway signage
shall conform to the Standard Details.

PART 2 - PRODUCTS

Not Used.

PART 3 - EXECUTION

Not Used.

PART 4 - FIGURES

4.01 Associated Standard Details
Detail No. Description
TR-20 Temporary Cul-de-Sac Street Class 1
TR-21 End of Roadway Detail
TR-22 Standard Barricade

END OF SECTION 02505
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SECTION 02506 — SIGNAGE

PART 1 - GENERAL

1.01 Uniform traffic signage is required throughout the Town of Brownsburg. All traffic
signage in the Town shall conform to current Manual of Uniform Traffic Control
Devices (MUTCD), Indiana Supplements, INDOTSS 802, and the following
requirements and standards:

A. Approval

1. Submit sign proof and plan for street poles to Street Department for
approval.

2. Contractor to stake sign locations for the Street Department to review and
approve prior to installation by the Contractor.

B. Public Streets

1. All street name signs for public streets maintained by the Town of
Brownsburg shall have a “Brownsburg Purple” (3M color code #266) face
with white font, white border and a white “Brownsburg Bulldog” logo. A
protective coating must be applied to prevent fading.

2. All traffic signs shall be installed on black powder coated 2 V4 type1 square
posts (refer to specifications for “Square Steel Posts” below) with breakaway
hardware. The post insert in the ground is to remain galvanized.

C. Private Streets

1. All street name signs for private streets and streets not maintained by the
Town of Brownsburg shall have a Blue face with white font.

2. All traffic signs shall be installed on black powder coated 2 V4 type1 square
posts (refer to specifications for “Square Steel Posts” below) with breakaway
hardware. The post insert in the ground is to remain galvanized.

D. Federally Funded Routes

1. All street name signs along the following federally funded routes shall be
INDOT standard green background with white lettering and white border.
a. 56th Street
b. Green Street (SR 267)
c. Main Street (US 136)
d. Northfield Drive

E. LED llluminated Signs

1. All street name signs along the following routes shall be LED illuminated.
a. Ronald Reagan Pkwy

F. Roundabouts

TOWN OF BROWNSBURG, INDIANA SIGNAGE
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1. Developers and designers shall be responsible for providing signage at
roundabouts that conforms to the Standard Detail TR-23.

No Parking Signs shall be Type R8-3 of the MUTCD. The sign shape is square
with the no parking symbol (black “P” with a red strike-through)

Speed limit Signs

1. Speed limit signs shall be 24” horizontal by 30” vertical with high-intensity
finish. Minimum and maximum speeds shall be in accordance with Indiana
Law. The minimum speed in residential neighborhoods shall be 25 miles
per hour.

Enhanced Conspicuity for Standard Signs

1. Upon request by the Town, when safety or speed is a concern, enhance the
conspicuity of a sign by adding light emitting diode (LED) units within the
border of a standard regulatory, warning or guide sign.

2. MUTCD standards (section 2A.07) must be followed.

PART 2 - PRODUCTS

2.01 Salvaged Sheet Signs and Posts

A. The Town of Brownsburg will salvage all existing sheet signs and posts that are
being removed.

B. All sheet signs and posts removed from the field shall be collected at 1 or more
staging areas within the project limits for the Town of Brownsburg to retrieve and
transport offsite.

C. The Contractor shall contact the Street Department Superintendent of the Town
of Brownsburg at 317-852-1113 for notification of pickup one day prior to sign
removal.

2.02 Street Sign Cantilever Brackets

A. Street name signs shall be mounted on a black powder coated cantilever sign
frame. A minimum 24” cantilever black powder coated bracket shall be used with
a bracket extender piece for longer signs.

B. The preferred cantilever bracket is manufactured by the Streetscape Company,
LLC in Indianapolis, Indiana.

2.03 Square Steel Posts

A. In accordance with INDOT specification 910.14, all posts shall be the specified
material with galvanized finish.

B. Power coating shall only be applied to the outside of the steel post.
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C. In addition, during the galvanizing process, quenching shall not be performed.
The outer surfaces of the post shall be cleaned and prepared in accordance with
ASTM D 6386 then powder coated to a black-colored finish.
2.04 Reflective sign sheeting material shall be ASTM Type IV, high intensity prismatic
grade in accordance with INDOT specification 919.01.
2.05 Sign Identification Marking
A. In accordance with INDOT specification 802.01, all signs shall be marked for

identification.

B. Superseding Standard Drawing E 802-SNGS-11, the identification shall include

the following information in lettering 1/8” to 1/4” in height:

TOWN OF BROWNSBURG

PUBLIC NOTICE

VANDALISM, THEFT, OR POSSESSION OF THIS HIGHWAY SIGN IS
PUNISHABLE BY LAW AND VIOLATORS WILL BE PROSECUTED.

Calendar months and year (one or more dates may be shown)

C. Copy shall be black on reflectorized white background.

D. The month and year of installation shall be punched by a 1/4” minimum diameter
hole.

2.06 LED llluminated Sign

A. Furnish sign in accordance with INDOT specifications 802.02 and 807.02.

B. The signs shall be “LED Slimline” as manufactured by Traffic Signs, Inc. (1499 E.
Michigan Ave., Battle Creek, Ml 49014 (269) 964-7511), “Temple Edge-Lit
RAZOR” as manufactured by Temple Inc. (305 Bank Street, Decatur, AL 35601
(256) 353-3820), or “Clean Profile Illuminated Street Name Signs” as
manufactured by Southern Manufacturing (2000 E. Lake Mary Blvd, Sanford, FL
32773 (407) 894-8851).

C. LED llluminated Street Name Signs shall have white letters on a green
background.

D. Sign housing: The sign housing shall be weatherproof, aluminum, and have a
black powder coat finish.

E. Fasteners: The fasteners shall be stainless steel.

F. LEDs: The LED’s shall be white and rated for ambient temperature range of
minus 40 to plus 150 degrees Fahrenheit or better. The color temperature of all
LEDs shall be 6000K plus or minus 500K.

G. Wiring: The wiring shall be outdoor rated and UV stabilized.
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H. Voltage Range: The voltage range shall be 96 to 264 Vac rms on a 50/60 cycle
AC line.

I.  Photocell: A photocell shall be required in order to control turning the signs on at
night.

J. LED light engines shall be covered by a 48-month warranty for workmanship or
material defects from the date of project acceptance. LED power supplies and
transformers shall have a minimum warranty of 5-years from the date of project
acceptance.

K. All LED llluminated Street Name Signs shall be installed in accordance with

manufacturer's recommendations and current INDOT standards. Dimensions for
the LED llluminated Street Name Signs shall be shown on the drawings.

PART 3 - EXECUTION

Not Used.

PART 4 - FIGURES

4.01 Associated Standard Details
Detail No. Description
TR-23 Standard Single Lane Roundabout Signage Detall
TR-28 Street Sign
TR-29 LED llluminated Street Sign
TR-30 Type 1 Square Post

END OF SECTION 02506
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SECTION 02660 - WATER MAINS

PART 1 - GENERAL
1.01 Summary

A. Section Includes:

Furnishing and installing all water mains, fittings, valves,

hydrants, casings and appurtenances as required for completing the work as
shown on the Drawings and as specified herein.

B. Related Sections

arwdOE

1.02 References

Section 02220 - Trenching, Backfilling and Compaction for Utilities
Section 02224 - Trenchless Excavation — Horizontal Borings
Section 02226 - Trenchless Excavation — Directional Drilling
Section 02661 - Water Services

Section 02675 - Disinfection

A. American Society of Mechanical Engineers (ASME), latest editions

1. ASME B16 - Standards of Pipes and Fittings
2. ASME B18 - Hex Cap Screw, Hex Bolt, Machine Bolt fasteners
3. ASME B31 - Standards of Pressure Piping

B. American Society for Testing and Materials (ASTM), latest editions

1. ASTM A194 - Carbon and Alloy Steel Nuts for Bolts for High Pressure or High
Temperature Service, or Both

ASTM D1330 -
ASTM D1784 -
Chlorinated

arwn

6. ASTM D2241 -

ASTM D3139 -
ASTM D3261 -

© N

9. ASTM D3350 -
HDPE

10. ASTM F477 -

11. ASTM F3190 -
Operator

TOWN OF BROWNSBURG
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ASTM A307 - Carbon Steel Bolts and Studs, 60,000 psi Tensile Strength
ASTM C90 — Loadbearing Concrete Masonry Units

Rubber Sheet Gaskets
Rigid Poly(Vinyl Chloride) (PVC) Compounds and

Poly(Vinyl Chloride) (CPVC) Compounds

Poly(Vinyl Chloride) (PVC) Pressure-Rated Pipe (SDR
Series)

Plastic Pressure Pipes Using Flexible Elastomeric Seals
Butt Heat Fusion Polyethylene (PE) Plastic Fittings for
Polyethylene (PE) Plastic Pipe and Tubing (for HDPE Pipe
Only)

Polyethylene Plastics Pipe and Fittings Materials (for

Pipe Only)

Elastomeric Seals (Gaskets) for Joining Plastic Pipe (for
C900, C905, and IPS PVC Pipe)

Standard Practice for Heat Fusion Equipment (HFE)

WATER MAINS
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Pipe

Qualification on Polyethylene (PE) and Polyamide (PA)
and Fittings

C. American Water Works Association (AWWA) Standards, latest editions

1.
2.
3

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

20.

AWWA C104 - Cement Mortar Lining for Ductile Iron Pipe and Fittings
AWWA C110 - Ductile Iron and Gray Pipe Fittings
AWWA C111 - Rubber Gasket Joints for Ductile Iron Pressure Pipe and

Fittings

AWWA C151 - Ductile Iron Pipe, Centrifugally Cast
AWWA C153 - Ductile Iron Compact Fittings for Water Service (3-inch

through 64-inch)

AWWA C207 - Steel Pipe Flanges for Waterworks Service (4-inch through

144-inch)
AWWA C213 -
Exterior of

AWWA C223 —
AWWA C500 -

AWWA C502 -
AWWA C504 -
AWWA C5009 -
AWWA C515 -

AWWA C600 -
Appurtenances
AWWA C605 -
Fittings

Fusion-Bonded Epoxy Coatings for the Interior and

Steel Water Pipelines (for Insertion Valves Only)
Fabricated Steel and Stainless Steel Tapping Sleeves
Metal-Seated Gate Valves for Water Supply Service (for
Tapping or Insertion Valves Only)

Dry Barrel Hydrants

Rubber-Seated Butterfly Valves

Resilient-Seated Gate Valves for Water Supply Service
Reduced-Wall, Resilient-Seated Gate Valves for Water
Supply Service

Installation of Ductile-lron Water Mains and their

Underground Installation of PVC Pressure Pipe and

for Water

AWWA C651 - Disinfecting Water Mains

AWWA C900 -
for

AWWA C901 -

AWWA C905 -
48-inch)

AWWA C906 -
through

PVC Pipe and Fabricated Fittings (4-inch through 12-inch)

Water Transmission and Distribution

Polyethylene (PE) Pressure Pipe and Tubing (1/2-inch
through 3-inch) for Water Service

PVC Pipe and Fabricated Fittings (14-inch through

for Water Transmission and Distribution
Polyethylene (PE) Pressure Pipe and Fittings, (4-inch

63-inch), for Water Distribution and Transmission

D. Indiana Department of Environmental Management (IDEM) Regulations in 327 of
the Indiana Administrative Code (IAC), latest edition

E. Indiana Plumbing Code, latest edition

TOWN OF BROWNSBURG
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1.03 Submittals

A. Submittals and testing results must be provided to the Town of Brownsburg
electronically.

B. Product Data

Pipe

Valves

Casing Pipe

Fittings

Air relief valves

Joint restraints

Hydrants

Concrete

Other related items and appurtenances

CoNor®WNE

C. Test Results

1. Hydrostatic test
2. Continuity test
3. Fusion joint log (for HDPE Pipe Only)

1.04 Quality Assurance (**FOR HDPE**)
A. Fusion Operators Qualifications

1. The fusion operator shall be qualified as a Heat Fusion Operator in
accordance with ASTM F3190 and be capable of meeting all parameters of
the job.

2. The fusion operator shall be thoroughly familiar with and trained on the
selected fusion equipment being used. Such training shall include at least the
following:

a. Safety, basic maintenance, and troubleshooting

b. Equipment features and components and how they operate

c. Hydraulic operation (if applicable)

d. Determining required fusion pressure and how to set on machine
e. Heater operation and temperature requirements and adjustment
f. Data logging device

3. Qualification records certifying that fusion operators employed to complete
fusion bonding are qualified shall be submitted prior to commencement of
fusion bonding Work.

1.05 Delivery, Storage, and Handling

A. Acceptance at Site

1. Deliver, store and handle all materials in accordance with manufacturer's
recommendations.

TOWN OF BROWNSBURG WATER MAINS
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2.

4.

Load and unload all pipe, fittings, valves, hydrants, and appurtenances by
hoists. Do not drop materials. Do not skid or roll materials on or against
each other. Use padded slings, hooks and pipe tongs to handle materials in
a manner to prevent damage.

Pipe possessing defects including, but not limited to, the following will be
rejected for installation:

a. Variations from straight centerline

b. Elliptical shape in round pipe

c. Lack of rigidity

d. lllegible markings as required herein

e. Bruised, broken, or otherwise damaged metallic or bituminous coating or
liner, as applicable

Deep or excessive gouges, dents, bends, or scratches on the pipe wall
Fractures, punctures, or cracks passing through the pipe wall

Damaged or cracked ends where such damage would prevent making a
satisfactory joint

All materials deemed damaged by the Town will not be accepted.

s@a =

B. Storage and Protection

1.

Store materials in an area safe from damage and deterioration. Keep the
interior of pipe, fittings, valves, hydrants and appurtenances free from dirt and
foreign matter. Cover ends of pipes during storage. Clean and disinfect the
interior pipe walls of pipe segments that are dirty. Drain and store valves and
hydrants in a manner to prevent damage from freezing. Store gaskets in a
cool location out of direct sunlight and free from contact with petroleum
products.

Do not stack any pipe higher than recommended by manufacturer. Do not
stack fittings, valves, and hydrants.

Store polyethylene materials out of direct sunlight. Do not expose
polyethylene materials to direct sunlight for long periods before installation.

1.06 Warranty

A. Locate and repair leaks on any and all water mains installed that occur within the
warranty period at no cost to the Town.

PART 2 - PRODUCTS

2.01 General

A. All pipes, fittings, valves, hydrants, and appurtenances shall be new and unused.

2.02 Manufacturers

A. Approved material manufacturers are listed below.

B. Ductile iron pipe shall be used for all projects. DR 18 C900 PVC or HDPE pipe
may be substituted upon the Town’s approval.
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2.03 Ductile Iron (DI) Water Main and Polyvinyl chloride (PVC) Water Main Pipe and

Fittings

A. Ductile Iron Pipe and Fittings

1.

Provide ductile iron pipe centrifugally cast in metal or sandlined molds and
conforming to AWWA C151. Pipe shall be designed for a minimum of
350 PSI rated water working pressure in accordance with Table 1 for 12-inch
diameter and smaller pipe and a minimum of 250 PSI rated working pressure
for 18-inch diameter and larger pipe.

Provide mechanical joint DI fittings conforming to AWWA C153 and
AWWA C110.

Furnish DI pipe and fittings which have a standard thickness cement mortar
lining as specified in AWWA C104 and a bituminous seal outside coating as
specified in AWWA C151.

Furnish gaskets for mechanical joint fittings and DI pipe push-on joints which
conform to AWWA C111.

Provide Tyton Joint pipe as manufactured by U.S. Pipe, Fastite Joint pipe as
manufactured by American Ductile Iron Pipe, or approved equal.

B. Polyvinyl Chloride (PVC) Pipe (Iron Pipe Size O.D.)

=

Obtain prior approval from the Town before using PVC pipe.

Provide PVC pipe conforming to ASTM D2241. Supply PVC Pipe Class as
shown on the Drawings.

Pipe materials: conform to ASTM D1784, cell class 12454.

Pipe joint and gasket: conforming to ASTM D3139 for joints; single gasket
bell and spigot type, the bells being formed integrally with the pipe; bell
consisting of a factory-installed solid cross section elastomeric gasket which
meets the requirements of ASTM F477.

Manufacturers

a. JM Eagle

b. North American Pipe Corporation

c. National Pipe and Plastics, Inc.

d. Or approved equal

C. Polyvinyl Chloride (PVC) Pipe C900 or C905 (Ductile Iron O.D.)

Obtain prior approval from the Town before using PVC C900 pipe.
Provide PVC pipe conforming to AWWA C900 or C905 as applicable having
Dimension Ratio of DR 18.

Pipe materials: conform to ASTM D1784, Class 12454-A or Class 12454-B
virgin compounds with hydrostatic design basis of 4,000 psi.

Pipe joint and gasket: conforming to ASTM D3139 for joints; single gasket
bell and spigot type, the bells formed integrally with the pipe; bell consisting
of a factory-installed solid cross section elastomeric gasket which meets the
requirements of ASTM F477.

Manufacturers:

a. JM Eagle

b. North American Pipe Corporation
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c. National Pipe and Plastics, Inc.
d. Or approved equal

D. Joints and Joint Restraint

1. Supply the pipe with push-on type joints conforming to AWWA C111 unless
otherwise noted.

2. Provide Series 1100 Megalug fitting restraints by EBAA Iron, Series 1700
Megalug Restraint Harness by EBAA Iron for pipe joints, or 620 Sur-Grip Bell
Joint Restrainer by JCM.

3. Use restrained joints in addition to thrust blocking at all fittings.

4. Provide restrained joints for all pipe installed in steel casing, provide one of
the following:

a. TR Flex pipe by U.S. Pipe
b. Flex-Ring Joint System by American Ductile Iron Pipe
c. Tyton Joint Pipe by U.S. Pipe
d. Fastite Joint Pipe by American Ductile Iron Pipe
e. Certalok Telomine Restratined Joint Pipe as manufactured by Certainteed
f. Approved Equal
5. Restrain pipe joints as specified in Part 3 of this section.

E. Pipe Markings

1. Each length of pipe shall be clearly marked with the following information at a
minimum, in conformance with AWWA C151:
a. Manufacturer's name or trademark
b. Pipe class
c. Year of manufacture

F. Nuts and Bolts

1. Furnish high-strength, heat treated cast iron nuts and bolts which conform to
AWWA C111. Nuts shall be hexagon and bolts shall be tee head.
2. Nuts and bolts for tapping sleeves shall be stainless steel.

2.04 High Density Polyethylene (HDPE) Pipe and Fittings
A. HDPE Pipe

1. Obtain prior approval from the Town before using HDPE pipe.

2. Pipe material: conforming to AWWA C901 and C906, manufactured from high
density, extra high molecular weight polyethylene and conforming to PE
Standard Code PE 4710. Pipe shall have a minimum cell classification of
445574C per the requirements of ASTM D3350.

3. Designed and manufactured in ductile iron pipe size and to the pressure
class shown on the Drawings. The pipe Dimension Ration (DR) shall be used
to determine the pressure rating classification. Supply pipe designed to
withstand crushing, buckling and deformation resulting in ovality at a depth of
bury as indicated on the Drawings.
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4. Deflection: Do not deflect pipe on a radius of less than 50 times the pipe
diameter or less than the manufacturer's instruction. If an HDPE fitting,
flange, or mechanical joint is present within the length of pipe to be deflected,
do not deflect on a radius of less than 100 times the pipe diameter.

5. Pipe markings: blue shell or blue permanent striping and AWWA specification
stamp embedment or permanent blue-line print clearly and continuously
marked longitudinally along the outside pipe wall.

B. HDPE Fittings

1. Fittings material: manufactured from high density, extra high molecular weight
polyethylene which conforms to PE Standard Code PE 4710. Fittings shall
have a minimum cell classification of 445574C per the requirements of ASTM
D3350.

2. Provide fabricated polyethylene fittings designed and manufactured for one
pressure class rating higher than the pressure class rating of the pipe
specified in this section.

3. Manufactured per the requirements of ASTM D3261; injection molded or
fabricated using a combination of extrusion and machining. Fabricate HDPE
fittings from HDPE pipe specified in this section. Supply HDPE fittings
manufactured or fabricated in facilities designed for that purpose; field
fabricated HDPE fittings are not allowed.

4. Fitting markings: blue shell or permanent blue string and the AWWA
specification stamp embedment or permanent blue-line print clearly and
continuously marked longitudinally along the outside pipe wall.

C. Flange Backup Rings and Gaskets

1. Provide flange backup rings conforming to AWWA C207; Class D with bolting
dimensions conforming to ASTM B16.5.

2. Flange backup ring coating: fusion-bonded epoxy applied to all exterior and
interior exposed surfaces with a minimum dry film thickness of 4 mil.

3. Flange gaskets: synthetic red rubber (SBR) hardness (Shore A) 80 +/- 5, ring
or full face, 1/8-inch thick and conform to ASTM D1330 grades | and II.
Asbestos gaskets are not allowed.

4. Bolts and Nuts
a. Flange to flange connection bolts: carbon steel, ASTM A307 grade B for

Class D flanges.

b. Nuts: conforming to ASTM A194 grade 2H.

c. Furnish bolts and nuts having regular unfinished hexagonal dimensions in
accordance with ASTM B18.2.1 for wrench head bolts and nuts and
wrench openings.

d. Minimum bolt lengths shall be the sum of the mating flange maximum
thicknesses, the gasket, and the depth of nut plus 1/8 inch minimum
before torquing.
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D. Mechanical Joints

1. Use polyethylene mechanical joint adaptors when making connections to
mechanical joint fittings and when connecting to dissimilar pipe materials as
PVC or ductile iron.

2. Connect polyethylene adaptor to mechanical joint fitting using a mechanical
joint gland and gasket in accordance with the specifications regarding
mechanical joint ductile iron fittings. Meg-A-Lugs and Field-Lok gaskets are
not allowed for use with polyethylene mechanical joint adaptors.

3. Provide “Harvey” style polyethylene mechanical joint adaptors that include a
stainless-steel stiffener inserted into the inside of the mechanical seal end of
the adaptor to provide additional axial strength and prevent pipe diameter
reduction at the seal.

4. Provide mechanical joint adaptors as a kit complete with gasket, mechanical
gland, bolts, and nuts per this section.

2.05 Valves

A. Gate Valves - Provide resilient seated gate valves with mechanical joint ends.
Valves shall be iron body with bronze stem nuts, glands and bushings, and shall
be non-rising stem type with O-ring packing. Valves shall open counterclockwise
(left) and have a 2-inch operating nut. Provide Mueller Resilient Wedge Gate
Valve A2361.

B. Tapping Valves - Provide iron body, non-rising stem gate valves. Supply valve
gates, gate rings and body-seat rings which are oversized to permit entry and
exit of tapping machine cutters. Valve end connecting to tapping sleeve shall
have a flange for bolting to the sleeve. The flange shall have a tongue which fits
a recess in the tapping sleeve. Mechanical joint tapping sleeves are not allowed.
Valve end connecting to plain end of water main pipe or adapter shall be
mechanical joint. Provide valves which open counterclockwise (left) and have a
2-inch operating nut. Provide stainless steel tapping sleeves for tapping valves
with a coated carbon steel or stainless steel flange end branch connection.
Supply tapping sleeve with oversized branch connection inside diameter to
permit entry and exit of tapping machine cutters. Flange end shall have a recess
to center the tapping valve. Provide Mueller Resilient Wedge Tapping Valve
T2362 and JCM Model 462 Tapping Sleeve with alloy bolts.

C. Inserting Valves — Provide tapping valve and sleeve assembly designed to drill
and ream the pipe and install the insertion valve without any interruption in water
service. Supply valve assembly containing a ductile iron casting insert coated
with styrene butadiene rubber (SBR) compound and which seals on the inside
diameter of the insertion valve sleeve neck and the lower half of the water main.
Valve stem and nut assembly will conform to AWWA C500. Bolts, nuts and
washers shall be type 304 stainless steel. Tapping sleeve shall be ASTM A36
steel. Inserting valve shall have 10-12 mils epoxy coating, lined and coated with
fusion-bonded epoxy meeting AWWA C213. Gaskets shall be made of SBR
compound which provides a positive 360 degree seal on the pipe and with a
resilient seal at the pipe sleeve and valve insertion junction. Valves shall open
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2.06

2.07

F.

counterclockwise (left) and have a 2-inch operating nut. Provide inserting valve
and sleeve as manufactured by Hydro-Stop, or approved equal.

Line Stops — Provide type 304 stainless steel sleeves in accordance with AWWA
C223. Provide fully passivated line stop sleeve to return the stainless steel to its
highest corrosion resistance. Sleeve shall have a pass through bolt design and
360 degree seal around the full circumference of the pipe. Sleeve body shall be
constructed of a minimum of 12 gauge stainless steel for the outlet half (load
bearing half) and 14 gauge stainless steel for the back half (conforming half).
Provide line stop sleeve with schedule 40 stainless steel pipe sized to accept a
full sized cutter. Line stop flange shall be stainless steel, 18-8 Type 304 ANSI
150 Dirilling, recessed for tapping valve per MSS-SP60. Flange shall be rated at
150 psi for hydrostatic with a test pressure of 200 psi on pipe with a
circumferential break. Bolts, nuts, and washers shall be type 304 stainless steel.
Provide track head type bolts furnished with permanently lubricated heavy-hex
nuts and stainless washers. Supply Styrene-Butadiene Rubber (SBR) gaskets.
Provide Model 440 Line Stop Sleeves as manufactured by JCM or approved
equal.

Air Release Valves — Provide air release valve with cast iron body, cover and
baffle; stainless steel float brass water diffuser; and Buna-N seat. Provide Apco
Model 200A or Val-Matic Valve Corp. Model VYM22.

Butterfly valves are not allowed.

Valve Boxes

A.

D.

E.

Provide all buried valves with adjustable 5-inch diameter valve boxes with a
minimum thickness of 3/16 inch, constructed so that the removable cover will not
be thrown out by travel over it.

. Provide cast iron, extension type valve boxes with slide or screw type adjustment

to permit movement of the top section without transmitting forces onto the valve
body.

Provide all valves boxes with a posi-cap or equivalent item for valve box
stabilization and centering.

Covers for valve boxes on water service valves shall be marked "WATER".

Provide boxes manufactured by Tyler or approved equal.

Hydrant Assemblies

A.

Provide Mueller Centurion Model A423 with Storz connection. Provide dry barrel,
compression shutoff, traffic model hydrants conforming to AWWA C502. Supply
hydrants with 5-1/4-inch main valve opening, 6-inch mechanical joint inlets,
two 2-1/2-inch hose nozzles with 7 1/2- national standard threads per inch, and
one 4-1/2-inch pumper nozzle with a 5-inch Storz connection. Supply hydrants
with nozzle threads and clockwise operating directions consistent with existing
hydrants in the Town’s distribution system.
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B.

Auxiliary Gate Valves - Install a 6-inch auxiliary gate valve with every hydrant.
The 6-inch valve shall be installed on an anchor tee, with a minimum 6-inch x 18-
inch-long anchor-coupling between the valve and hydrant. If anchor-tees and
couplings are not available, an MJ tee and 18-inch-long sections of restrained
pipe may be used.

Provide each hydrant with a 2-component exterior grade full gloss polyurethane
exterior enamel topcoat. Touch-up painting for field repairs shall be in
accordance with Manufacturer's recommendations. Provide hydrant colors as
follows:

1. Public hydrant: safety yellow
2. Private hydrant: safety red

2.08 Tracer Wire

A.

B.

E.

Furnish tracer wire with blue insulation or jacket with all potable water pipe.

For pipe installed by open excavation or within a casing pipe, provide one strand
of solid 10-gauge AWG copper wire for the entire length of pipe.

. For pipe installed by horizontal directional drilling, provide 2 strands of 10-gauge

solid, steel core hard drawn extra high strength copper tracer wire for the entire
length of pipe. Supply Copperhead Direct Burial tracer wire, or approved equal.

Provide splice kits suitable for underground installation for splices and branch
connections. Seal connection with epoxy contained in splice kit and wrap with
waterproof tape.

Install tracer wire on outside of all valve boxes and extend 2 feet above the box.

2.09 Meter Pits

A.

Provide meter pits, and related items as indicated on the Standard Details Nos.
DW-14 through DW-19 and in accordance with Section 02661 - Water Services.

2.10 Water Main Marker Post

A.

The following information shall be clearly printed on water main marker post:

Brownsburg

Water Line Buried Below
Emergency Contact 317-852-1100
Caution Water Pipeline

Pwn =

2.11 Additional Items

A.

Concrete Reaction Blocking — Provide only solid concrete reaction blocking as
shown on the Standard Details Hollow-core blocking is not acceptable. Do not
use packaged concrete (Quickrete, etc.), or cast-in-place concrete.
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B.

C.

Provide concrete reaction blocking in conformance with ASTM C90.

As directed by the Fire Department, install a Fire Department Connection and
valve post indicator for sprinkler systems. Refer to Standard Detail.

PART 3 - EXECUTION

3.01 General

A.

D.

Inspect water mains, fittings, valves, hydrants, and appurtenances prior to
installation and promptly remove damaged or unsuitable materials from the job
site. Replace damaged or unsuitable materials with new and unused materials.

Install all water mains, fittings, valves, hydrants, casing and appurtenances as
shown on the standard details and as specified in this Section. Do not install
pipe when, in the opinion of the Town, trench conditions are unsuitable.

Follow manufacturer's installation procedures when installing water mains,
fittings, valves, hydrants and appurtenances.

All new and existing utility access structures are required to be at finished grade.

3.02 Installation of Water Mains

A.

w

© O

m

Clean and disinfect pipe prior to installation.

Install water mains to the lines shown, except as specified in this Section.
Install water service lines when the water mains are installed.

Install all DI water mains and accessories in accordance with AWWA C600.

Water mains installed parallel to existing sanitary sewers or sewage force mains
shall have a minimum horizontal separation of 10 feet measured from edge of
pipe to edge of pipe. Where local conditions prevent this separation, water
mains shall be installed with the bottom of the main at least 18 inches above the
top of the sewer.

Water mains crossing sanitary sewers or sewage force mains shall have a
minimum vertical separation of 18 inches measured from edge of pipe to edge of
pipe. This separation shall apply whether the water main is above or below the
sewer or force main. Install water mains so that a full length of pipe is centered
on the sewer or force main. No water main shall pass through or come in contact
with any part of a sanitary sewer manhole.

Install water mains with a minimum of 54 inches of cover.

Installed piping systems shall be temporarily plugged at the end of each day’s
work or other interruption of progress on a given line. Plugging shall be installed

TOWN OF BROWNSBURG WATER MAINS
CONSTRUCTION STANDARDS
FEBRUARY 2024 02660-11



in a manner satisfactory to the Town, and it shall be adequate to prevent entry of
animals into the pipe or the entrance or insertion of deleterious materials.

I. Follow manufacturer's installation procedures when installing water mains,
fittings, valves, hydrants and appurtenances.

J. Excavate trenches to widths which provide adequate working space for proper
pipe installation, jointing and embedment. Shape the bottom of trench to give
uniform circumferential support to the lower quarter of each pipe. Lay pipe with
bell ends facing in the direction of laying.

K. Lower pipe, fittings, valves and hydrants into trench by hand, by means of hoists
or ropes, or by other suitable tools or equipment which will not damage materials,
coatings or linings. Do not drop or dump pipe, fittings, valves or hydrants into
trench.

L. As each length of pipe is installed, join the pipe to the previously installed pipe.
Bring the pipe to the correct line and grade and secure in place with bedding
tamped under and around each side of the pipe. All water mains shall be bedded
in sand including a minimum of 12 inches of cover. Deposit and compact backfill
material uniformly and simultaneously on each side of the pipe to prevent lateral
displacement.

M. Wherever it is necessary to deflect pipe from a straight line in either a vertical or
horizontal plane, the amount of deflection allowed shall not exceed that allowed
by the pipe manufacturer's specifications. If the alignment requires joint
deflections in excess of the allowable, furnish and install fittings or a sufficient
number of shorter lengths of pipe.

N. Cut pipe in a neat and workmanlike manner without damage to the cement lining
of DI pipe. Use a cutting machine so as to leave smooth ends at right angles to
the axis of the pipe. Flame cutting with an oxyacetylene torch shall not be
allowed on DI pipe. For bell and spigot joint installation, bevel the edges of all
field cut pipe after cutting. For mechanical joint installation do not bevel the pipe
end. Remove all burs that form as a result of field cutting the pipe, whether the
pipe end is beveled or not.

O. For water service connections to the water main: Mark end of tubing to the meter
and valve boxes with a 4-inch by 4-inch wooden post painted Safety Blue for
visibility. Install tracer wire and wrap around top of post.

P. Fusion Bonding Procedure for HDPE Pipe

1. General Fusion Bonding Procedure
a. Piping joints and fittings, other than those shown as flanged or otherwise
mechanically connected, shall be butt heat fusion bonded in accordance
with the requirements of ASTM F2620.
b. The joining method shall be performed in strict accordance with the pipe
manufacturer’s requirements.
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c. Heat and fuse the ends of two pipes together to form a leak free bond and
joint weld strength at least equal to the tensile strength of the pipe.

1) Prepare pipe ends by clamping and facing.

2) Put the ends contact with the heater until the appropriate size bead is
formed.

3) Remove the heater and bring pipe ends together with the force
required to form the fusion bead. Maintain this force until the pipe joint
has cooled.

d. Electrofusion method of joining shall not be used except to connect
adjacent directionally drilled sections in the trench bottom or for service
saddles installed in the trench bottom.

2. Fusion Equipment

a. Fusion equipment shall be:

1) Capable of meeting all parameters of the job and be in proper
operating condition. Test and certify equipment heater performance
each day at start up prior to use for fusion bonding, and one other
time during the day no sooner than 4 hours after starting up.

2) Designed to properly hold the size of the pipes being fused, and have
enough hydraulic force to reach the required fusion pressure during all
fusion conditions.

3) Capable of meeting all conditions required by the pipe manufacturer
including temperature, alignment, and fusion pressure.

b. Each butt fusion joint shall be logged electronically by the fusion
equipment, for quality control, by such equipment as DatalLogger
manufactured by McElroy Manufacturing, Inc. Logged fusion joints shall
be stored in the data logger unit, so the records can be downloaded and
printed weekly to the Town.

3. Remove one fusion joint for every five days of fusing bonding Work and
forward to a certified lab for testing. Include bend back tests of the fustion
joint per AWWA C906.

Q. Allow HDPE pipe to reach ambient temperature for the installed condition before
final cutting, installation of concrete restraint system, or connection of transition
couplings.

3.03 Connections to Existing Water Mains

A. Locate the existing water mains vertically and horizontally, and verify their exact
size in advance of making connections.

B. Notify the Town of any new connection that may cause loss of service to an
existing customer. Schedule and timing to be approved by the Town.

C. Utilize inserting valves when specified by the Town to minimize interruption to
existing customers.
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3.04 Installation of Fittings, Valves, Hydrants, and Appurtenances

A. General

1.

Clean the interiors of all fittings, valves and hydrants of foreign matter prior to
installation. Inspect valves and hydrants in open and closed positions to
ensure all parts are in working condition.

Provide adequate reaction blocking in addition to joint and fitting restraints for
all hydrants, valves and fittings such as bends, tees and plugs as shown on
the Standard Details.

Install concrete reaction blocking between fitting and solid trench wall where
shown on the Standard Details. Place a sheet of polyethylene plastic wrap
between the main or fitting and concrete reaction block prior to installing the
concrete reaction block.

Provide joint and fitting restraints as shown on the Standard Details or a
minimum of one full length of pipe on each side of all valves and fittings,
whichever is more stringent.

B. Valves

1.

Place valves vertically on solid concrete block as shown on the standard
details and bed them solidly. The valve box shall rest on the valve bonnet
and be centered over the valve, and the top of the section shall be
approximately on line with nut at top of valve stem. The entire assembly shall
be plumb.

Place and compact backfill in lifts around valve box so valve box remains
plumb. Tamp backfill on all sides of each valve box to the undisturbed trench
face.

Adjust valve box covers so they are flush with finished grade. Re-adjust
covers as necessary so that they remain flush with the finished grade after
final paving and grading work is complete.

Isolation valves shall be required to provide zonal isolation. Maximum valve
spacing shall be 800 feet or one per block, whichever is less. No valves shall
be installed in the street, unless pre-approved by the Town.

Install air release valves in meter pits as shown on the standard details in
locations as directed by the Town.

C. Hydrants

1.

All hydrants shall be installed with a minimum bury not less than that required
for the water mains. Check the hydrant locations and determine whether the
hydrant requires a deeper bury depth.

Set hydrants plumb with the pumper nozzle facing toward the street or drive
surface. All hydrants shall be located on property lines. Set hydrants so the
centerline of hydrant outlet nozzles are not less than 18 inches nor more than
20 inches above finish grade. Provide hydrant extensions where required to
obtain proper elevation. Install hydrants as shown on the standard details.
Provide washed coarse gravel at hydrant shoe to ensure proper drainage of
hydrant barrel. Place and compact backfill around hydrant to finish grade so
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that hydrant remains plumb. Furnish and install an auxiliary gate valve and
valve box on each hydrant branch connection.

3. All hydrant installations must be inspected by the Town prior to backfilling.

4. At locations where a new hydrant assembly is to be installed on an existing
water main, install a new tee in the existing main to connect the new lead to
the new hydrant assembly, provided loss of customer service is not
necessary. If loss of service is unavoidable, the new hydrant shall be installed
using a tapping sleeve and tapping valve on the existing main.

5. At locations where a hydrant is to be replaced with a new hydrant assembly
and existing hydrant lead is smaller than required for the new hydrant,
remove the existing tee, lead, valve, and hydrant. Install a new tee in the
existing main with a new lead to the new hydrant assembly. Damage to
hydrant coating shall be field repaired in accordance with the hydrant
manufacturer's recommendations or the hydrant shall be replaced at no
additional cost to the Town.

6. A standard fire hydrant with auxiliary gate valve is required at all dead end
water mains. No blow-off assemblies are allowed.

7. The maximum spacing between fire hydrants in residential neighborhoods
and residentially zoned areas shall be 300 feet.

8. The maximum spacing between fire hydrants in commercial and industrial
zoned areas shall be 300 feet.

D. Tracer Wire

1. Install tracer wire by taping to pipe in 15- to 20-foot intervals. Do not wrap
wire around pipe. Install tracer wire on outside of all valve boxes with enough
wire to extend 2 feet above the box. Seal splices and branch connections
with epoxy and wrap with tape. Install one pound anodes every mile or less.

2. Assemble tracer wire splices and branch connections with 10 AWG splice kits
suitable for underground installation. Remove 1/2 inch of insulation from
wire. Tie together wires using an overhand knot to prevent pull apart and use
a split bolt connector or solder to connect for electrical continuity. Seal
connection with epoxy contained in splice kit and wrap with tape.

3.05 Field Quality Control
A. Filling and Disinfection

1. Fill and sterilize all new water mains, services, leads and appurtenances in
accordance with AWWA C651 and Section 02675 - Disinfection.

B. Continuity Test

1. Conduct continuity test on all tracer wire. All tracer wire found not to be
continuous after testing shall be repaired or replaced.

C. Hydrostatic Leakage Test

1. Hydrostatically test all water mains installed. Perform leakage test under a
hydrostatic pressure in accordance with AWWA C600 and these
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specifications. The hydrostatic pressure shall be 150 psi or 1-1/2 times the
working pressure at the point of testing, whichever is greater, but shall not
exceed 150 psi at the lowest point in elevation of the system being tested.
Allow the pipeline to stabilize at the test pressure before conducting the
hydrostatic test.

The hydrostatic test shall be at least 2 hours in duration. Maintain the test
pressure within +/-2 psi during the test period by adding makeup water using
a test pump. At the end of the test duration, return the line pressure to the
original test pressure by adding makeup water. Accurately measure the total
amount of makeup water added during and at the end of the test duration, or
leakage, in gallons by means of a water meter installed on the supply side of
the pressure pump.

The pipe installation will not be accepted if the leakage is greater than that
determined by the following formula in which L is the allowable leakage, in
gallons per hour; S is the length of pipeline tested, in feet; D is the nominal
diameter of the pipe, in inches; and P is the average test pressure during the
leakage test, in pounds per square inch gage.:

a. Ductile Iron L=0.0000075SD(P)? See Table 3.05-1
b. Polyvinyl Chloride L =0.0000075SD(P)? See Table 3.05-2
c. Polyethylene See Table 3.05-2

Where the leakage rate exceeds the permissible maximum, locate and repair
the leak or leaks. Repeat the leakage test until the test results are
acceptable.

Repair all leaks discovered within the warranty period and retest the repaired
segments to confirm leaks have been stopped.
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Table 3.05-1 — Allowable Leakage for Ductile Iron Pipe per 1000 ft. of Pipeline* - gph

Average
Test Nominal Pipe Diameter —in.

Pressure
psi 3 4 6 8 10 [ 12 | 14 | 16 | 18 [ 20 | 24 [ 30 [ 36 | 42 | 48 | 54 | 60 64
450 0.43 | 057 | 0.86 | 1.15 | 1.43 | 1.72 | 2.01 | 2.29 | 2.58 | 2.87 | 3.44 | 430 | 5.16 | 6.02 | 6.88 | 7.74 | 8.60 | 9.17
400 0.41 | 054 | 081 | 1.08 | 1.35 | 1.62 | 1.89 | 2.16 | 243 | 2.70 | 3.24 | 405 | 486 | 5.68 | 6.49 | 7.30 | 8.11 | 8.65
350 0.38 | 051 | 076 | 1.01 [ 126 | 152 | 177 [2.02 | 2.28 | 253 [ 3.03 [ 379 | 455 [ 531 | 6.07 | 6.83 | 7.58 | 8.09
300 0.35 [ 047 | 070 | 094 | 117 [ 140 | 164 | 1.87 | 211 | 234 | 2.81 | 351 | 421 | 492 [ 562 | 632 | 7.02 | 7.49
275 0.34 | 045 [ 067 | 090 | 1.12 | 134 | 157 | 1.79 | 202 | 224 | 2.69 | 336 | 403 | 471 | 538 | 6.05 | 6.72 | 7.17
250 0.32 | 043 | 064 | 085 | 1.07 | 1.28 | 1.50 | 1.71 | 1.92 | 2.14 | 2.56 | 3.21 | 3.85 | 449 | 513 | 577 | 6.41 | 6.84
225 0.30 | 0.41 | 061 | 081 | 1.01 | 122 | 1.42 [ 162 | 1.82 | 2.03 | 2.43 | 3.04 | 365 | 426 | 486 | 547 | 6.08 | 6.49
200 029 | 038 | 057 | 0.76 | 0.96 | 1.15 | 1.34 | 1.53 | 1.72 | 1.91 | 2.29 | 2.87 | 3.44 | 401 | 459 | 516 | 5.73 | 6.12
175 0.27 [ 036 | 054 [ 072 [ 089 | 1.07 | 125 [ 143 | 161 | 1.79 [ 2.15 | 268 | 322 | 375 | 429 | 483 | 536 | 572
150 0.25 [ 0.33 [ 050 | 0.66 | 0.83 | 0.99 | 1.16 | 1.32 | 1.49 | 1.66 | 1.99 | 2.48 | 2.98 | 3.48 | 3.97 | 447 | 497 | 5.30
125 0.23 [ 030 | 045 | 060 | 0.76 | 091 | 1.06 | 1.21 | 1.36 | 1.51 | 1.81 | 2.27 | 2.72 | 3.17 | 3.63 | 408 | 453 | 4.83
100 0.20 | 0.27 | 0.41 | 054 | 0.68 | 0.81 | 0.95 | 1.08 | 1.22 | 1.35 | 1.62 | 2.03 | 2.43 | 2.84 | 3.24 | 3.65 | 4.05 | 4.32

Table 3.05-2 — Allowable Leakage for PVC Plastic Pipe with Elastomeric Joints — gph

*If the pipeline under test contains sections of various diameters, the testing allowance will be the sum of

the testing allowance for each

(Allowable Leakage per 1,000 Ft. or 50 Joints)*

Average
Test Nominal Pipe Diameter —in.
Pressure
psi 4 6 8 10 |12 14 |16 |18 |20 |24 [30 [36 |42 |48
300 |047]070]094]1.17|1.40 |1.64|1.87|211|2.34|2.81|351]|4.21]|4.92]5.62
275 |0.45/0.67|090|1.12|1.34 | 157]1.79]2.02| 2.24| 2.69| 3.36| 4.03| 4.71 | 5.38
250 | 0.43]064|085]1.07|1.28 [150]1.71]1.92]| 214|256 3.21|3.85|4.49]5.13
225 |041/061]081]1.01]1.22 [1.42]1.62]1.82]|2.03|243]|3.04]|3.65]4.26| 4.86
200 | 0.38/0.57|0.76|096|1.15 | 1.34] 1.53|1.72|1.91|2.29| 2.87| 3.44| 4.01 | 4.59
175 [ 0.36] 054|072 0.89]1.07 | 1.25|1.43| 1.61| 1.79| 2.15| 2.68 | 3.22 | 3.75 | 4.29
150 [ 0.33]/050] 0.66]0.83] 099 |1.16]1.32|1.49| 1.66| 1.99 | 2.48 | 2.98 | 3.48 | 3.97
125 [ 0.30]0.45]060]0.76] 091 |1.06|1.21|1.36]|1.51|1.81|227]272]3.17] 3.63
100 [ 0.27]041]|054]|068]081 |0.95]1.08]1.22]1.35]|1.62]2.03]243]|2.84]|3.24
75 0.23/0.35/0.47[0.59|0.70 | 0.82]0.94]1.05]1.17|1.40|1.76| 211 | 2.46| 2.81
50 [0.19]/0.29]/0.38]0.48]0.57 | 0.67]0.76] 0.86] 0.96 | 1.15] 1.43[ 1.72 | 2.01 | 2.29

*If the pipeline under test contains sections of various diameters, the allowable leakage will be the sum of the computed leakage for

each size.
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Table 3.05-3 — Allowance for Expansion of HDPE Pipe Under Pressure* for Ambient

Conditions
Nominal Allowance for Expansion
Pipe Size (U.S. Gal per 100 Ft. of Pipe)
1-Hour Test 2-Hour Test 3-Hour Test
Inch Gallon Gallon Gallon
4 0.13 0.25 0.40
6 0.30 0.60 0.90
8 0.50 1.00 1.50
10 0.75 1.30 2.10
12 1.10 2.30 3.40
14 1.40 2.80 4.20
16 1.70 3.30 5.00
18 2.20 4.30 6.50
20 2.80 5.50 8.00
22 3.50 7.00 10.50
24 4.50 8.90 13.30
28 5.50 11.10 16.80
32 7.00 14.30 21.50
36 9.00 18.00 27.00
42 12.00 22.50 35.00
48 15.00 27.00 43.00
54 18.00 30.00 50.00
63 27.00 54.00 81.00

*These allowances only apply to the test phase and not the initial expansion phase. In addition, they assume that the pipe is being
tested for a system design pressure equal to the pipe's pressure class. If the pipe is being tested to a lower system design pressure,
the above allowances should be reduced by the ratio of the system design pressure to the pipe's pressure class.

PART 4 -
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TOWN OF BROWNSBURG

Associated Standard Details

Detail No.
GE-01
GE-02

Dw-01
DW-02
DW-03
DwW-04
DW-05
DW-06
DW-07
DwW-08
DW-09
DwW-12
Dw-21
Dw-22
WW-15
WW-16

Description
General Utility Location Plan & Section

Minimum Crossover and Separation Requirements for Sewer &
Water Mains

Transition Coupling

Gate Valve

Air Release Valve

Hydrant Assembly

Tracer Wire Bolted Connection

Water Main Reaction Blocking

Water Main Restrained Piping

Cross Tap Configuration

Valve Placement at Intersections

Fire Department Connection Detail

Curb Painting Requirements

General Water Utility Location Plan & Section

Tracer Wire Terminal Box

Intermediate Tracer Wire Station

END OF SECTION 02660
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SECTION 02661 - WATER SERVICES

PART 1 - GENERAL
1.01 Summary
A. Section Includes: Furnishing and installing all water service connections to Town
water mains, including service taps, service lines, meter pits and appurtenances
as required for completing the work shown or specified.
B. Related Sections
1. Section 02220 - Trenching, Backfilling and Compaction for Utilities
2. Section 02660 - Water Mains
3. Section 02675 - Disinfection

1.02 References

A. American Water Works Association (AWWA), latest editions

1. AWWA C651 - Disinfecting Water Mains
2. AWWA C800 - Underground Service Line Valves and Fittings

B. Indiana Department of Environmental Management (IDEM) Regulations in 327 of
the Indiana Administrative Code (IAC), latest edition

C. Indiana Plumbing Code, latest edition
D. NSF Standard 14 — Plastic Pipe System Components
1.03 Submittals
A. Product Data
1. Service Lines
2. Meter Pits
3. Fittings
4. Other related items and appurtenances
B. Test Results
1. Continuity test
1.04 Delivery, Storage, and Handling

A. Acceptance at Site

1. Deliver, store and handle all materials in accordance with manufacturer's
recommendations.
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2. Load and unload all tubing, fittings, meter pits, and appurtenances by hoists.
Do not drop materials. Do not skid or roll materials on or against each other.
Use padded slings, hooks and pipe tongs to handle materials in a manner to
prevent damage.

3. All meter pits, brass fittings, and lids/rings shall be delivered to the job site
and be the Developers/Contractors responsibility.

4. All materials deemed damaged by the Town will not be accepted.

B. Storage and Protection
1. Store materials in an area safe from damage and deterioration. Keep the
interior of tubing, fittings, and appurtenances free from dirt and foreign matter.
Drain and store materials in a manner to prevent damage from freezing.

Store gaskets in a cool location out of direct sunlight and free from contact
with petroleum products.

1.05 Items to Be Provided By the Town

A. The Town will supply the meter. All other items required for the complete
installation shall be provided by the Contractor.

1.06 Warranty
A. Locate and repair leaks on any and all water services between the meter pit and
the main that occur within the warranty period at no cost to the Town.
PART 2 - PRODUCTS
2.01 General
A. All services lines, meter pits, and appurtenances shall be new and unused.

B. Provide products that meet the Revised Lead and Copper Rule which became
effective on December 16, 2021.

2.02 Manufacturers

A. Mueller Co. fittings are preferred, however A.Y. McDonald may be substituted
upon the Town’s approval.

B. No other manufacturer's meter and pipe fittings, other than Mueller and A.Y.
McDonald, may be substituted without Town approval.

2.03 Service Saddles (for C900 PVC pipe)

A. Provide AWWA C800 single-strap saddle assembly with CC standard tap threads
when tapping new or existing pipe.

B. Provide Model 315 by Smith-Blair, Inc.
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2.04

2.05

2.06

Corporation Stops

A. Provide AWWA taper inlet, compression connection for CTS O.D. outlet.
B. Provide Mueller service fittings with pack joint nut.

Service Line Tubing

A. Copper Service Line Tubing

1. Provide Type "K" copper service line tubing.

B. Polyethylene (PE) Tubing

1. Provide EndoPure PE tubing (3/4” — 2”) in accordance with AWWA C901 and
NSF 14. Supply tubing manufactured from high density, extra high molecular
weight PE and conforming to PE Standard Code PE 4710. .

2. Provide stainless steel stiffeners for PE tubing.
3. Each length of pipe shall be clearly marked with the following information at a

minimum, in conformance with AWWA C901:

Nominal size and diameter base

Dimension ratio or minimum wall thickness (DR-9)

Manufacturer's name or trademark

Material designation code (PE 4710)

Pressure class (PC 250)

AWWA designation number (AWWA C901)

Manufacturer's production (lot) code

Date of manufacture

Seal or mark of testing agency certifying tubing for potable water service

i

Tracer Wire
. Furnish tracer wire with all service lines.

. For service line tubing installed by open excavation or within a casing pipe,

provide one strand of solid 10-gauge AWG copper wire for the entire length of
service.

. For service line tubing installed by horizontal directional drilling, provide 2 strands

of 10-gauge solid, steel core hard drawn extra high strength copper tracer wire
for the entire length of service. Supply Copperhead Direct Burial tracer wire, or
approved equal.

. Provide splice kits suitable for underground installation for splices and branch

connections. Seal connection with epoxy contained in splice kit and wrap with
waterproof tape.
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2.07 Meter Pits

A. For service line sizes 3/4-inch through 2-inch, provide 18-inch pre-fabricated
meter pits.
B. For service line sizes larger than 2-inch, provide pre-cast concrete meter vaults
unless meter is installed inside building.
C. Meter Stops: Mueller Co.
D. Dual Check Backflow Device: Mueller Co.
E. Meter Lid and Ring
1. Single Hole Cover: Vestal brand #32-372C with large nut.
2. Double Hole Cover: Vestal brand #32-437A with large nut.
F. Meter Pit: Refer to Detail Nos. DW-14 to DW-19.
2.08 Building Meters
A. Provide building meter settings with by-pass shut off.
B. Provide Mueller B-2423-2 and B-2427-2.
2.09 Additional Items
A. All fitting connections shall be Mueller Co. compression fittings. No solder of any
type will be accepted.
B. Concrete Blocking - Provide minimum 2,000 psi compressive strength concrete

blocking where indicated. Do not use packaged concrete (Quickrete, etc.).

PART 3 - EXECUTION

3.01 General

A

Request for water service shall be directed through the Water Utility Office in the
Brownsburg Municipal Center, (317) 852-1129. At no time should service be
requested through the Water Field Office.

The Brownsburg Utility Office requires a minimum of 24 hours advance notice for
all water taps and meter sets. No water taps or meter sets shall be made without
a written work order issued from the Brownsburg Utility Office.

When setting water meter pits or installing water main taps all specifications
below shall be followed and enforced. Any alterations to these specifications
must be approved by Brownsburg Water Department Personnel.
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D. Service line length and placement will be determined at the Staff Review Meeting
with the Town. No taps will be permitted under driveways.

E. A total count of the meter pits is required as soon as the Town approves the
construction drawings.

F. Trenching and backfilling shall be in accordance with Section 02220 - Trenching,
Backfilling, and Compaction for Utilities.

G. Inspect water services, fittings, meter pits and appurtenances prior to installation
and promptly remove damaged or unsuitable materials from the job site.
Replace damaged or unsuitable materials with new and unused materials.

H. Install all water services, fittings, meter pits and appurtenances as shown on the
standard details and as specified in this Section. Do not install items when, in
the opinion of the Town, trench conditions are unsuitable.

I. All new and existing utility access structures are required to be at finished grade.

3.02 Items to Be Installed By the Town

A. The Town will install the meter. All other installation is the responsibility of the
Contractor.

3.03 Installation of Water Services

A. Install new corporation stops on the new main at the locations of new service
lines. Install new water service lines when the water main is installed. After new
mains and service lines have been tested, sampled and approved, connect new
service lines to the customer’s meter pit.

B. Follow manufacturer's installation procedures for installation.

C. All service lines shall be buried to a minimum depth of 54 inches.

D. All services greater than 100 feet in length shall be minimum 1-inch diameter and
sized per the Indiana Plumbing Code.

E. Separate service lines shall be provided for each unit served.

F. Install all service lines in accordance with AWWA C800.

G. Expose the water main (at least a 4-foot by 4-foot hole is required), and provide a
safe and dry working area with safe and easy access into and out of the
excavation.

H. Where new meters are installed on opposite sides of road from new mains, push
services under road to connect to meters. No open cutting of road surfaces will
be allowed for service lines. A right-of-way permit from the Town is required.

TOWN OF BROWNSBURG WATER SERVICES

CONSTRUCTION STANDARDS
FEBRUARY 2024 02661-5



Water service lines installed after road or driveway surfaces have been placed
will be installed in a casing pipe, schedule 40 PVC or equivalent.

Excavate trenches to widths which provide adequate working space for proper
pipe installation, jointing and embedment.

. Cut pipe in a neat and workmanlike manner. Use a cutting machine so as to

leave smooth ends at right angles to the axis of the pipe. Remove all burs that
form as a result of field cutting the pipe, whether the pipe end is beveled or not.

No joints will be allowed in service lines.

. When using PE tubing, attach a tracer wire to the pipe at 3-foot intervals and

terminate inside the pit. PE tubing may only be used between the building and
water meter pit.

. Do not cut or drill meter pits.

. Allow PE tubing to reach ambient temperature for the installed condition before

final cutting, installation of concrete restraint system, or connection of transition
couplings.

. The Town will inspect all lines from house and from water main to water meter pit

location before meter is set and before Contractor may backfill trench.

3.04 Installation of Meter Pits

. Follow manufacturer's installation procedures for installation.

. Contractors are responsible for laying all service lines to meter pit location and
setting meter pit.

. Contractor is responsible for setting meter pit and finished grade of pit. If meter
pit must be raised or lowered at a later date, it is the installing Contractor's
responsibility. No brick or block will be approved. The meter pit must be
excavated and reset in order to raise or lower pit.

. Mark end of tubing to the meter and valve boxes with a 4-foot by 4-foot post
painted Safety Blue for visibility. Install tracer wire and wrap around top of post.

3.05 Installation of Building Meters
A. Any water meter to be installed inside a building must be first approved by the
Town.

. Water meters to be installed inside a building must be equipped with a remote
reading device approved by the Town and paid for by the Contractor. The
Contractor is responsible for installing the appropriate water meter setters inside
the building before the meter is to be set.
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3.06 Commercial Domestic Water Taps

A. The Town of Brownsburg will allow domestic water service connections to a
commercial building fire main under the following conditions:

1. Domestic water service tap shall be made between the public/private water
main and the Post Indicator Valve (P.I.V.) on the fire suppression main. No
domestic water taps may be installed between the P.1.V. and the building.

2. Upon completion of work and prior to placing the system in operation, sterilize
the fire suppression main and domestic service connection per Section
02675 - Disinfection.

3.07 Field Quality Control

A. Install, flush, and perform leakage test on service lines in accordance with the
Indiana Plumbing Code.

B. Conduct continuity test on all tracer wire. All tracer wire found not to be
continuous after testing shall be repaired or replaced at no cost to the Town.

PART 4 - FIGURES

4.01 Associated Standard Details

Detail No. Description

DW-10 Meter Pit Easement and Location

DW-11 Water Service Benching

DW-12 Fire Department Connection Detail

DW-13 Installation Specifications for Water Taps and Meter Sets

DW-14 172" and 2" Meter Sets (Horizontal Inlet and Outlet)

DW-15 1 %" and 2” Meter Sets (Vertical Inlet and Outlet)

DW-16 18” Meter Set for Single Meter Installation

DW-17 21” Meter Set for Dual Meter Installation

DW-18 2” Meter Vault Installation

DW-19 EndoPure Service Line Specifications (Blue coiled Pipe and
Tubing)

DW-20 EndoPure Service Line Specifications (Polyethylene Pipe and
Tubing)

DW-21 Curb Painting Requirements

DW-22 General Water Utility Location Plan & Section

WW-15 Tracer Wire Terminal Box

WW-16 Intermediate Tracer Wire Station

END OF SECTION 02661
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SECTION 02675 - DISINFECTION

PART 1 - GENERAL

1.01 Summary
A. Section Includes: Disinfection of all potable water lines, valves, hydrants, service
connections, and all other appurtenances which are to store, handle or carry
potable water. Furnish all labor, water, chemical and equipment, including taps,
corporation stops, temporary pumps and other items necessary to perform the
Work, unless noted otherwise.
B. Related Sections
1. Section 02660 — Water Mains
1.02 References
A. All disinfection work shall be acceptable to the Indiana Department of
Environmental Management. If any requirements of this section are in conflict
with requirements of the authority of disinfection, those of the authority shall
govern.
B. American Water Works Association (AWWA), latest editions
1. AWWA C651 — Disinfecting Water Mains
C. Indiana Plumbing Code
1.03 Submittals
A. Submittals and testing results must be provided to the Town of Brownsburg
electronically.
B. Quality Control Submittals
1. Prior to starting any disinfection work, furnish for the Town’s review a detailed
outline of the proposed sequence of operation, disinfection method to be
used, manner of filling and flushing units, source and quality of water to be
used, and disposal of heavily chlorinated water.
C. Test Results
1. Submit copies of all bacteriological and chlorine residual test results to the
Town.
1.04 Quality Assurance
A. Perform all work for and in connection with disinfection under the direction of an
experienced supervisor.
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B. All equipment used in disinfection work shall be in proper working condition, and

shall be adequate for the specified work.

PART 2 - PRODUCTS

2.01 Materials

A

Liquid chlorine, sodium hypochlorite solution, and calcium hypochlorite granules
or tablets, as identified by AWWA as acceptable disinfection materials.

PART 3 - EXECUTION

3.01 Preparation

A

F.

Perform pressure and leakage tests prior to disinfection when specified in related
sections.

Fill and sterilize all new water mains, services, leads and appurtenances in
accordance with AWWA C651 and this section.

Each section of water main shall be complete and concrete thrust blocking shall
have been in place for not less than 10 days prior to being filled and disinfected.

. The source of potable water shall be flushed prior to use to ensure that

contaminants or debris are not introduced into the new pipes. Flush all water
mains and fire hydrants to remove foreign material prior to disinfection. Flush
mains with a flushing velocity of at least 2.5 feet per second. Flush water mains
and hydrants until the water discharged is clear.

Fill the new mains with water from the Utility distribution system. All air shall be
expelled from the mains as they are filled. Tap the water main at high points, if
necessary, to assure removal of all air. Provide necessary corporation cocks and
vent piping in the event that complete venting cannot be accomplished through
available outlets.

Prevent admission of contaminated water into previously disinfected units.

3.02 Application

A. Disinfection Procedures for Water Mains, Valves, Fittings, and Appurtenances

1. Disinfect by one of the two following methods as described in AWWA C651:
tablet or continuous feed. The slug method is not allowed.
a. Tablet Method
1) Perform in accordance with AWWA C651.
2) Do not use calcium hypochlorite on solvent-weld plastic or screwed-
joint steel pipe due to the danger of fire or explosion.
3) Keep pipe and appurtenances clean and dry during construction.
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4) Place calcium hypochlorite granules or tablets to give an average
chlorine dose of 50 mg/L as follows:

a) During construction, place calcium hypochlorite granules at the
upstream end of the first section of pipe, at the upstream end of
each branch, and at 500-foot intervals.

b) During construction, place 5 gram calcium hypochlorite tablets in
each section of pipe. Also, place 1 tablet in each hydrant, hydrant
branch, and other appurtenances. Attach tablets using a food
grade adhesive.

5) After installation is complete, fill the water main slowly and ensure that
all air pockets are eliminated. Contact the Brownsburg Water
Superintendent a minimum of 1 day prior to filling the water main.

6) The chlorinated water shall remain in the pipe for at least 48 hours.
Operate valves and hydrants during this time to ensure disinfection of
appurtenances.

7) At the end of the retention period, the chlorine residual shall not be
less than 10 mg/L.

2. To prevent damage, the heavily chlorinated water shall be flushed from the
system as quickly as possible following the applicable retention period. The
piping system shall be flushed until the water is found to be comparable to
that of the Utility or not less than 1 mg/L.

a. When flushing the system, open and flush using one hydrant at a time,
beginning with the hydrant nearest the source. If the new main is in a
loop, flushing shall be done in one direction at a time. Flushing from
multiple hydrants simultaneously is not permitted.

b. An estimated volume of water required for flushing will be calculated by
the Brownsburg Water Superintendent. The Developer or Contractor shall
be billed for the water use required for flushing.

3. The use of a de-chlorination system is required. Do not permit flushing water
to discharge into existing water mains.

B. Disinfection of Items to be Immediately Returned to Service

Perform in accordance with AWWA C651.

2. Apply liberal quantities of hypochlorite to open trench areas when an existing
water main or service connection is opened and the excavation is wet.

3. Disinfect pipe, fittings or appurtenances by thoroughly flushing and swabbing
with a 5 percent solution of calcium hypochlorite immediately prior to assembly.

4. Following swabbing, flush the unit until replacement water in the system is
proven to be comparable in quality to the water which will enter that unit or
system. Flush toward the work location from both directions. Flushing shall be
started as soon as the repairs are complete and shall be continued until
discolored water is eliminated.

5. After appropriate procedures of disinfection and flushing have been completed,

the existing main may be returned to service prior to completion of verification of

disinfection in order to minimize the time customers are without water.

N

C. Disinfection of Service Lines and Accessories

1. Perform in accordance with the Indiana Plumbing Code.
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2. Flush the piping with clean, potable water until only potable water appears at
the points of outlet.

3. Disinfect the system according to one of the following procedures:

a. Fill the system with a water — chlorine solution containing at least 50 mg/L
of free chlorine. Retain the heavily chlorinated water in the system for at
least 24 hours.

b. Fill the system with a water — chlorine solution containing at least
300 mg/L of free chlorine. Retain the heavily chlorinated water in the
system for at least 3 hours.

4. Following disinfection, flush the system with clean, potable water until the
chlorine in the water coming from the system does not exceed the chlorine
residual in the flushing water.

5. Verification of disinfection for service lines is not required.

3.03 Verification of Disinfection

A

After application of disinfection is complete, perform final flushing of heavily
chlorinated water, unless specified otherwise.

Before the system, structure or well is placed in service, obtain 2 successive
water samples 24 hours apart and have them tested for bacteriological analysis
by a State-approved laboratory. Samples shall be drawn in accordance with the
State’s procedure. Ensure copies of the bacteriological test results are provided
to the Brownsburg Water Superintendent.

If samples do not prove satisfactory, the system, structure or well shall be re-
chlorinated and re-sampled until 2 successive water samples taken 24 hours
apart have tested satisfactory.

Assume the expense of taking and testing additional samples until satisfactory
samples are obtained.

Assume the expense of all water for subsequent fillings of the pipelines, basins,
tanks and equipment.

For temporary dead end water mains (when the water main will be extended or
tied in immediately) a minimum 2 inch copper blow-off assembly is required for
flushing and disinfection purposes.

3.04 Disposal of Waste

A.

B.

Properly dispose of all heavily chlorinated water by neutralization and in
accordance with the regulations of the local health department, Indiana
Department of Environmental Management, and AWWA C651, Appendix C.

Obtain written authorization from Town sewer department before discharging
heavily chlorinated water to sanitary sewer system.
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PART 4 - FIGURES

Not Used.

END OF SECTION 02675
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SECTION 02710 - UNDERDRAIN SYSTEMS

PART 1 - GENERAL

1.01 Summary

A. Section Includes: Furnishing and installing all underdrains, French drains,
fittings, appurtenances, and other materials as shown on the Drawings and
specified herein.

B. Related Sections

1.

Section 02220 - Trenching, Backfiling and Compaction for Utilities

1.02 References

A. American Association of State Highway and Transportation Officials (AASHTO),
latest editions

1.

2.

AASHTO M252 - Standard Specification for Corrugated Polyethylene
Drainage Pipe

AASHTO M294 - Standard Specification for Corrugated Polyethylene Pipe
300- to 1500-mm (12- to 60-in.) Diameter

B. American Society for Testing and Materials (ASTM), latest editions

1.

ASTM C94 - Standard Specification for Ready-Mixed Concrete

2. ASTM D4355 - Standard Test Method for Deterioration of Geotextiles by

Exposure to Light, Moisture and Heat in a Xenon Arc Type Apparatus

ASTM D4491 - Standard Test Methods for Water Permeability of Geotextiles
by Permittivity

ASTM D4533 - Standard Test Method for Trapezoid Tearing Strength of
Geotextiles

ASTM D4632 - Standard Test Method for Grab Breaking Load and
Elongation of Geotextiles

ASTM D4751 - Standard Test Method for Determining Apparent Opening
Size of a Geotextile

ASTM D4833 - Standard Test Method for Index Puncture Resistance of
Geomembranes and Related Products

C. Indiana Department of Transportation (INDOT) Standard Specifications, latest
edition

1.
2.

Section 718 - Underdrains
Section 904 - Aggregates
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1.03 Submittals

A. Submittals must be provided to the Town of Brownsburg electronically.

B. Product Data

1. Pipe

2. Outlet Protectors

3. Geotextile

4. Concrete Mix Design for Concrete Collars
1.04 Delivery, Storage, and Handling

A. Acceptance at Site

1.

Load and unload all pipe, fittings, appurtenances, and other materials in a

manner to avoid shock and damage. Do not drop materials. Lift by hoists or

skids when hand lifting is not feasible. Never allow pipe handled on skidways

to skid or roll against pipe already on the ground.

Replace damaged or defective pipe, appurtenances, and other materials at

no additional cost.

Pipe possessing defects including, but not limited to the following, will be

rejected for installation:

Variations from straight centerline

Elliptical shape in round pipe

Lack of rigidity

lllegible markings as required herein

Deep or excessive gouges, dents, bends, or scratches on the pipe wall

Fractures, punctures, or cracks passing through the pipe wall

g. Damaged or cracked ends where such damage would prevent making a
satisfactory joint

Geotextile possessing defects including, but not limited to the following, will

be rejected for installation:

a. Rips or punctures passing through the material

b. Deterioration from light, temperature, or other unsatisfactory conditions

~oo0Tw®

B. Storage and Protection

1.
2.
3

Store materials in an area safe from damage and deterioration.

Protect plastic pipes from extreme temperatures and ultraviolet radiation.
Keep interior of pipe, fittings, manhole sections, and appurtenances free from
dirt and foreign matter.

Store gaskets in a cool location out of direct sunlight and free from contact
with petroleum products.

Store and handle geotextiles in accordance with the manufacturer's
recommendations. Do not expose geotextile to direct sunlight, ultraviolet
rays, temperatures greater than 140 degrees Fahrenheit, mud, dirt, dust, or
debris to the extent that its strength, toughness, or permeability requirements
are diminished.
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6. Inspect all pipe, geotextile, and appurtenances prior to installation and
promptly remove damaged or unsuitable materials. Replace with new and
unused materials at no additional cost.

PART 2 - PRODUCTS

2.01

2.02

2.03

2.04

Aggregate Backfill

A

B.

Provide coarse aggregates, class E or higher, in accordance with INDOT
Standard Specification Section 904. Furnish washed aggregate No. 8 with
gradations in accordance with INDOT Standard Specification Section 904.

Washed pea gravel fill may not be used within 5 feet of the curb or the pavement.

Underdrain Pipe

A

Provide perforated corrugated polyethylene drainage pipe (PCPP) and fittings in
accordance with AASHTO M252 (for 3 to 10-inch diameter) or AASHTO M294
(for 12 to 36-inch diameter).

For areas receiving sub-surface drainage only, provide minimum 6-inch diameter
underdrain pipe.

For areas receiving surface and sub-surface drainage, provide minimum 12-inch
diameter underdrain pipe.

Geotextile

A

B.

Provide non-woven needle punched or heat bonded geotextile consisting of
strong, rot resistant, chemically stable long-chain synthetic polymer materials
which are dimensionally stable relative to each other. The geotextile plastic yarn
or fibers shall consist of at least 85 percent by weight of polyolefins, polyesters,
or polyamides, and shall resist deterioration from ultraviolet and heat exposure.

Geotextile shall meet or exceed the following requirements:

TEST METHOD REQUIREMENTS

Grab Strength ASTM D4632 80 Ib (355.8 N)

Seam Strength (mfrd. & field) ASTM D4632 701b (311.4 N)

Puncture Strength ASTM D6241 251b (111.2N)

Trapezoid Tear ASTM D4533 251b (111.2 N)

Apparent Opening Size ASTM D4751 Sieve No. 50 max.

Permeability ASTM D4491 0.1 mm/sec

Ultraviolet Degradation (150 hrs.) ASTM D4355 70% strength retained

Concrete Collar

1. Provide ready-mixed concrete which meets the requirements of ASTM C94.
Each cubic yard of concrete shall have a compressive strength of 4,000 psi.
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PART 3 - EXECUTION

3.01 General

A

Provide all tools, labor and equipment necessary for the safe and expeditious
installation of all underdrains and French drains, risers, and appurtenances as
shown on the Drawings and specified herein.

Perform all clearing, grubbing, excavation, trenching, bedding, and backfilling
required in accordance with Section 02220 - Trenching, Backfiling and
Compaction for Utilities.

3.02 Trenching

A

Trenches shall be excavated to the dimensions and grade required by the plans
or as directed in the field by the Town.

. Provide a minimum clearance of 3 inches on each side of the pipe for the width

of the trench.

Excavate to design grade to provide a smooth, graded surface free of debris,
large cavities, and exposed rocks greater than 3 inches in diameter.

3.03 Installation

A

After excavating to design grade, cut geotextile to a width sufficient to provide for
non-tight placement in trenches and overlaps of the ends of adjacent rolls.

Avoid contamination of the geotextile during construction. If it becomes
contaminated, remove and replace geotextile with new material.

Place the geotextile with the machine direction in the direction of water flow in the
drainage system. It shall be placed loosely, but with no wrinkles or folds.

Overlap the ends and edges of subsequent rolls and parallel rolls of geotextile a
minimum of 1 foot. The upstream geotextile shall always be overlapped over the
downstream geotextile. Join seams which are required in the longitudinal
direction by means of either sewing or overlapping. Overlapped seams shall
have a minimum overlap equal to the width of the trench.

Place perforated pipe with the perforations facing down and securely join the
pipe sections with the appropriate coupling, fitting or bands. Non-perforated pipe
shall be laid with the bell end upgrade and with open joints wrapped with suitable
material to permit entry of water, or unwrapped as shown on the Drawings.

Take necessary precautions to protect pipe and tile. All damaged sections shall
be replaced by the Contractor for no additional payment.

Where required by the Drawings or where directed in the field, furnish and
construct stub-tee connections in accordance with INDOT Standard Specification
Section 715.
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H. Provide cleanout or riser structure at a maximum spacing of 500 feet and at the
end of runs. Refer to detail.

3.04 Backfilling

A. Placement of drainage aggregate shall proceed immediately following placement
of the geotextile and underdrain.

B. Place aggregate in a manner which minimizes contamination of the underdrain
pipe.

PART 4 - FIGURES

4.01 Associated Standard Details
Detail No. Description
SW-01 Drainage Swale with Underdrain
SW-02 Underdrain Lateral in Rear of Lot
SW-15 Subsurface Drain Riser

END OF SECTION 02710
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SECTION 02715 -

HYBRID DITCH SYSTEMS

PART 1 - GENERAL

1.01 Summary

A. Section Includes: Furnishing and installing all hybrid ditch pipes, drain basins,
and appurtenances as shown on the Drawings and as specified herein.

B. Related Sections

1.

Section 02220 - Trenching, Backfiling and Compaction for Utilities

1.02 References

A. American Association of State Highway and Transportation Officials (AASHTO),
latest editions

1.

2.

AASHTO M252 - Standard Specification for Corrugated Polyethylene
Drainage Pipe

AASHTO M294 - Standard Specification for Corrugated Polyethylene Pipe
300- to 1500-mm (12- to 60-in.) Diameter

B. American Society for Testing and Materials (ASTM), latest editions

1.

ASTM D698 - Standard Test Methods for Laboratory Compaction
Characteristics of Soil Using Standard Effort (12,400 ft-Ibf/ft> (600 kN-m/m3))

2. ASTM D1784 - Standard Specification for Rigid Poly(Vinyl Chloride) (PVC)
Compounds and Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds

3. ASTM D3212 - Standard Specification for Joints for Drain and Sewer Plastic
Pipes Using Flexible Elastomeric Seals

4. ASTM D3350 - Standard Specification for Polyethylene Plastics Pipe and
Fittings Materials

5. ASTM D4355 - Standard Test Method for Deterioration of Geotextiles by
Exposure to Light, Moisture and Heat in a Xenon Arc Type Apparatus

6. ASTM D4491 - Standard Test Methods for Water Permeability of Geotextiles
by Permittivity

7. ASTM D4533 - Standard Test Method for Trapezoid Tearing Strength of
Geotextiles

8. ASTM D4632 - Standard Test Method for Grab Breaking Load and
Elongation of Geotextiles

9. ASTM D4751 - Standard Test Method for Determining Apparent Opening
Size of a Geotextile

10. ASTM D4833 - Standard Test Method for Index Puncture Resistance of
Geomembranes and Related Products

11. ASTM F477 - Standard Specification for Elastomeric Seals (Gaskets) for
Joining Plastic Pipe
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C. Indiana Department of Transportation (INDOT) Standard Specifications, latest
edition

1.

Section 904 - Aggregates

2. Section 907 - Concrete, Clay, and Plastic Drainage Components
3. Section 918 - Soil Fabrics
1.03 Submittals

A. Submittals must be provided to the Town of Brownsburg electronically.

B. Product Data

1. Pipe
2. Structures
3. Castings
4. Geotextile
1.04 Delivery, Storage, and Handling

A. Acceptance at Site

1.

Load and unload all pipe, fittings, structure sections, and appurtenances in a

manner to avoid shock and damage. Do not drop materials. Lift by hoists or

skids when hand lifting is not feasible. Never allow pipe handled on skidways

to skid or roll against pipe already on the ground.

Replace damaged or defective pipe and appurtenances at no additional cost.

Pipe possessing defects including, but not limited to the following, will be

rejected for installation:

a. Variations from straight centerline

b. Elliptical shape in round pipe

c. Lack of rigidity

d. lllegible markings as required herein

e. Deep or excessive gouges, dents, bends, or scratches on the pipe wall

f. Fractures, punctures, or cracks passing through the pipe wall

g. Damaged or cracked ends where such damage would prevent making a
satisfactory joint

Geotextile possessing defects including, but not limited to the following, will

be rejected for installation:

a. Rips or punctures passing through the material

b. Deterioration from light, temperature, or other unsatisfactory conditions

B. Storage and Protection

1. Store materials in an area safe from damage and deterioration.
2. Protect plastic pipes from extreme temperatures and ultraviolet radiation.
3. Keep interior of pipe, fittings, manhole sections, and appurtenances free from
dirt and foreign matter.
4. Store gaskets in a cool location out of direct sunlight and free from contact
with petroleum products.
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5.

Store and handle geotextiles in accordance with the manufacturer's
recommendations. Do not expose geotextile to direct sunlight, ultraviolet
rays, temperatures greater than 140 degrees Fahrenheit, mud, dirt, dust, or
debris to the extent that its strength, toughness, or permeability requirements
are diminished.

Inspect all pipe, structures, geotextile, and appurtenances prior to installation
and promptly remove damaged or unsuitable materials. Replace with new
and unused materials at no additional cost.

PART 2 - PRODUCTS

2.01 Aggregate Backfill

A. Provide washed coarse aggregate No. 8, class E or higher, in accordance with
INDOT Standard Specification Section 904.

B. Provide fine aggregate No. 23 sand, in accordance with INDOT Standard
Specification Section 904.

2.02 High Density Polyethylene (HDPE) Pipe

A. Pipe Material

1.

Provide dual wall corrugated HDPE pipe and fittings, consisting of an annular
outer corrugated pipe wall and a smooth inner wall, in accordance with
ASTM F2648 and INDOT Standard Specification Section 907.

2. Provide perforated corrugated polyethylene drainage pipe (PCPP) and fittings
in accordance with AASHTO M252 (for 3-to 10-inch diameter) or
AASHTO M294 (for 12-to 36-inch diameter), ASTM F2648, and INDOT
Standard Specification Section 907. Perforations shall be AASHTO Class Il.

3. HDPE pipe and fittings material shall be either:

a. Virgin high density polyethylene with a minimum cell class of 424420C for
4- to 10-inch diameter pipe or 435400C for 12-to 36-inch diameter, as
defined in ASTM D3350

b. Engineered compound of virgin and recycled high density polyethylene
with a minimum cell class of 424420C for 4- to 10-inch diameter pipe or
435420C for 12- to 36-inch diameter, as defined in ASTM D3350

4. The flexibility factor of HDPE pipe shall not exceed 0.095.

B. Joints

1. Furnish HDPE pipe with bell and spigot joints in conformance with
ASTM F2648.

2. Gasket material shall conform to ASTM F477.

C. Fittings

1. Provide fittings of the same manufacturer for each type of HDPE pipe.
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2.

Manufactured fittings such as wyes, tees, elbows, or adaptors will not be
accepted for use in place of drain basins unless otherwise indicated on the
Drawings.

D. Pipe Markings

1.

Each length of HDPE pipe shall be clearly marked with the following
information at a minimum:

a. Name of manufacturer or identification symbol

b. Nominal pipe size

c. Product/extrusion code

2.03 Pipe Accessories
A. Pipe to Structure Connections
1. Pipe penetration holes shall be either pre-formed by manufacturer or core
drilled in the field.
2. Provide flexible neoprene molded boot or resilient seal which conforms to
ASTM C923. Provide Kor-N-Seal boot as manufactured by National Pollution
Control Systems, Inc. or approved equal. Provide resilient seal as
manufactured by A-Lok or approved equal.
2.04 Drain Basins and Accessories
A. Structures
1. Provide PVC drain basins which are manufactured from PVC pipe stock,
utilizing a thermo-molding process to re-form the pipe stock to the furnished
configuration. Drainage pipe connection stubs shall be manufactured from
PVC pipe stock and formed to provide a watertight connection with the
specified type of pipe. The raw material shall conform to ASTM D1784 cell
class 12454,
2. PVC structure joints shall conform to ASTM D3212. Flexible elastomeric
seals shall conform to ASTM F477.
3. Provide Nyloplast drain basins as manufactured by Advanced Drainage
Systems, Inc. or approved equal.
B. Castings
1. Furnish cast iron or ductile iron frames and covers to match the diameter of
the drain basin installed. Road and highway grates shall meet minimum H-20
load rating.
2.05 Geotextile
A. Provide non-woven needle punched or heat bonded geotextile consisting of
strong, rot-resistant, chemically stable long-chain synthetic polymer materials
which are dimensionally stable relative to each other including selvedges.
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B. Furnish geotextile which meets or exceeds INDOT Standard Specification
Section 918 and the following requirements:

TEST METHOD REQUIREMENT
Grab Strength ASTM D4632 80 1b (355.8 N)
Seam Strength (mfrd. & field) ASTM D4632 701b (311.4 N)
Puncture Strength ASTM D4833 251b (111.2N)
Trapezoid Tear ASTM D4533 251b (111.2N)
Apparent Opening Size ASTM D4751 Sieve No. 50 max.
Permeability ASTM D4491 0.1 mm/sec
Ultraviolet Degradation (150 hrs.) | ASTM D4355 70% strength retained

PART 3 - EXECUTION
3.01 Examination
A. Verification of Conditions

1. Before installing piping, verify location, depth, type of joint needed, and size
of pipe to which connection is proposed.

2. Assure that lines can be run as proposed. Notify Town immediately for
approval of any necessary deviation before lines are run.

3. Work all lengths of pipe into place without forcing.

3.02 Installation
A. General

1. Provide all tools, labor and equipment necessary for the safe and expeditious
installation of all hybrid ditches, drain basins, and appurtenances as shown
on the Drawings and specified herein.

2. Perform all clearing, grubbing, excavation, trenching, bedding, and backfilling
required in accordance with Section 02220 - Trenching, Backfilling and
Compaction for Utilities.

B. Bedding and Backfill

1. Place aggregate in a manner which minimizes contamination of the hybrid
ditch pipe.

2. Place coarse aggregate bedding and backfill material in 6 to 8-inch balanced
lifts to ensure proper compaction and filling of all voids. Hand tamp or "walk"
aggregate into place.

3. Place fine aggregate backfill material in maximum 12-inch balanced lifts to
ensure proper compaction. Compact each lift to 95 percent of Standard
Proctor dry density in accordance with ASTM D698.
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C. Pipe and Accessories

1.

2.

10.

Lay hybrid ditch pipe uniformly to line and grade so that finished pipe will
present a uniform conduit.

Set line and grade by means of laser beam and target for alignment and
grade.

Lay pipe progressively upgrade in a manner to form close, concentric joints
with smooth bottom inverts.

Maintain 18 inches of vertical separation and 10 feet of horizontal separation
between new hybrid ditch pipe and new or existing water mains unless
otherwise directed. Notify Town immediately of all instances where
separation cannot be maintained.

After joint is made, place sufficient bedding material along each side of the
pipe to prevent conditions that might tend to move the pipe off line or grade.
Temporarily plug installed piping systems at end of each day’s work or other
interruption of progress on a given line. Plug shall be adequate to prevent
entry of animals and entrance or insertion of deleterious materials and shall
be installed in a manner satisfactory to the Town.

Securely attach fabricated branches for wyes and tees to wall of pipe in such
a manner as to not restrict or otherwise interfere with flow characteristics of
the pipe.

Install boot and saddle connectors for all taps to concrete and RCP pipe.
Ensure smooth trench bottom free from large, exposed rocks greater than
3 inches in diameter, and cover trench bottom with geotextile as specified
herein and No. 8 washed gravel. Install pipe with perforations facing
downward at a minimum grade of 0.10 percent and 2 feet minimum to 4 feet
maximum cover. Cover PCPP with No. 8 washed gravel to a minimum of
12 inches above the pipe crown. Fold geotextile around gravel and backfill
as specified and as shown on the Drawings.

If any existing drainage tile systems are encountered during construction,
reconstruct the tile to its original conditions or connect tile to the new storm
drainage system as approved by the Town.

D. Drain Basins and Accessories

1.

Join pipe bell spigot to the structure body by use of a swage mechanical joint.
Bed and backfill drain basins as specified for PVC pipe in Section 02200 -
Trenching, Backfilling and Compaction for Utilities.

3. Install drain basins so axis of structure is vertical.

4. Unless otherwise indicated, set castings for all structures at finish grade level.
Inline drain and drain basin bodies shall be cut to final grade. No brick,
stone, or concrete block will be permitted to set the casting to the finish grade
level. Adjust castings to the satisfaction of the Town, at Contractor’s
expense.

5. For H-20 load rate installations, pour a concrete ring under and around the
grate and frame per the manufacturer’s recommendations.

6. Remove all debris and excess soil from structures after installation and prior
to flushing the storm sewer pipes, to the satisfaction of the Town.
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E. Connection to Existing Structures

1. Core drill new pipe penetration at the proper location where the pipe enters
the structure.

2. Install flexible neoprene molded boot or resilient seal to secure the pipe in the
structure wall as noted in Article 2.03A.2 of this Section.

3.03 Field Quality Control

A. Tests

1. Deflection Test for Flexible Pipes

a.

Pipe materials considered flexible include the following:

1) HDPE

2) PCPP

Perform testing in presence of Town.

Perform deflection testing on all flexible pipes after the final backfill has
been in place for at least 30 days.

Perform deflection test using a mandrel pulled by hand. The mandrel
(go/no-go) device shall be cylindrical in shape and constructed with
9 or 10 evenly spaced arms or prongs.

No pipe shall exceed a vertical deflection of 5 percent. Uncover, replace,
and retest any pipe not passing the deflection test until a satisfactory
result is achieved.

B. Inspection

1. Television Inspection

a. Televise all pipe segments in excess of 40 feet in length.

b. Perform all television inspection in presence of Town.

c. Clean all new pipe segments by “flooding” prior to television inspection.
The image shall be clear so the interior condition of the pipe is easily
evaluated.

d. Correct all unacceptable conditions found during the television inspection
and re-televise until no unacceptable conditions are found.

e. Unacceptable conditions are conditions that adversely affect the ability of
the system to function as designed or to be properly maintained and may
include, but are not limited to, the following:

1) Protruding taps

2) Cracked or faulty pipe

3) Misaligned or deformed pipe

4) Debris in line

5) Excessive gaps at joints

6) Bellies or sags with a depth greater than or equal to 10 percent of the
pipe diameter (maximum of 3 inches) or a length greater than 25 feet

f.  Submit copy of the televising recording within 14 calendar days of the
inspection.
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3.04 Cleaning

A. Clean all new pipe segments with high pressure water jet after installation and
before testing.

PART 4 - FIGURES

4.01 Associated Standard Details
Detail No. Description
SW-04 Hybrid Ditch Trench
SW-05 Modified Hybrid Ditch Trench
SW-06 Hybrid Ditch Trench at Inlet
SW-07 Hybrid Ditch Profile

END OF SECTION 02715
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SECTION 02720 - STORM SEWER SYSTEMS

PART 1 - GENERAL
1.01 Summary

A. Section Includes: Furnishing and installing all culverts, storm sewers, end
sections, inlets, manholes, and appurtenances as shown on the Drawings and as
specified herein.

B. Related Sections

1. Section 02101 - Erosion and Sediment Control and Stormwater Pollution
Prevention
2. Section 02220 - Trenching, Backfilling and Compaction for Utilities

1.02 References

A. American Association of State Highway and Transportation Officials (AASHTO),
latest editions

1. AASHTO M36 - Standard Specification for Corrugated Steel Pipe, Metallic-
Coated for Sewers and Drains

2. AASHTO M170 - Standard Specification for Reinforced Concrete Culvert,
Storm Drain, and Sewer Pipe

3. AASHTO M207 - Standard Specification for Reinforced Concrete Elliptical
Culvert, Storm Drain, and Sewer Pipe

B. American Society for Testing and Materials (ASTM), latest editions

1. ASTM A48 - Standard Specification for Gray Iron Castings

2. ASTM A615 - Standard Specification for Deformed and Plain Carbon-Steel
Bars for Concrete Reinforcement

3. ASTM C76 - Standard Specification for Reinforced Concrete Culvert, Storm
Drain, and Sewer Pipe

4. ASTM C443 - Standard Specification for Joints for Concrete Pipe and
Manholes, Using Rubber Gaskets

5. ASTM C478 - Standard Specification for Precast Reinforced Concrete
Manhole Sections

6. ASTM C507 - Standard Specification for Reinforced Concrete Elliptical
Culvert, Storm Drain, and Sewer Pipe

7. ASTM C928 - Standard Specification for Packaged, Dry, Rapid-Hardening
Cementitious Materials for Concrete Repairs

8. ASTM C1433 - Standard Specification for Precast Reinforced Concrete
Monolithic Box Sections for Culverts, Storm Drains, and Sewers

9. ASTM C1577 - Standard Specification for Precast Reinforced Concrete
Monolithic Box Sections for Culverts, Storm Drains, and Sewers Design
According to AASHTO LRFD
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

ASTM D1784 - Standard Specification for Rigid Poly(Vinyl Chloride) (PVC)
Compounds and Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds

ASTM D2412 - Standard Test Method for Determination of External Loading
Characteristics of Plastic Pipe by Parallel-Plate Loading

ASTM D3034 - Standard Specification for Type PSM Poly(Vinyl Chloride)
(PVC) Sewer Pipe and Fittings

ASTM D3212 - Standard Specification for Joints for Drain and Sewer Plastic
Pipes Using Flexible Elastomeric Seals

ASTM D3350 - Standard Specification for Polyethylene Plastics Pipe and
Fittings Materials

ASTM D4101 - Standard Specification for Polypropylene Injection and
Extrusion Materials

ASTM F477 - Standard Specification for Elastomeric Seals (Gaskets) for
Joining Plastic Pipe

ASTM F679 - Standard Specification for Poly(Vinyl Chloride) (PVC) Large-
Diameter Plastic Gravity Sewer Pipe and Fittings

ASTM F714 - Standard Specification for Polyethylene (PE) Plastic Pipe
(SDR-PR) Based on Outside Diameter

ASTM F894 - Standard Specification for Polyethylene (PE) Large Diameter
Profile Wall Sewer and Drain Pipe

ASTM F949 - Standard Specification for Poly(Vinyl Chloride) (PVC)
Corrugated Sewer Pipe With a Smooth Interior and Fittings

ASTM F1055 - Standard Specification for Electrofusion Type Polyethylene
Fittings for Outside Diameter Controlled Polyethylene and Crosslinked
Polyethylene (PEX) Pipe and Tubing

ASTM F1803 - Standard Specification for Poly(Vinyl Chloride) (PVC) Closed
Profile Gravity Pipe and Fittings Based on Controlled Inside Diameter

ASTM F2648 - Standard Specification for 2 to 60 inch [50 to 1500 mm]
Annular Corrugated Profile Wall Polyethylene (PE) Pipe and Fittings for Land
Drainage Applications

Indiana Department of Transportation (INDOT) Standard Specifications, latest
edition
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Section 901 - PCC Materials

Section 904 - Aggregates

Section 907 - Concrete, Clay, and Plastic Drainage Components
Section 908 - Metal Pipe

Section 910 - Metal Materials

1.03 Submittals

A. Submittals must be provided to the Town of Brownsburg electronically.

B. Product Data, as applicable

PwnN P

Pipe

Fittings

End Sections
Trash Guards
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5. Structures
6. Castings
7. Manhole Steps
1.04 Delivery, Storage, and Handling

A. Acceptance at Site

1.

wnN

Load and unload all pipe, fittings, structure sections, and appurtenances in a

manner to avoid shock and damage. Do not drop materials. Lift by hoists or

skids when hand lifting is not feasible. Never allow pipe handled on skidways

to skid or roll against pipe already on the ground.

Replace damaged or defective pipe and appurtenances at no additional cost.

Pipe possessing defects including, but not limited to the following, will be

rejected for installation:

a. Variations from straight centerline

b. Elliptical shape in round pipe

c. Lack of rigidity

d. lllegible markings as required herein

e. Bruised, broken, or otherwise damaged metallic or bituminous coating or

liner, as applicable

Deep or excessive gouges, dents, bends, or scratches on the pipe wall

Fractures, punctures, or cracks passing through the pipe wall

Damaged or cracked ends where such damage would prevent making a

satisfactory joint

Concrete pipe and structures possessing defects including, but not limited to

the following, will be rejected for installation:

a. Fractures or cracks passing through the wall

b. Honeycombed or open texture which would adversely affect the function
of the box sections

c. Ends of sections are not normal to the walls and centerline of the section

Geotextile possessing defects including, but not limited to the following, will

be rejected for installation:

a. Rips or punctures passing through the material

b. Deterioration from light, temperature, or other unsatisfactory conditions

s@a

B. Storage and Protection

1.
2.
3

Store materials in an area safe from damage and deterioration.

Protect plastic pipes from extreme temperatures and ultraviolet radiation.
Keep interior of pipe, fittings, manhole sections, and appurtenances free from
dirt and foreign matter.

Store gaskets in a cool location out of direct sunlight and free from contact
with petroleum products.

Inspect all pipe, structures, and appurtenances prior to installation and
promptly remove damaged or unsuitable materials. Replace with new and
unused materials.

TOWN OF BROWNSBURG STORM SEWER SYSTEMS
CONSTRUCTION STANDARDS

MARCH 2024

02720-3



PART 2 - PRODUCTS

Storm pipe materials shall be selected by the designer and specified on the construction plans.
Pipe material changes after plan approval by the Town must be resubmitted to the Town
through the online portal for review and approval.

2.01 High Density Polyethylene (HDPE) Pipe

A. Pipe Material

1.

Provide HDPE pipe for culverts and storm sewers which are 12 to 24 inches

in diameter. HDPE pipe shall not be used for culverts and storm sewers over

24 inches in diameter.

Provide dual wall corrugated HDPE pipe and fittings, consisting of an annular

outer corrugated pipe wall and a smooth inner wall, in accordance with

ASTM F2648 and INDOT Standard Specification Section 907.

HDPE pipe and fittings material shall be either:

a. Virgin high density polyethylene with a minimum cell class of 435400C, as
defined in ASTM D3350

b. Engineered compound of virgin and recycled high density polyethylene
with a minimum cell class of 435420C, as defined in ASTM D3350

4. The flexibility factor of HDPE pipe shall not exceed 0.095.
B. Joints
1. Furnish HDPE pipe with bell and spigot joints in conformance with

2.

ASTM F2648.
Gasket material shall conform to ASTM F477.

C. Fittings

1.
2.

Provide fittings of the same manufacturer for each type of HDPE pipe.
Manufactured fittings such as wyes, tees, elbows, or adaptors will not be
accepted for use in place of storm sewer manholes or inlets, unless otherwise
indicated on the Drawings.

D. Pipe Markings

1.

Each length of HDPE pipe shall be clearly marked with the following
information at a minimum:

a. Name of manufacturer or identification symbol

b. Nominal pipe size

c. Product/extrusion code
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2.02 Polypropylene Pipe (PP)
A. Pipe Material

1. Provide PP for storm sewers which are 12 to 60 inches in diameter. PP shall
not be used for storm sewers over 60 inches in diameter.

2. Provide double wall polypropylene pipe with a smooth interior and annular
exterior corrugations in accordance with ASTM F2736 (12 to 24-inch
diameter).

3. Provide triple wall polypropylene pipe with a smooth interior and exterior
surface in accordance with ASTM F2764 (30 to 60-inch diameter).

4. Pipe shall have minimum stiffness of 46 psi when tested in accordance with
ASTM D2412.

B. Joints

1. Furnish PP with a gasketed integral bell and spigot joints meeting the
requirements of ASTM F2736 (12 to 24-inch diameter) and ASTM F2764 (30
to 60-inch diameter).

C. Fittings

1. Provide fittings which conform to ASTM F2736 (12 to 24-inch diameter) and
ASTM F2764 (30 to 60-inch diameter).

2. Securely attach fabricated branches for wyes and tees to the wall of the pipe
in a watertight manner and flush with the inside surface of the pipe.

D. Pipe Markings

1. Each length of PP shall be clearly marked with the following information at a

minimum:
a. Name of manufacturer or identification symbol
b. Nominal pipe size
c. Product/extrusion code
2.03 Polyvinyl Chloride (PVC) Pipe
A. Pipe Material

1. Provide PVC pipe for culverts and storm sewers which are 12 to 36 inches in
diameter. PVC pipe shall not be used for culverts and storm sewers over
36 inches in diameter.

2. Provide solid wall gravity flow PVC storm sewer pipe and fittings with bell and
spigot joints with elastomeric seals and smooth inner walls in accordance
with ASTM D3034 (12 to 15-inch diameter), ASTM F679 (18 to 36-inch
diameter), and INDOT Standard Specification Section 907.

3. Provide PVC pipe with a minimum cell class of 12364 for 12 to 15-inch
diameter pipes. Provide PVC pipe with a minimum cell class of 12454 for
18 to 36-inch diameter pipes. Cell class properties shall be in accordance
with ASTM D1784.
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4. PVC pipe shall have a minimum pipe stiffness of 46 psi in accordance with
ASTM D2412.
B. Joints
1. Furnish PVC pipe with flexible, gasketed compression type joints so that,

when assembled, the gasket inside the bell is compressed radially on the
pipe spigot to form a soil-tight seal. Assemble joints in accordance with the
pipe manufacturer’s recommendations and ASTM D3212.

2. The gasket shall conform to ASTM F477.
C. Fittings
1. Manufactured fittings such as wyes, tees, elbows, or adaptors will not be

accepted for use in place of storm sewer manholes, inlets, or drain basins
unless otherwise indicated on the Drawings.

D. Pipe Markings

1.

Each length of PVC pipe shall be clearly marked with the following
information at a minimum:

a. Name of manufacturer or identification symbol

b. Trade name or trademark

c. Nominal pipe size

d. Production/extrusion code

e. Material and cell class designation

f. ASTM designation

2.04 Reinforced Concrete Box

A. Material

1.

Provide reinforced concrete box structure sections in accordance with
ASTM C1577 and INDOT Standard Specification Section 907.

2. Furnish reinforced concrete box sections manufactured from a homogeneous
concrete mixture in accordance with the test and design requirements of
ASTM C1433. Box sections shall be cured in such a manner that the
specified compressive strength of the concrete is achieved in 28 days or less.

3. Provide precast concrete sections with no more than 4 holes cast or drilled in
the section for handling or laying.

4. Provide rapid setting patch material in accordance with ASTM C928 and
INDOT Standard Specification Section 901 or precast concrete plugs for
filling all holes used for handling.

B. Joints

1. Furnish reinforced concrete box sections with male and female ends
designed to allow box sections to be laid together in a continuous line.

2. Provide joint membrane systems in accordance with INDOT Standard
Specification Section 907.
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C. Steel Reinforcement

=

The minimum cover of concrete over steel reinforcement shall be 1 inch.

The inside steel reinforcement shall extend into the male portion of the joint.
The outside steel reinforcement shall extend into the female portion of the
joint.

The clear distance of the end reinforcement steel must be greater than
1/2 inch but less than 2 inches from the end of the box section.

D. Structure Markings

1.

Each reinforced concrete box section shall be clearly marked with the
following information at a minimum:

Box section span and rise

ASTM table number

Maximum and minimum design earth cover

Specification designation

Date of manufacture

Name or trademark of manufacturer

Orientation of top of structure

@roooow

2.05 Reinforced Concrete Pipe (RCP)

A. Pipe Material

1. Provide RCP for culverts and storm sewers which are 12 inches in diameter
or larger.
2. Provide Classlll, WallB type RCP which conforms to ASTM C76,
AASHTO M170, and INDOT Standard Specification Section 907.
3. Provide elliptical RCP which conforms to ASTM C507, AASHTO M207, and
INDOT Standard Specification Section 907.
4. Lift holes are not permitted for pipes less than 36-inch diameter. A maximum
of 2 lift holes will be permitted for pipes 36-inch diameter and larger.
B. Joints
1. Furnish RCP with tongue and groove joints with compression type rubber
gasket which conforms to ASTM C443.
C. Fittings
1. Supply fabricated wye and tee branches.

D. Pipe Markings

1. Each length of RCP shall be clearly marked with the following information at a
minimum:
a. Nominal pipe size
b. Date of manufacture
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c. Name or trademark of manufacturer

2.06 Pipe Accessories

A. Metal End Sections

1.

2.

Provide metal end sections in accordance with AASHTO M36 and INDOT
Standard Specification Section 908.

Furnish trash guard for all end sections which are 18 inches in diameter and
larger. Trash guards shall have a maximum clear opening of 6 inches and be
removable.

B. Concrete End Sections

1.

2.

Provide concrete end sections in accordance with INDOT Standard
Specification Section 907.

Concrete end sections shall be the same grade and strength as specified for
RCP, ASTM C76, Class IlI.

Reinforcement in the non-tapered portion of the end section shall be the
same as specified for RCP, ASTM C76, Class lll for the size of connecting
pipe.

Reinforcement in the tapered portion of the end section shall have a cross
sectional area equal to that of one layer of steel in the non-tapered portion.
Provide concrete pipe toe anchors on all concrete end sections.

Furnish 3/4-inch coarse thread hook bolts and nuts in accordance with
ASTM A307. Hook bolts and nuts shall be galvanized in accordance with
ASTM A153.

Furnish trash guard for all end sections which are 18 inches in diameter and
larger. Trash guards shall have a maximum clear opening of 6 inches and be
removable.

C. Outfall Protection

1.

Provide energy dissipation and scour protection as required for outfall
protection. Refer to Section 02101 - Erosion and Sediment Control and
Stormwater Pollution Prevention.

2.07 Precast Concrete Manholes, Inlets, and Accessories

A. General

1.

2.

Provide precast concrete sections with no more than 3 holes cast or drilled in
the section for handling.

Provide rapid setting patch material in accordance with ASTM C928 and
INDOT Standard Specification Section 901 or precast concrete plugs for
filling all holes used for handling.
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B. Precast Concrete Manholes

1.

8.

Supply a minimum of 1 adjusting ring for each manhole. Supply precast

concrete riser sections for adjustment greater than 8inches in height.

Adjusting rings shall be either:

a. Precast concrete adjusting rings with a minimum of 4 inches and a
maximum of 8 inches in height.

b. HDPE Manhole adjusting rings by Ladtech, Inc.

Provide precast concrete eccentric cone section which conforms to

ASTM C478. Where indicated on the Drawings, provide flat top section

which conforms to ASTM C478. Cone and flat top sections shall have a

24-inch opening.

Provide precast concrete manhole risers/barrels which conform to

ASTM C478, AASHTO M199, INDOT Standard Specification Section 907,

and as indicated on Drawings.

Provide precast concrete manhole bases which conforms to ASTM C478,

AASHTO M199, and INDOT Standard Specification Section 907.

Provide precast concrete floor or form with Class A concrete. Floor shall be

sloped to the sewer invert.

Provide 2 rows of 1/2-inch diameter flexible butyl rubber joint gaskets

conforming to ASTM C443 and AASHTO M198 for all manhole section joints.

Provide Kent seal or approved equal.

Provide flexible rubber external manhole chimney seal with stainless steel

expansion bands as manufactured by Cretex Specialty Products, Classic

External Chimney Seal, or approved equal.

Sumps are not permitted in manhole structures.

C. Precast Concrete Inlets

1. Provide precast concrete inlets to the dimensions as shown on the Drawings.
2. Provide RCP Class Il, Wall B for yard inlet structures.
3. Sumps are not permitted in inlet structures.
D. Castings
1. Provide cast iron frames and covers in accordance with ASTM A48

2.
3.

Class 35B and INDOT Standard Specification Section 910.

Supply all frames and covers from one manufacturer.

Furnish frames and covers which are rated for traffic, of non-rocking design,
and have machined horizontal and vertical bearing surfaces.

Provide manhole frame and cover as shown in casting schedule below, or
approved equal. Storm manhole solid covers shall have non-penetrating pick
holes. Storm manhole solid covers shall have the words “STORM SEWER”
cast in recessed letters 2 inches in height. Storm manhole grate castings
shall have a pollution prevention message as described in Article 2.07D.6 of
this Section.

Provide inlet casting as shown in casting schedule below, or approved equal.
Inlet castings shall have message pollution prevention message as described
in Article 2.07D.6 of this Section.
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6.

Furnish new stormwater grate castings with a pollution prevention message
and icon which are permanently attached or cast directly into the casting.
The casting shall have the message “DUMP NO WASTE <fish icon> DRAINS
TO WATERWAY” in minimum 1 inch high letters.

7. Storm Structure Casting Schedule:
Structure Casting Neenah
Type Type Model
Manhole Solid Cover R-1642
Manhole Flat Grate R-2501-G
Inlet Chair Back Curb & Gutter R-3286-8V
Inlet Chair Back Curb & Gutter R3287-10V
Inlet Chair Back Curb & Gutter R-3287-15
Inlet Chair Back Curb & Gutter R-3287-SB10
R-3501-TR
Inlet Roll Curb & Gutter R-3501-TL
Inlet Flat Grate (open pavement areas) R-3402-E
Yard Inlet Beehive Grate R-2510-A
Yard Inlet Beehive Grate R-4215-C
E. Steps
1. Provide steps in all structures 4 feet deep or greater in accordance with

2.
3.

AASHTO M199 and INDOT Standard Specification Section 907.

Provide steps with a minimum 10 inches of clear step width.

Furnish copolymer polypropylene coated steel steps or approved non-
corrosive fiberglass steps.

Copolymer polypropylene shall meet the requirements of ASTM D4101
reinforced with deformed 1/2-inch minimum diameter reinforcing steel in
accordance with ASTM A615, Grade 60.

Non-coated cast iron steps will not be accepted.

Provide steps as manufactured by M.A. Industries, Inc., American Step
Company, Inc., or approved equal.

F. Pipe to Structure Connections

1.

2.

TOWN OF BROWNSBURG

Pipe penetration holes shall be either pre-formed by manufacturer or core
drilled in the field.

For RCP, provide non-shrink grout mixture of 2 parts No. 23 fine aggregate in
accordance with INDOT Standard Specification Section 904 and 1 part
Portland cement.

For HDPE, PP, and PVC pipe, provide flexible neoprene molded boot or
resilient seal which conforms to ASTM C923. Provide Kor-N-Seal boot as
manufactured by National Pollution Control Systems, Inc. or approved equal.
Provide resilient seal as manufactured by A-Lok or approved equal.
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PART 3 - EXECUTION

3.01 General

A.

All storm sewer extension or improvements must continue in each direction to the
end of the property line of the new development or annexation property to serve
future development.

B. Inspect pipe, fittings, structures, and appurtenances prior to installation and
promptly remove damaged or unsuitable materials from the job site. Replace
damaged or unsuitable materials with new and unused materials.

C. Install all pipes, fittings, structures, and appurtenances as shown on the standard
details and as specified in this Section. Do not install pipe when, in the opinion of
the Town, trench conditions are unsuitable.

D. Follow manufacturer's installation procedures when installing pipe, fittings,
structures, and appurtenances.

E. All new and existing utility access structures are required to be at finished grade.

3.02 Storm Sewer Television Inspection

A. Televise all new storm sewers.

B. Perform all television inspection in presence of Town.

C. Clean if needed, to ensure the complete circumference of the pipe can be
recorded.

D. Video must be in digital form, disc, thumb drive or other acceptable media
storage device and accompanied by the paper Pipeline Assessment and
Certification Program (PACP) report.

1. Video must start at the center of the structure with the camera looking up at
the open structure to verify the structure is not buried at the time of the
inspection.

2. Video must end at the center of the structure with the camera looking up at
the open structure to verify the structure is not buried at the time of the
inspection, unless the inspection ends at a dropped connection. Then the
report survey ends at the drop connection.

3. The paper PACP report must contain:

a. Date of installation
b. Date of inspection
c. Sewer type
d. Pipe diameter
e. Pipe material
f. Direction of travel
g. Normal and abnormal observations
h. Address or lot number and street name of upstream structure number
i. Use as-built structure numbers
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4.

J.  Contact information of contractor performing in section
Provide a copy to the Brownsburg WWTP Collection Department.

E. Correct all unacceptable conditions found during the television inspection and re-
televise until no unacceptable conditions are found.

F. Unacceptable conditions are conditions that adversely affect the ability of the
system to function as designed or to be properly maintained and may include, but
are not limited to, the following:

arwbdE

Cracked or faulty pipe

Misaligned or deformed pipe

Debris in line

Excessive gaps at joints

Bellies or sags with a depth greater than or equal to 10 percent of the pipe
diameter (maximum of 3 inches) or a length greater than 25 feet

G. Submit copy of the televising recording prior to acceptance.

3.03 Examination

A. Verification of Conditions

1.

2.

3.

Before installing piping, verify location, depth, type of joint needed, and size
of pipe to which connection is proposed.

Assure that lines can be run as proposed. Notify Town immediately for
approval of any necessary deviation before lines are run.

Work all lengths of pipe into place without forcing.

3.04 Installation

A. Culvert Pipe, Storm Sewer Pipe, and Accessories

1. Maintain 18 inches of vertical separation and 10 feet of horizontal separation
between new storm sewer and new or existing water mains unless otherwise
directed. Notify Town immediately of all instances where separation cannot
be maintained.

2. Lay culvert pipe and storm sewer pipe uniformly to line and grade so that
finished culvert or storm sewer will present a uniform conduit.

3. Install RCP pipe with the bell end of the pipe upstream.

4. Minimum allowable cover shall be 24 inches over the top of culvert and storm
sewer pipes in all locations. Shallower depth of cover may be considered by
the Town under conditions where engineering design will alleviate concern for
surface loadings and frost heave.

5. Set line and grade by means of laser beam and target for alignment and
grade.

6. Lay culvert pipe and storm sewer pipe progressively upgrade in a manner to
form close, concentric joints with smooth bottom inverts.

7. After joint is made, place sufficient bedding material along each side of the
pipe to prevent conditions that might tend to move the pipe off line or grade.
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8. Repair any lift holes in a clean, workmanlike manner using a conical shaped
precast concrete plug. Properly seal into place using non-shrink cement
grout. Mastic sealer shall not be used.

9. Temporarily plug installed piping systems at end of each day’s work or other
interruption of progress on a given line. Plug shall be adequate to prevent
entry of animals and entrance or insertion of deleterious materials and shall
be installed in a manner satisfactory to the Town.

10. Securely attach fabricated branches for wyes and tees to wall of pipe in such
a manner as to not restrict or otherwise interfere with flow characteristics of
the pipe.

11. Complete all field-cutting of PVC pipe in a neat, trim manner using a hand or
power saw. Field cutting of closed profile pipe requires any exposed
channels be sealed in accordance with the manufacturer’'s recommendation.

12. Place the end of the connecting pipe in the concrete end section so that flow
lines are flush. Fill the joint completely with mortar.

13. Transition from the specified fill slope to the slope of the end section to create
a smooth transition approximately 10 feet in length.

14. Install trash guards on all pipe end sections 18 inches and larger in diameter.

15. If any existing drainage tile systems are encountered during construction,
reconstruct the tile to its original conditions or connect tile to the new storm
drainage system as approved by the Town.

B. Precast Concrete Manholes, Inlets, and Accessories

=

Install storm structures to provide a maximum structure spacing of 500 feet.

2. For new storm sewer construction, install storm manhole at locations where
there is a change in storm sewer alignment, slope, size, or material.

3. Unless otherwise indicated, provide 0.1 foot sewer invert drop through
manholes.

4. Keep structure excavations free from water during construction.

5. Fill all areas excavated below the depth required for the structure's base with
a minimum of 6 inches of No. 8 crushed stone at Contractor’s expense.

6. Install precast concrete risers and adjusting rings in such combination that

the manhole frame will be at the proper elevation. Structures shall be

completely constructed to proper finished grade before curbs, asphalt, or

other pavement may be installed. Patching and filling under frames will not

be permitted.

Install manhole frame to grade and centered.

Install steps beginning at approximately 8 inches below the top of the cone

section (maximum 21 inches from top of casting). Install steps at 12 inches

on center minimum to 16 inches on center maximum, continuous and spaced

uniformly.

9. Install steps with minimum 3-inch wall embedment and minimum 4-inch clear
distance projection from the wall as measured from the point of embedment.

10. Install precast concrete base, risers, cone, and flat top sections so that the
axis of the manhole is vertical.

11. Install precast concrete inlets so that the axis of the structure is vertical.

12. Install Kent Seal or approved equal gaskets for joints in accordance with the

manufacturer’s recommendations.

© N
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13.

14.

15.

16.
17.

Wrap riser joints with external joint seals in accordance with manufacturer’s
recommendations. Install external seal from 6 inches above joint to 6 inches
below.

Prior to backfilling, fill all holes used for handling with rapid setting patch
material or with precast concrete plugs secured with Portland cement mortar.
Unless otherwise indicated, set castings for all structures at finish grade level.
Adjust castings to the satisfaction of the Town, at Contractor’s expense.
Storm sewer structures and castings must be inspected by the Town.

Submit to the Town the top of casting elevations for inlets and maholes prior
to the placement of curb and gutter, pavement or fill around the structure.
Proper casting elevation will be verified. Adjustment and repairs shall be
made prior to performance and final bond releases.

C. Pipe to Structure Connections

1.

2.

Core drill new pipe penetration into existing structure at the proper location
where the pipe enters the structure.

For concrete pipe and RCP, fill the annular space between the pipe and
structure interior and exterior walls with grout as noted in Article 2.07F.2 of
this Section.

For HDPE and PVC pipe, install flexible neoprene molded boot or resilient
seal to secure the pipe in the structure wall as noted in Article 2.07F.3 of this
Section.

D. Connection to Existing Sewer

1.

Install new service connection to existing storm sewer as shown and as
specified for new service connections to existing sanitary sewers.

3.05 Field Quality Control

A. General

1.

2.

Provide all necessary equipment and instrumentation required for proper
completion of the testing of manholes and piping systems.

All tests shall be made in the presence of the Town. Preliminary tests made
by the Contractor without being observed by the Town will not be accepted.
Notify the Town at least 36 hours (not including holidays or weekends) before
any work is to be inspected or tested.

All defects in piping systems shall be repaired and/or replaced and retested
until acceptable to the Town. Repairs shall be made to the standard of
quality specified for the entire system.

Sections of the system may be tested separately, but any defect which may
develop in a section previously tested and accepted shall be promptly
corrected and retested at no additional cost to the Town.

All manholes and piping systems shall be tested in accordance with these
test methods in addition to any test required by Indiana Department of
Environmental Management (IDEM), State or Local plumbing codes and/or
building authorities.
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B. Tests

1. Deflection Test for Flexible Pipes

a.

Pipe materials considered flexible include the following:

1) HDPE

2) PP

3) PVC

Perform testing in presence of Town.

Perform deflection testing on all flexible pipes after the final backfill has
been in place for at least 30 days.

Perform deflection test using a mandrel pulled by hand. The mandrel
(go/no-go) device shall be cylindrical in shape and constructed with
9 or 10 evenly spaced arms or prongs.

No pipe shall exceed a vertical deflection of 5 percent. Uncover, replace,
and retest any pipe not passing the deflection test until a satisfactory
result is achieved.

C. Inspection

1. Television Inspection

a.
b.
c.

f.

3.06 Cleaning

Televise all storm sewers in excess of 40 feet in length.

Perform all television inspection in presence of Town.

Clean all new storm sewers by “flooding” prior to television inspection.

The image shall be clear so the interior condition of the pipe is easily

evaluated.

Correct all unacceptable conditions found during the television inspection

and re-televise until no unacceptable conditions are found.

Unacceptable conditions are conditions that adversely affect the ability of

the system to function as designed or to be properly maintained and may

include, but are not limited to, the following:

1) Protruding taps

2) Cracked or faulty pipe

3) Misaligned or deformed pipe

4) Debris in line

5) Infiltration/exfiltration

6) Excessive gaps at joints

7) Bellies or sags with a depth greater than or equal to 10 percent of the
pipe diameter (maximum of 3 inches) or a length greater than 25 feet

Submit copy of the televising recording prior to acceptance.

A. Provide all necessary equipment required for proper completion of the flushing of
manholes and piping systems. Source, quality, and disposal of water shall be
approved by the Town.

B. Remove all debris and excess soil from structures after installation and prior to
flushing the storm sewer pipes, to the satisfaction of the Town.

TOWN OF BROWNSBURG STORM SEWER SYSTEMS
CONSTRUCTION STANDARDS

MARCH 2024

02720-15



C. Clean all new storm sewers with high pressure water jet after installation and
before testing. All pipe interiors shall be kept clean until acceptance. Any foreign
material discovered in the pipe during inspection shall be removed at the
Contractor's expense.

3.07 Maintenance
A. Stormwater infrastructure that requires regular maintenance such as BMPs, must

be placed, when possible, within 14 feet of concrete/paved areas to minimize
disturbance and improve maintenance access.

PART 4 - FIGURES

4.01 Associated Standard Details
Detail No. Description
GE-01 General Utility Location Plan & Section
GE-02 Minimum Crossover and Separation Requirements for Sewer &
Water Mains
GE-03 Gravity Sewer Repair
SW-08 Metal Pipe End Section
SW-09 Precast Concrete End Section
SW-10 Trash Guard
SW-11 Standard Storm Manhole
SW-12 Type 1 Storm Manhole
SW-13 Inlet Type A
SW-14 Yard Inlet
SS-09 Standard Manhole Benches
SS-10 Precast Concrete Adjusting Ring

END OF SECTION 02720
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SECTION 02730 — GRAVITY SANITARY SEWER SYSTEMS

PART 1 - GENERAL
1.01 Summary

A. Section Includes: Furnishing and installing and gravity sanitary sewers, services,
manholes, and appurtenances as shown on the Drawings and as specified
herein.

B. Related Work Specified Elsewhere

1. Section 02220 - Trenching, Backfilling and Compacting for Utilities
2. Section 02732 - Testing Sanitary Sewers and Force Mains
3. Section 02737 - Force Main Sewer Systems

1.02 References

A. American Association of State Highway and Transportation Officials (AASHTO),
latest editions

1. AASHTO M198 - Standard Specification for Joints for Concrete Pipe,
Manholes, and Precast Box Sections Using Preformed Flexible Joint
Sealants

2. AASHTO M199 - Standard Specification for Precast Reinforced Concrete
Manhole Sections

B. American National Standards Institute (ANSI), latest editions

1. ANSI A21.4 - Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for
Water

2. ANSI A21.11 - Rubber-Gasket Joints for Ductile-lron Pressure Pipe and
Fittings

3. ANSI A21.51 - Ductile-Iron Pipe, Centrifugally Cast, for Water

C. American Society for Testing and Materials (ASTM), latest editions

N

. ASTM A48 - Standard Specification for Gray Iron Castings

2. ASTM A615 - Standard Specification for Deformed and Plain Carbon-Steel
Bars for Concrete Reinforcement

3. ASTM A746 - Standard Specification for Ductile Iron Gravity Sewer Pipe

4. ASTM C76 - Standard Specification for Reinforced Concrete Culvert, Storm
Drain, and Sewer Pipe

5. ASTM C361 - Standard Specification for Reinforced Concrete Low-Head
Pressure Pipe

6. ASTM C443 - Standard Specification for Joints for Concrete Pipe and
Manholes, Using Rubber Gaskets

7. ASTM C478 - Standard Specification for Precast Reinforced Concrete

Manhole Sections
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

ASTM C923 - Standard Specification for Resilient Connectors Between
Reinforced Concrete Manhole Structures, Pipes, and Laterals

ASTM C928 - Standard Specification for Packaged, Dry, Rapid-Hardening
Cementitious Materials for Concrete Repairs

ASTM D3034 - Standard Specification for Type PSM Poly(Vinyl Chloride)
(PVC) Sewer Pipe and Fittings

ASTM D3212 - Standard Specification for Joints for Drain and Sewer Plastic
Pipes Using Flexible Elastomeric Seals

ASTM D4101 - Standard Specification for Polypropylene Injection and
Extrusion Materials

ASTM F477 - Standard Specification for Elastomeric Seals (Gaskets) for
Joining Plastic Pipe

ASTM F679 - Standard Specification for Poly(Vinyl Chloride) (PVC) Large-
Diameter Plastic Gravity Sewer Pipe and Fittings

ASTM F714 - Standard Specification for Polyethylene (PE) Plastic Pipe
(SDR-PR) Based on Outside Diameter

ASTM F894 - Standard Specification for Polyethylene (PE) Large Diameter
Profile Wall Sewer and Drain Pipe

ASTM F949 - Standard Specification for Poly(Vinyl Chloride) (PVC)
Corrugated Sewer Pipe With a Smooth Interior and Fittings

ASTM F1055 - Standard Specification for Electrofusion Type Polyethylene
Fittings for Outside Diameter Controlled Polyethylene and Crosslinked
Polyethylene (PEX) Pipe and Tubing

ASTM F1803 - Standard Specification for Poly(Vinyl Chloride) (PVC) Closed
Profile Gravity Pipe and Fittings Based on Controlled Inside Diameter

ASTM F2648 - Standard Specification for 2 to 60 inch [50 to 1500 mm]
Annular Corrugated Profile Wall Polyethylene (PE) Pipe and Fittings for Land
Drainage Applications

D. American Water Works Association (AWWA) Standards, latest editions

1.
2.
3.

AWWA C104 - Cement Mortar Lining for Ductile Iron Pipe and Fittings
AWWA C110 - Ductile Iron and Gray Pipe Fittings
AWWA C151 - Ductile Iron Pipe, Centrifugally Cast

E. Indiana Department of Transportation (INDOT) Standard Specifications, latest
edition

1.
2.
3.

Section 901 - PCC Materials
Section 907 - Concrete, Clay, and Plastic Drainage Components
Section 910 - Metal Materials

1.03 Submittals

A. Submittals must be provided to the Town of Brownsburg electronically.

B. Product Data, as applicable

1.
2.

Pipe
Fittings
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3. Structures
4. Castings
5. Manhole Steps
1.04 Delivery, Storage, and Handling

A. Acceptance at Site

1.

Load and unload all pipe, fittings, structure sections, and appurtenances in a

manner to avoid shock and damage. Do not drop materials. Lift by hoists or

skids when hand lifting is not feasible. Never allow pipe handled on skidways

to skid or roll against pipe already on the ground.

Replace damaged or defective pipe and appurtenances at no additional cost.

Pipe possessing defects including, but not limited to the following, will be

rejected for installation:

a. Variations from straight centerline

b. Elliptical shape in round pipe

c. Lack of rigidity

d. lllegible markings as required herein

e. Bruised, broken, or otherwise damaged metallic or bituminous coating or
liner, as applicable

f. Deep or excessive gouges, dents, bends, or scratches on the pipe wall

g. Fractures, punctures, or cracks passing through the pipe wall
Damaged or cracked ends where such damage would prevent making a
satisfactory joint

Concrete structures possessing defects including, but not limited to the

following, will be rejected for installation:

a. Fractures or cracks passing through the wall

b. Honeycombed or open texture which would adversely affect the function
of the box sections

c. Ends of sections are not normal to the walls and centerline of the section

B. Storage and Protection

1.
2.
3

Store materials in an area safe from damage and deterioration.

Protect plastic pipes from extreme temperatures and ultraviolet radiation.
Keep interior of pipe, fittings, manhole sections, and appurtenances free from
dirt and foreign matter.

Store gaskets in a cool location out of direct sunlight and free from contact
with petroleum products.

Inspect all pipe, structures, and appurtenances prior to installation and
promptly remove damaged or unsuitable materials. Replace with new and
unused materials.
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PART 2 - PRODUCTS
2.01 Polyvinyl Chloride (PVC) Pipe
A. Pipe Material

1. Provide PVC pipe for sanitary sewers which are 8 to 48 inches in diameter for
installations up to 25 feet deep. Provide solid wall PVC gravity sewer pipe.

a. For pipe sizes 15-inch and less which are less than 15 feet deep, provide
SDR-35 PVC conforming to ASTM D3034.

b. For pipe sizes 15-inch and less which are 15 to 25 feet deep, provide
SDR-26 PVC conforming to ASTM D3034.

c. For pipe sizes 15-inch and less which are within 10 feet or a water main
or 50 feet of a water well, regardless of depth, provide SDR-21 PVC
conforming to ASTM D3034.

d. For pipe sizes 18-inch to 48-inch, regardless of depth, provide PVC
conforming to ASTM F679.

B. Joints

1. Joints shall be bell and spigot type with elastomeric seals per ASTM D3212,
with gaskets conforming to ASTM F477.

C. Fittings

1. Provide fittings such as wyes, tees, and bends made in such a manner as to
provide strength and watertightness at least equal to the class of the adjacent
main line pipe to which they are jointed.

2. Fittings shall conform to all other requirements specified for corresponding
pipe class and internal diameter. Joints shall be of the same type as used on
the adjoining pipe.

3. Fabricated branches for wyes and tees shall be securely attached to the wall
of the pipe in a watertight manner and shall be flush with the inside surface of
the pipe.

D. Service Laterals

1. Building service laterals shall be a minimum of 6-inch diameter PVC of the
same class as the adjacent sanitary sewer main, conforming to
ASTM D3034.

E. Pipe Markings

1. Each length of PVC pipe shall be clearly marked with the following
information at a minimum:
a. Name of manufacturer or identification symbol
b. Trade name or trademark
c. Nominal pipe size
d. Production/extrusion code
e. Material and cell class designation
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f. ASTM designation

2.02 Ductile Iron (DI) Pipe
A. Pipe and Fitting Material

1. Provide DI pipe for sanitary sewers which are 8 to 60 inches in diameter.

2. Provide DI pipe and fittings in conformance with the requirements of
ANSI/AWWA A21.51/C151 and ASTM A746.

3. Furnish Pressure Class 350 DI pipe.

B. Pipe Coating and Lining

1. Outside surfaces of the pipe and fittings shall be bituminous-coated
complying with ANSI/AWWA A21.51/C151 and ANSI/AWWA A21.10/C110.

2. Inside surfaces of all pipes, fittings and adapters shall be lined with cement
mortar and a bituminous seal coat. Cement mortar lining and bituminous seal
coat shall meet the requirements of ANSI/AWWA A21.4/C104.

C. Joints

1. Supply pipe with push-on type joints conforming to ANSI A21.11 (AWWA
C111).

2. Supply fittings with push-on or mechanical joints rated for 150 psi working
pressure.

D. Pipe Markings

1. Each length of pipe shall be clearly marked with the following information at a

minimum:
a. Manufacturer's name or trademark
b. Pipe class
c. Year of manufacture
2.03 Reinforced Concrete Pipe (RCP)
A. Pipe Material

1. Provide RCP for sanitary sewers which are 12 to 144 inches in diameter.
Provide RCP in accordance with ASTM C76. Select RCP of the appropriate
Class and wall type for the pipe size and installation conditions.

3. Lift holes are not permitted for pipes less than 36-inch diameter. A maximum
of 2 lift holes will be permitted for pipes 36-inch diameter and larger.

B. Pipe Lining

1. Provide all RCP for sanitary sewers with a factory lining.

2. The lining material shall be resistant to municipal sewage.
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3. RCP pipe liner shall be completed with heat welded joints at all pipe joints
where the liner is discontinuous across the joint. Liner sheets with adhesive
backing or other non-heat welded joint overlays will not be permitted.

4. Liner shall be embedded in concrete to withstand a test pull of at least
100 pounds per linear inch, applied perpendicularly to the concrete surface
for a period of one minute, without rupture of the locking extensions or
withdrawal from embedment. This test shall be made at a temperature of 70
to 80 degrees Fahrenheit.

5. Lining material shall have good impact resistance, shall be flexible, and shall
have an elongation sufficient to bridge up to 1/4-inch settling cracks, which
may occur in the joint after installation, without damage to the lining.

6. The lining shall be repairable at any time during the life of the pipe by heat
welding additional materials to the liner.

C. Joints

1. For burial depths up to 25 feet, furnish RCP with tongue and groove joints
with compression type rubber gasket which conforms to ASTM C443.

2. For burial depths greater than 25 feet, joints shall be designed in accordance
with ASTM C361.

3. Provide only one style of joint system or configuration between adjacent
manholes.

D. Fittings
1. Supply fabricated wye and tee branches.
E. Pipe Markings
1. Each length of RCP shall be clearly marked with the following information at a
minimum:
a. Nominal pipe size

b. Date of manufacture
c. Name or trademark of manufacturer

2.04 Manhole and Accessories
A. General
1. Provide precast concrete sections with no more than 3 holes cast or drilled in
the section for handling.
2. Provide rapid setting patch material in accordance with ASTM C928 and
INDOT Standard Specification Section 901 or precast concrete plugs for
filling all holes used for handling.
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B. Precast Concrete Manholes

1. Supply a minimum of 1 adjusting ring for each manhole. Supply precast
concrete riser sections for adjustment greater than 8 inches in height.
Adjusting rings shall be either:

a. Precast concrete adjusting rings with a minimum of 4 inches and a
maximum of 8 inches in height.
b. HDPE Manhole adjusting rings by Ladtech, Inc.

2. Provide precast concrete eccentric cone section which conforms to
ASTM C478. Where preapproved by Town, provide flat top section which
conforms to ASTM C478. Cone and flat top sections shall have a 24-inch
opening.

3. Provide precast concrete manhole risers/barrels which conform to
ASTM C478, AASHTO M199, INDOT Standard Specification Section 907,
and as indicated on Drawings.

4. Provide precast concrete manhole bases which conforms to ASTM C478,
AASHTO M199, and INDOT Standard Specification Section 907. Base
sections shall be a minimum 6 inches thick for 48-inch diameter manholes
and a minimum 8 inches thick for manholes greater than 48-inch diameter.
Base floor shall be sloped to the sewer invert.

5. For doghouse manhole base, provide precast concrete base with "doghouse"
openings that are approved by the Town of Brownsburg.

6. Manhole benchwalls shall be precast or constructed using a concrete mixture
with a low cure time and the ability to be troweled to a smooth finish. The
benchwall shall exhibit a 28-day compressive strength of no less than
4,000 psi.

7. Provide 2rows of 1/2-inch diameter flexible butyl rubber joint gaskets
conforming to ASTM C443 and AASHTO M198 for all manhole section joints.
Provide Kent seal or approved equal.

8. Provide flexible rubber external manhole chimney seal with stainless steel
expansion bands as manufactured by Cretex Specialty Products, Classic
External Chimney Seal, or approved equal.

9. Sumps are not permitted in manhole structures.

10. Coat the exterior surface of manholes with coal-tar epoxy, Tnemec Series 46-
H-413 Hi-Build Tneme-Tar, or approved equal. Final dry mil thickness shall
be minimum 20.0 mils. Coat precast manholes at the factory prior to
shipment. Monolithic concrete manholes and structures cast in the field shall
be cured for a minimum of seven days and coated in the field.

C. Castings

1. Provide cast iron frames and covers in accordance with ASTM A48
Class 35B and INDOT Standard Specification Section 910.

2. Supply all frames and covers from one manufacturer.

3. Furnish frames and covers which are rated for traffic, of non-rocking design,
and have machined horizontal and vertical bearing surfaces. Frames and lids
shall be watertight and have a grooved rubber gasket with concealed pick
holes.
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D.

E.

4. Provide manhole frame and cover as shown in casting schedule below, or
approved equal. Sanitary manhole lids shall have the words “SANITARY
SEWER” cast in raised letters 2 inches in height.

5. Sanitary Manhole Casting Schedule:

Type Neenah Model
Frame R-1642
Cover R-1642

Steps

1. Provide steps in all structures 4 feet deep or greater in accordance with
AASHTO M199 and INDOT Standard Specification Section 907.

2. Provide steps with a minimum 10 inches of clear step width.

3. Furnish copolymer polypropylene coated steel steps or approved non-
corrosive fiberglass steps.

4. Copolymer polypropylene shall meet the requirements of ASTM D4101
reinforced with deformed 1/2-inch minimum diameter reinforcing steel in
accordance with ASTM A615, Grade 60.

5. Non-coated cast iron steps will not be accepted.

6. Provide steps as manufactured by M.A. Industries, Inc., American Step
Company, Inc., or approved equal.

Pipe to Structure Connections

1. Pipe penetration holes shall be either pre-formed by manufacturer or core
drilled in the field.

2. Provide flexible neoprene molded boot or resilient seal which conforms to
ASTM C923. Provide Kor-N-Seal boot as manufactured by National Pollution
Control Systems, Inc. or approved equal. Provide resilient seal as
manufactured by A-Lok or approved equal.

2.05 Tracer Wire

A

Furnish tracer wire with green insulation or jacket for service laterals, manholes,
and cleanouts.

For pipe installed by open excavation or within a casing, provide one strand of
solid 10-gauge AWG copper wire for the entire length of pipe.

For pipe installed by horizontal directional drilling, provide 2 strands of 10-gauge
solid, steel core hard drawn extra high strength copper tracer wire for the entire
length of pipe. Supply Copperhead Direct Burial tracer wire, or approved equal.

. Provide splice kits suitable for underground installation for splices and branch

connections. Seal connection with epoxy contained in splice kit and wrap with
waterproof tape.

Install tracer wire on outside of all structures and provide Tracer Wire Terminal
Box per Detail No. WW-15.
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PART 3 - EXECUTION
3.01 General

A. All sanitary sewer extension or improvements must continue in each direction to
the end of the property line of the new development or annexation property to
serve future development.

B. Inspect pipe, fittings, structures, and appurtenances prior to installation and
promptly remove damaged or unsuitable materials from job site. Replace
damaged or unsuitable materials with new and unused materials.

C. Install all pipes, fittings, structures, and appurtenances as shown on the standard
details and as specified in this Section. Do not install pipe when, in the opinion of
the Town, trench conditions are unsuitable.

D. Follow manufacturer's installation procedures when installing pipe, fittings,
structures, and appurtenances.

E. All new and existing utility access structures are required to be at finished grade.
3.02 Examination
A. Verification of Conditions

1. Before installing piping, verify location, depth, type of joint needed, and size
of pipe to which connection is proposed.

2. Assure that lines can be run as proposed. Notify Town immediately for
approval of any necessary deviation before lines are run.

3. Work all lengths of pipe into place without forcing.

3.03 Installation
A. Gravity Sanitary Sewer Pipe and Accessories

1. All lengths of pipe shall be dimensioned accurately to measurements
established at the site and shall be worked into place without forcing. Cut
sections of pipe shall be cut using proper equipment such as a chop saw to
provide a beveled end.

2. Alternate sewer pipe materials consisting of ductile iron, concrete encased
pipe, or SDR-21 PVC pipe must be used when one or more of the following
conditions apply:

a. Where sewers or laterals must cross under existing water mains and
cannot achieve or maintain 18 inches of clearance, use alternate pipe
materials for at least one full pipe length centered under the crossing.

b. Where sewers or laterals must be routed horizontally with less than
10 feet of clearance from existing water mains, use alternative pipe
materials for entire length.

3. Lay sewer pipe uniformly to line and grade so that the finished sewer will
present a uniform conduit.
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4. Minimum allowable cover shall be 36 inches over the top of sanitary sewer
pipes. Shallower depth of cover may be considered by the Town under
conditions where engineering design will alleviate concern for surface
loadings and frost heave.
5. Set line and grade by means of laser beam and target for alignment and
grade.
6. Lay sewer pipe progressively upgrade with bell upstream in a manner to form
close, concentric joints with smooth bottom inverts.
7. After joint is made, place sufficient bedding material along each side of the
pipe to prevent conditions that might tend to move the pipe off line or grade.
8. Temporarily plug installed piping systems at end of each day's work, or other
interruption of progress on a given line. Plug shall be adequate to prevent
entry of animals and entrance or insertion of deleterious materials and shall
be installed in a manner satisfactory to the Town.
9. Securely attach fabricated branches for wyes and tees to wall of pipe in such
a manner as to not restrict or otherwise interfere with flow characteristics of
the pipe.
10. Tracer Wire
a. Install tracer wire on service lines, taped to pipe in 15 to 20-foot intervals.
Do not wrap wire around pipe.

b. Install tracer wire from sanitary sewer main to cleanout and from cleanout
to building.

c. Secure terminus of tracer wire to top of pipe.

B. Service Lateral and Accessories

1. Where applicable, install laterals at a normal slope of 1/4-inch per foot.
Minimum slope shall be 1/8-inch per foot.
2. Install a mechanical plug at the end of each lateral and at the end of all sewer
stubs. Install the lateral at a depth of approximately 5 feet to allow each
customer to connect to the end of the lateral.
3. Install a metal T-fencepost at the end of each sewer lateral for marking. It
shall be the responsibility of the Contractor to protect these markers and to
verify that all laterals have been properly marked.
4. The Town does not allow shared laterals.
5. Tracer Wire
a. Install tracer wire on service lines, taped to pipe in 15 to 20-foot intervals.
Do not wrap wire around pipe.

b. Install tracer wire from sanitary sewer main to cleanout and from cleanout
to building.

c. Secure terminus of tracer wire to top of pipe.

C. Manholes

1. Install sanitary structures to provide a maximum structure spacing of 500 feet.
For new sanitary sewer construction, install sanitary manhole at locations
where there is a change in sanitary sewer alignment, slope, size, or material.

3. Unless otherwise indicated, provide 0.1-foot sewer invert drop through
manholes.

4. Keep structure excavations free from water during construction.

TOWN OF BROWNSBURG GRAVITY SANITARY SEWER SYSTEMS
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5. Fill all areas excavated below the depth required for the structure's base with
No. 8 crushed stone at Contractor’s expense.

6. Set top of casting at elevation to prevent surface water infiltration in areas of
flooding or ponding.

7. Install precast concrete risers and adjusting rings in such combination that
the manhole frame will be at the proper elevation. Structures shall be
completely constructed to proper finished grade before curbs, asphalt, or
other pavement may be installed. Patching and filling under frames will not
be permitted.

8. Install manhole frame to grade and centered.

9. Install steps beginning at approximately 8 inches below the top of the cone
section (maximum 21 inches from top of casting). Install steps at 12 inches
on center minimum to 16 inches on center maximum, continuous and spaced
uniformly.

10. Install steps with minimum 3-inch wall embedment and minimum 4-inch clear
distance projection from the wall as measured from the point of embedment.

11. Install precast concrete base, risers, cone, and flat top sections so that the
axis of the manhole is vertical.

12. Install kent seal or approved equal gaskets for joints in accordance with the
manufacturer’'s recommendations.

13. Apply a trowelable grade butyl rubber base exterior backplaster material
1/4-inch minimum thickness (when dry) on the exterior of the manhole at
each joint, extending 6 inches above and 6 inches below the joint. Wrap
joints with 80 gauge stretch wrap.

14. Apply a trowelable grade butyl rubber base exterior backplaster material
1/4-inch minimum thickness (when dry) on the exterior of the chimney section
from 2 inches below the bottom adjusting ring to, and covering, the base of
the casting.

15. Prior to backfilling, fill all holes used for handling with rapid setting patch
material or with precast concrete plugs secured with Portland cement mortar.

16. Unless otherwise indicated, set castings for all structures at finish grade level.
Adjust castings to the satisfaction of the Town, at Contractor’s expense.

17. No mortar or grout may be installed inside manhole, except for sealing
annular space around pipe penetrations.

18. Benchwalls shall have a minimum 1/2-inch per foot slope starting at the
manhole wall/benchwall interface and then slope towards the top of the
trough. The trough shall have a minimum depth equal to the diameter of the
incoming and exiting sewers.

19. Manhole frames located in pavement shall be wrapped in minimum 3/8”
preformed joint filler. The joint filler shall extend from the top to the bottom of
the frame.

20. Sanitary sewer structures and castings must be inspected by the Town.

21. Submit to the Town the top of casting elevations prior to the placement of
curb and gutter or pavement around the structure. Proper casting elevation
will be verified. Adjustment and repairs shall be made prior to performance
and final bond releases.

22. Install tracer wire on outside of all structures and provide Tracer Wire
Terminal Box per Detail No. WW-15.
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D.

F.

Doghouse Manholes

1. Doghouse manholes shall meet the requirements listed above and be
approved by the Town of Brownsburg.

2. Excavate sufficiently below existing pipe where doghouse manhole is to be
placed, in order to allow for placement of crushed stone bedding and
concrete blocks.

3. Use forms for pouring concrete base; do not use earth trench in lieu of forms.
Pour concrete base as shown in the standard details. Pour concrete around
existing pipe.

4. Sawcut cleanly and remove the top half of existing pipe after manhole is
constructed.

Pipe to Structure Connections

1. Core drill new pipe penetration into existing structure at the proper location
where the pipe enters the structure.

2. Install flexible neoprene molded boot or resilient seal to secure the pipe in the
structure wall as noted in Article 2.04E.2 of this Section.

3. Manhole structures must be large enough to accommodate the maximum
intersecting pipe.

4. The minimum distance between pipe penetrations shall be 8 inches
measured from the outside diameter of any two pipes.

Connection to Existing Sewer

1. Install new service connection to existing sanitary sewer as shown on the
standard details.

3.04 Field Quality Control
A. Tests
1. Test all sanitary sewer systems installed in accordance with Section 02732 -
Testing Sanitary Sewers and Force Mains.
3.05 Cleaning
A. Provide all necessary equipment required for proper completion of the flushing of
manholes and piping systems. Source, quality, and disposal of water shall be
approved by the Town.
B. Remove all debris and excess soil from manhole after construction and prior to
flushing the sewer pipes, to the satisfaction of the Town.
C. Remove all debris and excess soil from all pipe installed under this Contract by
flushing with clean water. If flushing is not adequate to clean the pipes, the
Contractor shall clean the pipes by jetting. It shall be the Contractor's
responsibility to obtain necessary water and equipment to flush the pipes to the
satisfaction of the Town.
TOWN OF BROWNSBURG GRAVITY SANITARY SEWER SYSTEMS
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D. Core drilling debris (all debris) must be removed from infrastructure. It is not
acceptable to leave in pits, pipes, wet wells, manholes, or any other structure.

3.06 Gravity Sewer Television Inspection
A. Televise all new sanitary sewers in accordance with Section 02732 — Gravity

Sewer Television Inspection.

PART 4 - FIGURES

4.01 Associated Standard Details

Detail No. Description

GE-01 General Utility Location Plan & Section

GE-02 Minimum Crossover and Separation Requirements for Sewer &
Water Mains

GE-03 Gravity Sewer Repair

SS-01 Sanitary Lateral for Shallow Sewers (Less than 15' Deep)

SS-02 Sanitary Lateral for Deep Sewers (15' Deep and Over)

SS-03 Type 1 Cleanout

SS-04 Type 2 Cleanout

SS-05 Type 3 Cleanout

SS-06 New Service Connection to Existing Sanitary Sewer

SS-07 Standard Sanitary Manhole

SS-08 Shallow Sanitary Manhole

SS-09 Type 1 Sanitary Manhole

SS-10 Standard Manhole Benches

SS-11 Precast Concrete Adjusting Ring

SS-12 Sanitary Manhole over Existing Sanitary Sewer

SS-13 Inside Drop Sanitary Manhole

SS-14 Outside Drop Sanitary Manhole

SS-15 Existing Manhole Connection

WW-15 Tracer Wire Terminal Box

WW-16 Intermediate Tracer Wire Station

END OF SECTION 02730
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SECTION 02732 - TESTING SANITARY SEWERS AND FORCE MAINS

PART 1 - GENERAL
1.01 Summary

A. Section Includes: Testing of the gravity sewers, force mains, and structures
installed as applicable.

B. Related Sections

1. Section 02730 - Sanitary Sewer Systems
2. Section 02730 - Force Main Sewer Systems

1.02 References
A. American Society for Testing and Materials (ASTM), latest editions

1. ASTM C1613, Standard Specification for Precast Concrete Grease
Interceptor Tanks

2. ASTM F1417, Standard Practice for Installation Acceptance of Plastic Non-
Pressure Sewer Lines Using Low Pressure Air

3. ASTM F2649, Standard Specification for Corrugated High Density
Polyethylene (HDPE) Grease Interceptor Tanks

1.03 Submittals

A. Submittals and testing results must be provided to the Town of Brownsburg
electronically.

B. Test Results

1. Gravity pipe televising recording
2. Gravity pipe air test

3. Gravity pipe joint test

4. Gravity pipe infiltration test

5. Gravity pipe exfiltration test

6. Gravity pipe deflection test

7. Force main hydrostatic test

8. Force main leakage test

9. Tracer wire continuity test

10. Manhole vacuum test

PART 2 - PRODUCTS

Not Used.
TOWN OF BROWNSBURG TESTING SANITARY SEWERS
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PART 3 - EXECUTION

3.01 General

A

Provide all necessary equipment and instrumentation required for proper
completion of the testing of manholes and piping systems.

. All tests shall be made in the presence of the Town. Preliminary tests made by

the Contractor without being observed by the Town will not be accepted. Notify
the Town at least 36 hours (not including holidays or weekends) before any work
is to be inspected or tested.

. All defects in piping systems shall be repaired and/or replaced and retested until

acceptable to the Town. Repairs shall be made to the standard of quality
specified for the entire system.

Sections of the system may be tested separately, but any defect which may
develop in a section previously tested and accepted shall be promptly corrected
and retested at no additional cost to the Town.

All manholes and piping systems shall be tested in accordance with these test
methods in addition to any test required by Indiana Department of Environmental
Management (IDEM), State or Local plumbing codes and/or building authorities.

3.02 Gravity Sewer Television Inspection

A

B.

Televise all new sanitary sewers.

Perform all television inspection in presence of Town.

. Clean if needed, to ensure the complete circumference of the pipe can be

recorded.

Video must be in digital form, disc, thumb drive or other acceptable media
storage device and accompanied by the paper Pipeline Assessment and
Certification Program (PACP) report.

1. Video must start at the center of the structure with the camera looking up at
the open structure to verify the structure is not buried at the time of the
inspection.

2. Video must end at the center of the structure with the camera looking up at
the open structure to verify the structure is not buried at the time of the
inspection, unless the inspection ends at a dropped connection. Then the
report survey ends at the drop connection.

3. The paper PACP report must contain:

a. Date of installation
b. Date of inspection
c. Sewer type

d. Pipe diameter

e. Pipe material

f. Direction of travel
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g. Normal and abnormal observations
h. Address or lot number and street name of upstream structure number
i. Use as-built structure numbers
j-  Contact information of contractor performing in section
4. Provide a copy to the Brownsburg WWTP Collection Department.

E. Correct all unacceptable conditions found during the television inspection and re-
televise until no unacceptable conditions are found.

F. Unacceptable conditions are conditions that adversely affect the ability of the
system to function as designed or to be properly maintained and may include, but
are not limited to, the following:

Protruding taps

Cracked or faulty pipe

Misaligned or deformed pipe

Debris in line

Infiltration/exfiltration

Excessive gaps at joints

Bellies or sags with a depth greater than or equal to 10 percent of the pipe
diameter (maximum of 3 inches) or a length greater than 25 feet

Nogakwd =

G. Submit copy of the televising recording prior to acceptance.
3.03 Gravity Sewer Testing

A. After backfill has been placed, the Town will visually inspect all gravity flow lines
to check alignment and grade. Remove all obstructions. Any sewer in which the
direct light of a lamp cannot be viewed in either direction between adjacent
manholes shall be considered unsatisfactory and shall be repaired by the
Contractor without additional compensation.

B. Unless otherwise directed by the Town, all underground sewer system piping for
gravity flow shall be subjected to an air test rather than an infiltration or
exfiltration tests, however, infiltration and exfiltration test methods may be
requested by the Town during construction. No extra compensation will be
allowed if such tests are required. When leakage occurs in excess of the
specified limits, defective pipe or joints shall be located and repaired. The
Contractor, at his own expense, shall remove and reconstruct, along with
retesting, as much of the original work as necessary to obtain a sewer test within
the allowable leakage limits.
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1.

Air Test

a. Test all sanitary sewer lines (36-inch diameter and smaller) in increments
between manholes in accordance with ASTM F1417. Seal the line shall
be sealed at each end. The seal at one end shall have an orifice through
which to pass air into the pipe. Connect an air supply to the orifice at one

end of the line. The air supply line shall contain an on-off gas valve and a

pressure gauge having a range of 0 to 5 psi. The gauge shall have

minimum divisions of 0.10 psi and shall have an accuracy of + 0.04 psi.

1) The pipe line under test shall be pressurized to 4 psig. Allow the line
to stabilize between 4 psig and 3.5 psig for a period of no less than
5 minutes. If necessary, add air to the line to maintain the pressure
above 3.5 psig. After the stabilization period, close the gas valve.
When the line pressure stabilizes above 3.5 psig, commence timing
with a stop watch. The stop watch shall be allowed to run until such
time as the line pressure drops 1.0 psig or the allowable time in
Table 1 is exceeded.

2) If the pipe line to be tested is beneath the ground water level, the test
pressure shall be increased 0.433 psi for each foot the ground water
level is above the crown of the pipe.

3) Allowable time shall be as shown in Table 1.

Table 1: Minimum Specified Time Required for a 1.0 psig Pressure Drop For Size and Length of
Pipe Indicated, Q=0.0015 cu. ft. per min. per sq. ft.

g:ze M.'H:Ln;m L&?rﬁ::u:gr T?negzr Specification Time for Length(L) Shown, min:s

In. min:s Time, ft. Length, s 100 ft 150 ft 200 ft 250 ft 300 ft 350 ft 400 ft 450 ft
4 3:46 597 0.380 L 3:46 3:46 3:46 3:46 3:46 3:46 3:46 3:46

6 5:40 398 0.864 L 5:40 5:40 5:40 5:40 5:40 5:40 5:42 6:24

8 7:34 298 1.520 L 7:34 7:34 7:34 7:34 7:36 8:52 10:08 11:24
10 9:26 239 2.374 L 9:26 9:26 9:26 9:53 11:52 13:51 15:49 17:48
12 11:20 189 3.418 L 11:20 11:20 11:20 14:15 17:05 19:56 22:47 25:38
15 14:10 159 5.342 L 14:10 14:10 17:48 22:15 26:42 31:09 35:36 40:04
18 17:00 133 7.692 L 17:00 19:13 25:38 32:03 38:27 44:52 51:16 57:41

21 19:50 114 10.470 L 19:50 26:10 34:54 43:37 52:21 61:00 69:48 78:31
24 22:40 99 13.674 L 22:47 34:11 45:34 56:58 66:22 79:45 91:10 102:33
27 25:30 88 17.306 L 28:51 43:16 57:41 72:07 86:32 100:57 | 115:22 | 129:48
30 28:20 80 21.366 L 35:37 53:25 71:13 89:02 106.50 | 124:38 | 142:26 | 60:15
33 31:10 72 26.852 L 43:06 64:38 86:10 107:48 129:16 | 150:43 | 172:21 | 193:53
36 34:00 66 30.768 L 51:17 76:55 102:34 | 128:12 153:50 | 179:29 | 205:07 | 230:46
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4) If the time lapse is greater than that specified, the section undergoing
tests will have passed. If the time lapse is less than that specified, the
line has not passed the test and the Contractor shall be required to
make all repairs and retest.

5) The Contractor shall furnish all equipment and personnel required to
make all tests including pipe stoppers, air compressor, air storage
tank, pressure regulating valves, pressure gauges, stopwatch, etc.
Contractor shall take precautions necessary, including blocking of
stoppers or plugs, to protect the safety of property and personnel.
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2. Joint Test
a. Test all joints in sanitary sewer lines over 24-inch diameter. Perform joint
test using air or water under low pressure in accordance with

ASTM C1103 and this specification.

b. Perform the joint test after final backfill is placed.
c. Use equipment made specifically for joint testing of pipelines.
d. Joint Test Apparatus Installation

1) Clean the joint and interior joint surfaces.

2) Move the joint test apparatus into the sewer line to the joint to be
tested and position over the joint. Make sure the end element sealing
tubes straddle both sides of the joint and the hoses are attached. For
the water test, the bleed-off petcock must be located at dead center.

3) Inflate end element sealing tubes with air in accordance with
equipment and manufacturer's instructions.

4) Test Pressure Adjustment Due to Groundwater
a) The air pressure adjustment for groundwater shall be determined

by the following:
Adjustment = Depth of Groundwater x 0.43, where
Adjustment = adjustment added to the starting pressure of the
low-pressure air test, measured in psig. The maximum
adjustment shall be 2.0 psig.
Depth of Groundwater = depth of groundwater as measured
above the top of pipe, measured in feet
b) The depth of groundwater shall be determined using groundwater
monitoring wells. If more than one well is installed, take the
average depth of the nearest downstream and nearest upstream
monitoring locations. If monitoring wells were not installed, the
adjustment shall be 2.0 psig.
e. Joint Air Test

1) Pressurize the void volume with air to 3.5 psi plus the necessary
adjustment for groundwater above the top of pipe (maximum 2.0 psi
adjustment for a 5.5 psi maximum total). Allow the air pressure and
temperature to stabilize before shutting off the air supply. Start the
timing of the test.

2) Measure the pressure drop for 5 seconds.

3) After the joint test is completed, exhaust void volume, then exhaust
end element tubes prior to removal of the testing apparatus.

f. Joint Water Test

1) Introduce water into the void volume until water flows evenly from
open petcock. Close the petcock and pressurize with water to 3.5 psi
plus the necessary adjustment for groundwater above the top of pipe
(maximum 2.0 psi adjustment for a 5.5 psi maximum total). Shut off
the water supply and start test timing.

2) Measure the pressure drop for 5 seconds.

3) After the joint test is completed, exhaust end element tubes which will
automatically release the water from the void volume, prior to removal
of the testing apparatus.

g. Determination of Line Acceptance

1) If the pressure holds or drops less than 1.0 psi for the 5-second test

time, the joint shall have passed the test.
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3.04

2) If the pressure drops 1.0 psi or more during the 5-second test time,
the joint shall have failed the test. Repair and retest as necessary
until the joint passes. The method of repair shall be approved by the
Town. Grouting is not an acceptable method of repair.

3. Infiltration Tests (If required)

a. When the groundwater level is at or above a point 4 feet above the top of
the sewer, the infiltration test will consist of sealing off a length of sewer
and measuring the depth of flow over a measuring weir, or by pumping
the infiltrated water into containers for measurement. Tests shall be
conducted for a minimum of 4 hours. Infiltration leakage shall not exceed
200 gallons per 24 hours per inch diameter per mile of sewer.

4. Exfiltration Tests (If required)

a. When the groundwater level is below a point 4 feet above the top of the
sewer, the exfiltration test shall consist of isolating the particular section
and filling the water to a point 4 feet above the ground water level in the
upper manhole and allowing it to stand not less than 4 hours. The section
shall then be refilled with water up to the original point and after 2 hours
the drop in water surface shall be measured. The computed leakage
shall not exceed 200 gallons per 24 hours per inch diameter per mile of
sewer.

5. Deflection Test for Flexible Pipes

a. Pipe materials considered flexible include the following:

1) HDPE

2) PP

3) PVC

b. Perform testing in presence of Town.

c. Perform deflection testing on all flexible pipes after the final backfill has
been in place at least 30 days.

d. Perform deflection test using a mandrel pulled by hand. The mandrel
(go/no-go) device shall be cylindrical in shape and constructed with
9 or 10 evenly spaced arms or prongs.

e. Proving rings are to be used to verify the mandrel devices.

No pipe shall exceed a vertical deflection of 5 percent. Uncover, replace
or remediate, and retest any pipe not passing the deflection test until a
satisfactory result is achieved.

—h

Force Main Testing

A.

Tests for exposed piping shall be made before covering and insulation is placed
and prior to concealment within the building construction.

The pressure and leakage tests for buried piping shall be made after all jointing
operations and backfilling are completed, and concrete reaction blocks and
restraints have cured at least 14 days. Piping tested before backfill is in place
shall be retested after compacted backfill is placed.

Sections of piping between valves, and other short sections of line may be
isolated for testing. If shorter sections are tested, test plugs or bulkheads
required at the ends of the test section shall be furnished and installed by the
Contractor, together with all anchors, braces, and other devices required to
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withstand the test pressure without imposing any thrust on the pipe line. The
Contractor shall be solely responsible for any damage which may result from the
failure of test plugs or supports.

D. Hydrostatic Test

1.
2.

All sewage force mains shall pass a hydrostatic pressure test as specified.
Slowly fill the piping system with water and expel all air from the pipe. Care
shall be taken that all air release valves are installed and open in the section
being filled, and that the rate of filling does not exceed the venting capacity of
the air release valves.

After the section of line to be tested has been filled with water, the specified
test pressure shall be applied and maintained for a minimum period of
2 hours and for such additional period necessary for the Town to complete
the inspection of the line under test.

If defects are noted, repairs shall be made and the test repeated until all parts
of the line withstand the test pressure.

Hydrostatic test pressure shall be 150 percent of design pressure, but not
less than 100 psi. Test duration shall be 2 hours.

E. Leakage Test

1.

All buried piping with slip-type or mechanical joints shall pass a leakage test.
No leakage is allowed in exposed piping or buried piping with flanged,
threaded, welded or mechanical joints.

2. After the specified hydrostatic test has been completed, the line shall be
subjected to leakage test under a hydrostatic pressure the same as the
pressure specified for the hydrostatic test.

3. The pressure shall be maintained within a maximum variation of 5 percent
during the entire leakage test. Leakage measurements shall not be started
until a constant test pressure has been established. The line leakage shall
be measured by means of a water meter installed on the supply side of the
pressure pump, or method as approved by the Town.

a. The tested section will not be accepted if it has a leakage rate in excess
of that rate determined by the formula:
L =0.000135 ND(P)1/2 in which;
= Maximum permissible leakage rate, in gallons per hour,
throughout the entire length of line being tested.
= Number of gasketed joints (two for each flexible coupling joint) in
the line under test.
= Nominal internal diameter (in inches) of the pipe.
= The actual pressure in psig on all joints in the tested portion of the
line. This actual pressure shall be determined by finding the
difference between the average elevation of all tested pipe joints
and the elevation of the pressure gauge and adding the difference
in elevation head to the required pressure.
b. Where the leakage rate exceeds the permissible maximum, the
Contractor shall locate and repair leaking joints to the extent required to
reduce the total leakage to the required amount.
TOWN OF BROWNSBURG TESTING SANITARY SEWERS
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c. All leaks discovered within 1 year from the date of final acceptance of the
work shall be located, repaired and retested by the Contractor, regardless
of the total line leakage rate.

3.05 Tracer Wire Continuity Testing

A. Conduct continuity test on all tracer wire. All tracer wire found not to be
continuous after testing shall be repaired or replaced.

3.06 Manhole and Grease Trap Vacuum Testing

A. A vacuum test shall be conducted by the Contractor on all manholes to ensure
water tightness and manhole integrity.

B. The equipment required to conduct a vacuum test on manholes includes
inflatable pipe plugs, test head, vacuum pump, flexible air hose and a vacuum
gage. The test equipment shall be capable of drawing a vacuum of 10 inches of
mercury (in-Hg). The equipment shall be designed specifically for the purpose of
testing manholes and shall be as manufactured by P.A. Glazier, Inc.,
Worchester, Massachusetts, 10002, or as approved by the Town.

C. The procedure for conducting a vacuum test on manholes shall be in accordance
with the following:

1. If possible, test each manhole immediately after assembly and prior to setting
the casting or backfilling around the structure. If a test is performed after
backfilling, Contractor shall be responsible for all re-excavation required to
locate and correct all leaks that have been identified.

2. All pipes entering the manhole shall be securely plugged and adequately
braced against the inside of the manhole to prevent being drawn out of the
pipe.

3. Place the test head on the inside of the cone section and seal with an
inflatable seal.
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4. A vacuum of 10 in-Hg shall be drawn and the vacuum pump shut off. With
the valves closed, measure the time for the vacuum to drop to 9 in-Hg. The
manhole shall pass if the time is greater than the following:

Diameter (in)

Depth 48 | 54 | e0 | 66 | 72
(ft) Time (s)
8 20 23 26 29 33
10 25 29 33 36 41
12 30 35 39 43 49
14 35 41 46 51 57
16 40 46 52 58 67
18 45 52 59 65 73
20 50 53 65 72 81
22 55 64 72 79 89
24 59 69 78 87 97
26 64 75 85 94 105
28 69 81 91 101 113
30 74 87 96 106 121

D. Grease trap installation and testing procedures shall follow ASTM C1613
Standard Specification for Precast Concrete Grease Interceptor Tanks, ASTM
F2649 Standard Specification for Corrugated High Density Polyethylene (HDPE)
Grease Interceptor Tanks, or the Plumbing and Drainage Institute PDI G101
Testing and Rating Procedure for Hydro Mechanical Grease Interceptors, and
the manufacturer’'s recommendations.

PART 4 - FIGURES

Not Used.
END OF SECTION 02732
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SECTION 02737 — FORCE MAIN SEWER SYSTEMS

PART 1 - GENERAL

1.01 Summary

A. Section Includes: Furnishing and installing all force mains, fittings, air release
valves, and appurtenances as required for completing the work as shown on the
Drawings and as specified herein.

B. Related Sections

Pobh-~

Section 02220 - Trenching, Backfiling and Compaction for Utilities
Section 02224 - Trenchless Excavation — Horizontal Borings
Section 02226 - Trenchless Excavation — Directional Drilling
Section 02732 - Testing Sanitary Sewers and Force Mains

1.02 References

A. American National Standards Institute (ANSI), latest editions

1.

2.
3.

4.
5,

ANSI A21.4 - Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for
Water

ANSI A21.10 - Ductile-lIron and Gray-Iron Fittings for Water

ANSI A21.11 - Rubber-Gasket Joints for Ductile-lIron Pressure Pipe and
Fittings

ANSI A21.51 - Ductile-lron Pipe, Centrifugally Cast, for Water

ANSI B16.5 - Pipe Flanges and Flanged Fittings

B. American Society for Testing and Materials (ASTM), latest editions

1. ASTM A48 - Standard Specification for Gray Iron Castings
2.
3. ASTM C890 - Standard Practice for Minimum Structural Design Loading for

ASTM A536 - Standard Specification for Ductile Iron Castings

Monolithic or Sectional Precast Concrete Water and Wastewater Structures
ASTM C913 - Standard Specification for Precast Concrete Water and
Wastewater Structures

ASTM C928 - Standard Specification for Packaged, Dry, Rapid-Hardening
Cementitious Materials for Concrete Repairs

ASTM D1784 - Standard Specification for Rigid Poly(Vinyl Chloride) (PVC)
Compounds and Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds

ASTM D2241 - Standard Specification for Poly(Vinyl Chloride) (PVC)
Pressure-Rated Pipe (SDR Series)

ASTM D3035 - Standard Specification for Polyethylene (PE) Plastic Pipe
(DR-PR) Based on Controlled Outside Diameter

ASTM D3261 - Butt Heat Fusion Polyethylene (PE) Plastic Fittings for
Polyethylene (PE) Plastic Pipe and Tubing

10. ASTM D3350 - Polyethylene Plastics Pipe and Fittings Materials
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11. ASTM F714 - Standard Specification for Polyethylene (PE) Plastic Pipe
(SDR-PR) Based on Outside Diameter

C. American Water Works Association (AWWA) Standards, latest editions

1. AWWA C104 - Cement Mortar Lining for Ductile Iron Pipe and Fittings

2. AWWA C110 - Ductile Iron and Gray Pipe Fittings

3. AWWA C111 - AWWA C111 - Rubber Gasket Joints for Ductile Iron Pressure
Pipe and Fittings

4. AWWA C151 - Ductile Iron Pipe, Centrifugally Cast

D. Indiana Department of Transportation (INDOT) Standard Specifications, latest
edition

1. Section 901 - PCC Materials
2. Section 910 - Metal Materials

1.03 Submittals

A. Submittals and testing results must be provided to the Town of Brownsburg
electronically.

B. Product Data

Pipe

Valves

Casing Pipe

Fittings

Air release valves

Joint restraints

Hydrants

Concrete

Other related items and appurtenances

CoNOGORWN =

C. Test Results
1. Fusion joint log (HDPE pipe)
1.04 Quality Assurance

A. HDPE Pipe: Bonders and bonding operators shall be qualified in the use of the
written bonding procedure specification (BPS) as required by ASME B31.3,
Chapter VII, paragraph A-328. Qualification records certifying that bonders and
bonding operators employed to perform the fusion bonding are qualified in the
BPS shall be submitted prior to the commencement of fusion bonding work.
Bonders and bonding operators shall be qualified for the specific fusion bonding
equipment utilized in the fusion bonding work.
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1.05 Delivery, Storage, and Handling

A. Acceptance at Site

1.

2.

4.

Deliver, store and handle all materials in accordance with manufacturer's

recommendations.

Load and unload all pipe, fittings, valves, hydrants, and appurtenances by

hoists. Do not drop materials. Do not skid or roll materials on or against

each other. Use padded slings, hooks and pipe tongs to handle materials in

a manner to prevent damage.

Pipe possessing defects including, but not limited to, the following will be

rejected for installation:

a. Variations from straight centerline

b. Elliptical shape in round pipe

c. Lack of rigidity

d. lllegible markings as required herein

e. Bruised, broken, or otherwise damaged metallic or bituminous coating or
liner, as applicable

f. Deep or excessive gouges, dents, bends, or scratches on the pipe wall

g. Fractures, punctures, or cracks passing through the pipe wall

h. Damaged or cracked ends where such damage would prevent making a
satisfactory joint

All materials deemed damaged by the Town will not be accepted.

B. Storage and Protection

1.

Store materials in an area safe from damage and deterioration. Keep the
interior of pipe, fittings, valves, hydrants and appurtenances free from dirt and
foreign matter. Drain and store valves and hydrants in a manner to prevent
damage from freezing. Store gaskets in a cool location out of direct sunlight
and free from contact with petroleum products.

Do not stack any pipe higher than recommended by manufacturer. Do not
stack fittings, valves, and hydrants.

PART 2 - PRODUCTS

2.01 Ductile Iron (DI) Force Main

A. Pipe and Fittings

1.

Provide ductile iron pipe centrifugally cast in metal or sandlined molds and
conforming to ANSI A21.51/AWWA C151. Minimum thickness class shall be
Class 50 for all sizes.

2. Provide mechanical joint ductile iron fittings conforming to ANSI A21.10/
AWWA C110 and ANSI A21.11/AWWA C111.

3. Furnish DI pipe and fittings which have a standard thickness cement mortar
lining as specified in ANSI A21.4/AWWA C104 and an outside coating as
specified in ANSI A21.51/AWWA C151.
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4.

Furnish gaskets for mechanical joints fittings and DI pipe push-on joints which
conform to ANSI A.21.11/AWWA C111.

B. Joints and Joint Restraint

1.

2.

3.
4.

Supply the pipe with push-on type joints conforming to ANSI A21.11/
AWWA C111.

Use restrained joints in addition to thrust blocking. Joint restraint shall be
Lok-Tyte, Loc-Fast, or approved equal.

Provide restrained joints for all pipe installed in steel casing.

Restrain pipe joints as specified in Part 3 of this section.

C. Pipe Markings

1.

Each length of pipe shall be marked with the following information at a
minimum:

a. Manufacturer’'s name or trademark

b. Pipe class

c. Year of manufacture

2.02 High Density Polyethylene (HDPE) Force Main

A. Pipe

1.

Provide HDPE pipe manufactured from extra high molecular weight, high
density PE 3408 polyethylene resin. Polyethylene pipe shall meet the
requirements of ASTM D3035 and ASTM F714. Cell classification shall be
345444C per the requirements of ASTM D3350.

Furnish pipe which is suitable for a working pressure of 80 psi, surge
pressure of 120 psi, and a depth of cover of minimum 54 inches.

Supply minimum DR-21 polyethylene pipe for open cut installation and
minimum DR-11 for directional drilling installation, and a nominal IPS (lron
Pipe Size) outside diameter.

B. Fittings

1.

Provide HDPE fittings manufactured from extra high molecular weight, high
density PE 3408 polyethylene resin in accordance with ASTM D3261.
Fittings shall be manufactured by injection molding.

Provide HDPE fittings manufactured by the same manufacturer as the pipe to
which fusion bonding is intended, using identical materials.

Fittings shall be manufactured to meet the same pressure rating as the pipe
with an included 2:1 safety factor. The pipe DR (Dimension Ratio) shall be
used to determine the fitting pressure rating requirements.

Fitting shall be manufactured in facilities designed for that purpose. Field-
fabricated fitting shall not be allowed.

Provide branch saddle reducing tees to connect air release valves to the
force mains. Saddles shall be main line size by 4 inches, with a 4-inch flange
adapter and back-up ring, and 4-inch by 2-inch NPT companion flange.
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C. Flange Backup Rings and Gaskets

1.

Provide DI convoluted type backup rings, fabricated from ductile iron per
ASTM A536, grade range 60/40/18 to 65/45/12. Ductile iron flange backup
ring bolting dimension shall conform to ANSI B16.5 Class 150.

Backup rings shall be finished as cast with flash removed from all edges and
bolt holes to the specified dimensions. Additionally, backup rings shall be
epoxy coated, with Bitumastic 300M High Build Coal Tar Epoxy per
manufacturer's recommendations.

Gasket materials shall be compatible with the service of the piping system.
Asbestos gaskets will not be allowed.

D. Allow HDPE pipe to reach ambient temperature for the installed condition before
final cutting, installation of concrete restraint system, or connection of transition
couplings.

2.03 Polyvinyl Chloride (PVC) Force Main

A. Pipe and Fittings

1.

Provide PVC pipe conforming to ASTM D2241, SDR-21 for force mains
4-inch diameter or greater and SDR-26 for force mains smaller than 4-inch
diameter.

Pipe materials shall conform to ASTM D1784, Type 1, Grade 1, for 2,000 psi
design stress.

Fittings shall be mechanical joint iron or ductile iron conforming to ANSI
A21.10/AWWA C110 and ANSI A21.11/AWWA C111.  Restrained joints
maybe used instead of mechanical joints and thrust blocking and shall be
mechanical wedge-action type as approved by the Town.

B. Joints and Joint Restraint

1.

2.

Pipe joints shall be single gasket bell and spigot type, the bells being formed
integrally with the pipe.

Pipe and couplings shall be made of unplasticized PVC compounds,
minimum cell classification of 12454, as defined in ASTM D1784.

The PVC restrained joint pipe system shall be SDR-17 and conform to
ASTM D2241, including pressure test requirements.

PVC restrained joint pipe system shall be Yellowmine Integral Bell or Certa-
Lok Yelomine pipe with couplings as manufactured by CertainTeed
Corporation, or approved equal.

C. Pipe Markings

1.

Each length of PVC pipe shall be clearly marked with the following
information at a minimum:

a. Name of manufacturer or identification symbol

b. Trade name or trademark

c. Nominal pipe size

d. Production/extrusion code
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e. Material and cell class designation
f. ASTM designation

2.04 Plug Valves and Boxes

A. Valve

1.

10.

11.

12.

13.

Provide eccentric plug valves for wastewater service which are non-lubricated
with a resilient seating surface.

Buried valves shall have mechanical joint ends conforming to ANSI/AWWA
C110 requirements.

Port areas shall be 100 percent of full pipe area.

Valves shall have permanently lubricated stainless steel slave-type bearings,
or other lubricated type bearings, in the upper and lower stem journals.

Valve seats shall be corrosion resistant with a high nickel content.

Bonnet shaft seals shall be capable of being replaced while force main and
valve remain in service, thereby eliminating the need to take pumping station
out of service.

All exposed nuts, bolts, springs and washers shall be zinc-coated steel.
Buried valves, 8 inches and larger, shall have worm-gear actuators. Buried
valves smaller than 8 inch shall have totally enclosed and sealed operators
with a 2 inch square AWWA operating nut.

Plug valves shall be capable of providing drip-tight shutoff with flow in either
direction up to the valve’s rated operating pressure.

The plug face material shall be nitrile-butadiene, Neoprene or as approved by
the Town.

Valves and actuators for buried service shall have seals on all shafts and
gaskets on valve and actuator covers to prevent the entry of fluid.

Actuator shall be capable of fully seating and unseating the valve and have a
maximum torque of 50 foot-pounds on operating nuts.

Valves shall be DeZurik, Val-Matic, or equal.

B. Valve Box

1.

All buried valves shall have an extension stem, cast or ductile iron valve box
and cover, and tee-wrench.

2.05 Sewage Air and Vacuum Valves

A. Sewage Air Release and Air Vacuum Valve shall have cast iron body and cover
with a 2-inch N.P.T. inlet and 1-inch N.P.T. outlet with a stainless-steel float and
float guide. See also Air/Vacuum release valve and vault.

B. Provide valve as manufactured by Val-Matic Valve and Manufacturing Co. or
approved equal.
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2.06 Valve Vault

A. Structure
1. Provide precast concrete sections with no more than 3 holes cast or drilled in

the section for handling.

2. Provide rapid setting patch material in accordance with ASTM C928 and
INDOT Standard Specification Section 901 or precast concrete plugs for
filling all holes used for handling.

3. Provide square precast concrete vaults which conform to ASTM C913 and
C890 and as indicated on Drawings.

B. Casting
1. Provide cast iron frames and covers in accordance with ASTM A48

Class 35B and INDOT Standard Specification Section 910.

2. Supply all frames and covers from one manufacturer.

3. Furnish frames and covers which are rated for traffic, of non-rocking design,
and have machined horizontal and vertical bearing surfaces. Frames and lids
shall be watertight and have a grooved rubber gasket with concealed pick
holes.

4. Provide frame and cover as shown on standard detail, or approved equal.

2.07 Tracer Wire

A. Furnish tracer wire with green insulation or jacket for PVC and HDPE sanitary
pipe.

B. For pipe installed by open excavation or within a casing, provide one strand of
solid 10-gauge AWG copper wire for the entire length of pipe.

C. For pipe installed by horizontal directional drilling, provide 2 strands of 10-gauge
solid, steel core hard drawn extra high strength copper tracer wire for the entire
length of pipe. Supply Copperhead Direct Burial tracer wire, or approved equal.

D. Provide splice kits suitable for underground installation for splices and branch
connections. Seal connection with epoxy contained in splice kit and wrap with
waterproof tape.

2.08 Location Material

A. Location material shall be metallic type tape such as Terra Tape Detectable as
manufactured by Reef Industries, Inc. or approved equal. Location material shall
be marked with “Caution Sewer Line Buried Below”.

2.09 Force Main Marker Post

A. Provide model PMP 7CE with lid C2 as manufactured by Handley Industries, or
approved equal.
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B.

The following information shall be clearly printed on force main marker post:

Brownsburg

Sanitary Sewer Line Buried Below
Emergency Contact 317-852-1100
Caution Sewer Pipeline

hrowbd -~

PART 3 - EXECUTION

3.01 General

A

Inspect force mains, fittings, valves, and appurtenances prior to installation and
promptly remove damaged or unsuitable materials from the job site. Replace
damaged or unsuitable materials with new and unused materials.

Install all force mains, fittings, valves, and appurtenances as shown on the
standard details and as specified in this Section. Do not install pipe when, in the
opinion of the Town, trench conditions are unsuitable.

Follow manufacturer's installation procedures when installing force mains,
fittings, valves, and appurtenances.

3.02 Installation of Force Mains

A

Before installing piping, the Contractor shall carefully verify location, depth, type
of joint needed and size of pipe to which connection is proposed. He shall
assure himself that the lines can be run as contemplated. Any necessary
deviation shall be referred to the Town for final approval before lines are run.

All lengths of pipe shall be dimensioned accurately to measurements established
at the site, and shall be worked into place without forcing. Cut sections of pipe
shall be cut using pipe cutters to provide a square end.

Lay force main pipe uniformly to line and grade so that the finished sewer will
present a uniform conduit. The Contractor, at his own expense, shall set force
main alignment and grade for the minimum depth of cover of 54 inches.

Contractor shall take precautions to avoid constructing "high points" in the force
main other than those already shown on the Drawings. The Contractor shall be
responsible for installing at his own costs any additional Sewage Air Release
Valves necessary in these areas to vent accumulated air and gases trapped at
these "high points".

Tracer Wire

1. Install tracer wire on HDPE and PVC pipe and service lines, taped to pipe in
15 to 20-foot intervals. Do not wrap wire around pipe.

2. Install tracer wire marker post at intervals not to exceed 1,000 feet. Install
intermediate tracer wire station at intervals not to exceed 500 feet between
tracer wire marker posts, as shown on Intermediate Tracer Wire Station
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Detail No. WW-16. Seal splices and branch connections with epoxy and wrap
with tape. Install one pound anodes every mile or less.

F. Install length of extension stems on valve boxes so that plug valve operating nut
is 9 to 12 inches below the ground surface.

G. Temporarily plug installed piping systems at the end of each day's work, or other
interruption of progress on a given line. Plug shall be adequate to prevent entry
of animals and entrance or insertion of deleterious materials and shall be
installed in a manner satisfactory to the Town.

H. HDPE Pipe Fusion Bonding Procedure

1. Piping joints other than those shown as flanged or otherwise mechanically
connected shall be butt fusion bonded in accordance with a written bonding
procedure specification (BPS) as required by ANSI/ASME B31.3, Chapter VII,
paragraph A-328. BPS shall include cutting and facing requirements and
shall utilize a data logger.

2. Materials to be fusion bonded shall be from the same manufacturer.

3. Bonders and bonding operators shall be qualified in the use of the BPS as
required by ANSI/ASME B31.3, Chapter VII, paragraph A-328. Qualification
records certifying that borders and bonding operators employed to complete
fusion bonding are qualified in the BPS shall be submitted prior to
commencement of fusion bonding work.

4. Bonding equipment specified in the BPS shall be in proper operating
condition. Equipment heater performance shall be tested and certified prior
to use for fusion bonding. Bonders and bonding operators shall be qualified
for the specific bonding equipment utilized in the fusion bonding work.

5. The joining method shall be performed in strict accordance with the pipe
manufacturer's requirements. The butt fusion equipment used in the jointing
procedure shall be capable of meeting all conditions required by the pipe
manufacturer, including temperature, alignment and fusion pressure. Heat
fusion joining shall be 100 percent efficient offering a joint weld strength at
least equal to the tensile strength of the pipe. Each butt fusion joint shall be
logged electronically by the butt fusion unit, for quality control, by such
equipment as The Data Logger manufactured by McElroy Manufacturing, Inc.
Logged fusion joints shall be stored in the Data Logger unit, such that it can
be downloaded and printed weekly for submittal to the Town.

I. HDPE pipe installed by open cut shall be butt fusion bonded at grade level and
lowered into the trench using nylon slings to avoid damage to the pipe. Chains
or cable type chokers must be avoided when lifting sections of pipe.

J. PVC pipe installed by open cut shall be joined at grade level and lowered into the
trench using nylon slings to avoid damage to the pipe. Chains or cable type
chokers must be avoided when lifting sections of pipe.

K. Horizontal directional drilling of HDPE and PVC pipe shall be as specified in
Section 02226 — Trenchless Excavation — Directional Drilling.
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3.03 Sewage Air and Vacuum Valves

A

B.

Keep structure excavations free from water during construction.

Fill all areas excavated below the depth required for the structure's base with
No. 8 crushed stone at Contractor’s expense.

Install vault sections so that the axis of the structure is vertical.

Prior to backfilling, fill all holes used for handling with rapid setting patch material
or with precast concrete plugs secured with Portland cement mortar.

E. Frame and cover or valve access hatch is to be centered over the air and
vacuum valve. Air release valve must be centered in the structure.
3.04 Cleaning
A. Provide all necessary equipment required for proper completion of the flushing of

structures and piping systems. Source, quality, and disposal of water shall be
approved by the Town.

Remove all debris and excess soil from all pipe installed under this Contract by
flushing with clean water. It shall be the Contractor's responsibility to obtain
necessary water and equipment to flush the pipes to the satisfaction of the Town.

PART 4 - FIGURES

4.01 Associated Standard Details
Detail No. Description
WW-01 Air/Vacuum Release Valve & Vault
WW-02 Force Main Reaction Blocking
WW-03 Force Main Restrained Piping
WW-04 Force Main Connection at Manhole
WW-15 Tracer Wire Terminal Box
WW-16 Intermediate Tracer Wire Station

END OF SECTION 02737
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SECTION 02738 - COMPOSITE LINING SYSTEM

PART 1 - GENERAL

1.01 Summary
A. Section Includes: Furnishing and installing full depth composite lining system for
the purpose of preventing infiltration and providing corrosion protection as shown
on the Drawings and as specified herein.
1.02 References
A. American Concrete Institute (ACI), latest editions
1. ACI 305R - Guide to Hot Weather Concreting
2. ACI 503R - Use of Epoxy Compounds with Concrete
B. American Society for Testing and Materials (ASTM), latest editions
1. ASTM C78 — Standard Test Method for Flexural Strength of Concrete (Using
Simple Beam with Third-Point Loading)
2. ASTM C109 - Standard Test Method for Compressive Strength of Hydraulic
Cement Mortars (Using 2-in. or [50-mm] Cube Specimens)
3. ASTM C190-85 — Method of Test for Tensile Strength of Hydraulic Cement
Mortars
4. ASTM C596 - Standard Test Method for Drying Shrinkage of Mortar
Containing Hydraulic Cement
5. ASTM C876 - Standard Test Method for Corrosion Potentials of Uncoated
Reinforcing Steel in Concrete
6. ASTM D4138 — Standard Practices for Measurement of Dry Film Thickness of
Protective Coating Systems by Destructive, Cross-Sectioning Means
C. International Concrete Repair Institute (ICRI), latest editions
1. Technical Guideline No. 03730 — Surface Preparation Guidelines for the Repair
of Deteriorated Concrete Resulting From Reinforcing Steel Corrosion
D. National Association of Corrosion Engineers, NACE International Standards
(NACE), latest editions
E. Society of Protective Coatings (SSPC) Standards, latest editions
1.03 Submittals
A. Submittals must be provided to the Town of Brownsburg electronically.
B. Product Data
1. Physical Properties
2. Surface Preparation
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3.
4.

Application Instructions
Curing Instructions

C. Shop Drawings

1.

PN

Technical data sheet on each product used, including ASTM test results
indicating the product conforms to and is suitable for its intended use per these
specifications

Safety Data Sheets (SDS) for each product used

Project specific guidelines and recommendations

Design details for any additional ancillary systems and equipment to be used
in site and surface preparation, application and testing

3-year warranty

D. Qualification Statements

1.

Manufacturer certification that Contractor has been trained and approved in
the handling, mixing and application of the products to be used

2. Certification that the equipment to be used for applying the products has been
manufactured or approved by the lining system manufacturer and Contractor
personnel have been trained and certified for proper use of the equipment

3. Five (5) recent references of Contractor (projects similar size and scope)
indicating successful application of the composite lining system

4. Proof of any necessary federal, state or local permits or licenses necessary for
the project

1.04 Quality Assurance

A. Contractor shall initiate and enforce quality control procedures consistent with
applicable ASTM, NACE and SSPC standards and the protective coating
manufacturer's recommendations.

1.05 Delivery, Storage, and Handling

A. Composite lining materials shall be handled according to their material safety data
sheets.

B. Store materials in accordance with manufacturer’'s recommendations.

1.06 Warranty

A. The Certified Applicator shall warrant and guarantee all work against defects in
materials and workmanship for a period of 3 years beyond the date of acceptance.
The Certified Applicator shall provide this written warranty to the Town with the
Shop Drawing submittals.

1.

Certified Applicator shall, within 60 days after receipt of written notice thereof,
make arrangements for the repair of defects in materials and/or workmanship

which may develop during the said period, and any damage to other work
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caused by such defects or the repairing of the same, at his own expense and
without cost to the Town.

2. If defects in the liner equal or exceed 10 percent of the surface area of the
corrosion barrier coating, the Contractor shall be responsible for the application
of an additional corrosion barrier coating matching the thickness specified
herein with no additional charge to the Town.

3. Defects will be deemed to have occurred if the liner fails to:

a. prevent active infiltration into the structure
b. prevent the internal damage or corrosion of the structure
c. protect the substrate and environment from contamination by effluent

PART 2 - PRODUCTS

2.01 Manufacturer Systems

A. Mainstay Composite Liner by Madewell Products Corporation, 7561 Industrial
Court, Alpharetta, Georgia 30004. Phone (770) 475-8199 or FAX (770) 475-8167.

B. Dura-Plate Composite Lining System by Sherwin-Williams Company, Inc., 101 W
Prospect Avenue, Cleveland, Ohio 44115. Phone (216) 566-2000 or FAX (216)
566-2947.

C. Vortex Epoxy Lining System by Quadex LLC, 18150 Imperial Valley Drive,
Houston, Texas 77060. Phone (713) 750-9081 or FAX (884) 804-7996.

D. Provide composite lining system components from single supplier, as described in
the following sections. Restoration mortar, corrosion barrier coating, and manhole
frame seal from single supplier.

2.02 Lining Materials — Mainstay Composite Lining System

A. Hydraulic Cement Mortar - fast-setting mortar used to stop leaks through cracks
and holes
1. Composition: Blend of hydraulic cements and fillers
2. Compressive Strength, ASTM C109

a. 1 Day: 3,500 psi
b. 7 Day: 4,900 psi
c. 28 Day: 5,500 psi
3. Tensile Strength, ASTM C190
a. 7 Day: 290 psi
b. 28 Day: 575 psi
4. Working Time: 45 to 90 seconds at 77 degrees Fahrenheit
5. Color: Dark gray
6. Product: Mainstay ML-10 or approved equal
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B. Epoxy Putty — thixotropic epoxy surface and void filler for use in filling irregular
surfaces such as voids and bugholes prior to the application of protective or
reinforcing topcoats.

1

2.
3.
4

Composition: 100 percent solids, modified epoxy putty
Number of Components: 2

Color: Medium Gray

Product: Madewell 1312P or approved equal

C. Restoration Mortar - low shrinkage, high strength, sprayable microsilica mortar

1.

Composition: Blend of cements, microsilica, thermoplastic fibers, densifiers,

and modifiers; mortar shall not contain calcium aluminate cements or

aggregates

Compressive Strength, ASTM C109

a. 1 Day: 3,000 psi

b. 28 Days: 10,000 psi

Flexural Strength, ASTM C78

a. 1 Day: 535 psi

b. 28 Days: 1,400 psi

Tensile Strength, ASTM C190-85

a. 1 Day: 330 psi

b. 28 Days: 790 psi

Shrinkage, ASTM C596

a. 28 Days @ 90%: 0.01 percent

Uniaxial Tensile Bond Strength, ACI 503R, Appendix A

a. 28 Day: Greater than 500 psi over high strength concrete (5,000 psi
compression strength concrete; bond strength governed by substrate
tensile strength)

b. Minimum acceptable bond: 145 psi

Color: Dark gray

Product: Mainstay ML-72 or approved equal

D. Corrosion Barrier Coating - epoxy coating

ouhwbN-~

Composition: 100 percent solids, modified epoxy coating

Thickness: Minimum of 100 mils in 1 or 2 coats

Number of Components: 2

Finish: Gloss

Color: Shall be chosen by the Town (White, Light Grey, or Light Blue)
Product: Mainstay DS-5 or approved equal

E. Corrosion Barrier Primer/Sealer

1. Composition: 100 percent solids, epoxy primer/sealer
2. Thickness: 1to 2 mills
3. Number of Components: 2
4. Color: Semitransparent
5. Product: Madewell 927 or approved equal
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F. Manhole Frame Seal - flexible epoxy

bk wh -~

Composition: 100 percent solids, flexible epoxy trowel-grade mastic
Thickness: minimum of 1/4-inch

Number of Components: 2

Finish: Semigloss

Color: Light gray

Product: Madewell 806 or approved equal

2.03 Lining Materials — Dura-Plate Lining System

A. Restoration Mortar, corrosion barrier coating, and manhole frame seal from single
manufacturer.

B. Hydraulic Cement Mortar — Fast-setting mortar used to stop leaks through cracks
and holes.

1.

3.

4.
5.
6

Composition: Blend of hydraulic cements and fillers

Compressibe Strength, ASTM C109

a. 1 Day: 1,500 psi

b. 7 Day: 3,500 psi

c. 28 Day: 5,500 psi

Tensile Strength

a. 28 Day: 650 psi

Working time: 3-5 minutes for regular mix, 60-90 seconds for ‘hot mix’.
Color: Dark Gray

Product: Cemtech Hydraulic Cement

C. Restoration Mortar — Low Shrinkage, high strength, sprayable microsilica mortar.

1.

2.

Composition: Blend of cements, microsilica, sands, and fibers. Mortar shall not
contain calcium aluminate cements or aggregates.
Compressive Strength, ASTM C109

a. 1Day: 4,310 psi

b. 7 Day: 6,000 psi

c. 28 Day: 10,000 psi

Flexural Strength, ASSTM C78

a. 1 Day: 450 psi

b. 7 Day: 850 psi

c. 28 Day: 1,695 psi

Tensile Strength

a. 1 Day: 420 psi

b. 28 Day: 750 psi

Shrinkage, ASTM C596

a. 28 Day: .001 percent

Tensile Bond Strength, ASTM C882

a. 28 Day: 2,500 psi

Color: Dark Gray

Product: Silatec MSM Sprayable Microsilica Cement Mortar
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D. Corrosion Barrier Coating

bk wh -~

Composition: 100 percent solids, reinforced epoxy coating
Thickness: Minimum of 100 mils in 1 or 2 coats

Number of Components: 2

Finish: Gloss

Color: Shall be chosen by the Owner (White or Gray)
Product: Dura-Plate 6000 Reinforced Epoxy Coating

E. Manhole Frame Seal

SahWON~

Composition: 100 percent solids, flexible epoxy trowel-grade mastic
Thickness: minimum of 60 mils

Number of Components: 1

Finish: Matte

Color: Gray

Product: Dura-Plate Chimney Seal

2.04 Lining Materials — Vortex Epoxy Liner System

A. Restoration mortar and hydraulic cement from single manufacturer.

B. Hydraulic Cement Mortar — Fast-setting mortar used to stop leaks through cracks
and holes.

1.
2.

3.

4.
5.

Composition: Blend of hydraulic cements and fillers
Compressive Strength, ASTM C109

a. 1 Day: 3,500 psi

b. 7 Day: 4,900 psi

c. 28 Day: 5,500 psi

Tensile Strength

a. 28 Day: 600 psi

Working time: 60-90 seconds

Color: Dark Gray

C. Restoration Mortar — Microsilica Cement Mortar. Low Shrinkage, high strength,
sprayable microsilica mortar.

1.

Composition: Blend of cements, microsilica, sands, and fibers. Mortar shall not
contain calcium aluminate cements or aggregates.

2. Compressive Strength, ASTM C109
a. 1 Day: 3,000 psi
b. 28 Day: 10,000 psi

3. Flexural Strength, ASSTM C78
a. 1 Day: 450 psi
b. 28 Day: 1,500 psi

4. Tensile Strength
a. 1 Day: 420 psi
b. 28 Day: 750 psi

5. Shrinkage, ASTM C596
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D.

a. 28 Day: .001 percent

6. Tensile Bond Strength, ASTM C882
a. 28 Day: 2,500 psi

7. Color: Dark Gray

Corrosion Barrier Coating shall be Vortex QRM Structure Guard.

Composition: 100 percent solids, high build epoxy coating
Thickness: Minimum of 125 mils in 1 or 2 coats

Number of Components: 2

Finish: Very Smooth

Color: Light Bluegreen

abronN -~

PART 3 - EXECUTION

3.01 General

A

Contractor shall conform with all local, state, and federal regulations including
those set forth by OSHA, RCRA, IDEM, the EPA, and any and all other applicable
authorities.

Contractor shall bear all costs and responsibilities associated with bypass pumping
and flow control as needed. Any active flows shall be dammed, plugged, or
diverted as required to ensure that the liquid flow is maintained below the surfaces
to be coated. Flows should be totally plugged and/or diverted when coating the
invert. All extraneous flows into the manhole at or above the area coated shall be
plugged and/or diverted until the lining system has set hard to the touch. As an
option, the Contractor may add hot air (at no additional cost) to the manhole to
accelerate set time of the coating.

Apply composite lining system to new and existing structures, including:

1. All manholes receiving direct discharge from a force main (3-inch diameter or
larger)

2. First 2 manholes downstream of a manhole receiving direct discharge from a
force main (3-inch diameter or larger)

3. Lift station wet wells

4. Other structures as indicated by the Town or as designated on the Drawings

The interior structure surfaces to be coated shall include the bench and walls. The
interior shall be coated from the bench/channel point of union to approximately
2 inches above the bottom of the structure frame.

. Before application of each material, surfaces to be lined must be inspected by the

Town. Any deficiencies identified by those listed above shall be corrected by the
Contractor prior to the application of subsequent material.

Inspection by the Town or the waiver of inspection of any portion of the work shall
not relieve the Contractor of responsibility to perform the work as specified.
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3.02

3.03

3.04

3.05

Examination

A

Examine surfaces to receive restoration mortar. Notify the Town in writing if
surfaces are not acceptable. Do not begin surface preparation or application until
unacceptable conditions have been corrected.

Preparation

A

Standard Portland cement or new concrete (not quick setting high strength
cement) must be well cured prior to application of the protective coating.
Generally, 28 days is adequate cure time for standard Portland cement.
Installation of the protective coating shall not commence until the concrete
substrate has properly cured in accordance with these specifications. |If earlier
application is desired, compressive and tensile strengths of the concrete can be
tested to determine if acceptable cure has occurred.

Remove existing coatings prior to application of the new protective epoxy coating.
Applicator shall maintain strict adherence to applicable NACE and SSPC
recommendations with regard to proper surface preparation and compatibility with
existing coatings.

Provide the Town with a minimum of 72 hours advance notice (not including
holidays or weekends) of completion of surface preparation and start of lining
application.

Application

A. Protective coating must be applied by a Certified Applicator of the protective

coating manufacturer and according to manufacturer specifications.

Installation

A. Surface Preparation

1. Prepare surfaces in accordance with manufacturer's instructions.
Clean surfaces by water or abrasive blasting (minimum 3,500 psi water blast),
or hand or power tools as required to remove all unsound concrete,
contaminants, dirt, debris, and deteriorated reinforcing steel.

3. Inspect cleaned surfaces to identify and mark corroded reinforcing steel and to

locate cracks, leaks, and joints.

If indicated, perform electrical potential testing in accordance with ASTM C876.

Replace or treat corroded reinforcing steel, repair cracks and leaks, and treat

joints in accordance with manufacturer's instructions and as approved by the

Town.

6. Refer to ICRI Technical Guideline No. 03730.

7. Apply epoxy putty after cleaning reinforcing steel to protect the steel from
contamination and re-rusting.

8. Prepare surfaces to have a minimum profile of 1/16-inch, with aggregate
exposed.

9. Inspect surfaces for soundness.

o~
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10. Saturate all surfaces thoroughly with clean water.
11. Apply restoration mortar as soon as water sheen is no longer visible (saturated

surface dry).

12. Hydrostatic Leak Correction

a. Stop visible hydrostatic leaks by application of hydraulic cement mortar,
after completion of surface preparation. If indicated, perform electrical
potential testing in accordance with ASTM C876.

1) Mix only 1 to 2 pounds of hydraulic cement mortar at a time.

2) Add water to form a viscous mass with consistency of modeling clay.

3) Apply by hand or trowel.

4) Press mixed material firmly into place, starting at top of leak and
working downward.

b. Inject flowing leaks or cracks using a suitable polymer gel or foam approved
by the Town. Remove excess or spilled material from concrete surface
before application of restoration mortar.

B. Application of Restoration Mortar

1.

Apply restoration mortar in accordance with manufacturer's instructions.

2. Apply uniformly to substrate to the specified thickness. Do not apply to

manhole frame.

3. Do not trap air in corners, behind exposed reinforcing steel, or between lifts.

4. Apply a minimum thickness of 1/2-inch above peaks of existing profile after
surface preparation; 1-inch thickness preferred.

5. Finish surface with wood float, sponge float, broom, or brush to produce a
textured surface upon which to apply corrosion barrier coating.

6. Hot Weather Application:

a. Follow manufacturer's instructions to reduce evaporation rate of surface
moisture until corrosion barrier coating can be applied.

b. If applying mortar under conditions such as high temperatures of mortar,
substrate, or air; high winds; and low humidity; alone or in combination;
rapid evaporation of surface moisture can occur and cause plastic
shrinkage cracking. Apply corrosion barrier coating or corrosion barrier
primer/ sealer a maximum of 1 hour after placing restoration mortar.

c. If conditions prevent application of corrosion barrier coating or primer, refer
to ACI 305R, Figure 2.1.5 to estimate the evaporation rate of surface
moisture from the mortar, based on temperatures, relative humidity, and
wind velocity. Cover with plastic film or wet burlap to limit evaporation rate
to a maximum of 0.1 pounds per square foot per hour.

7. Cold Weather Application:

a. Follow manufacturer's instructions for minimum application temperature
and minimum number of days to protect from freezing.

b. During cold weather (a period when, for more than 3 successive days, the
average daily outdoor temperature drops below 40 degrees Fahrenheit)
place restoration mortar at a minimum temperature of 55 degrees
Fahrenheit and protect mortar from freezing for a minimum period of 3 days
at a temperature between 55 and 75 degrees Fahrenheit. Gradually
reduce mortar temperature during the protection period so that the final
24 hours is held as close to 55 degrees Fahrenheit as practical.
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c. During periods not defined as cold weather, but when freezing
temperatures may occur, protect the mortar against freezing as specified
for cold weather for the first 24 hours after application.

C. Corrosion Barrier Coating

1. Apply corrosion barrier coating in accordance with manufacturer's instructions.
Do not apply to manhole frame.

2. Apply corrosion barrier coating as soon as possible after finishing of restoration
mortar, but before it is allowed to cure for more than 4 hours. If the corrosion
barrier coating cannot be applied within this time frame, the surface of the
restoration mortar shall be primed within that time frame with corrosion barrier
primer/sealer to hold the surface for up to 72 hours.

3. Do not allow surface contamination to the finished restoration mortar before
application of corrosion barrier coating. Remove any contamination of primed
mortar before application of corrosion barrier coating by means of high
pressure (minimum 3,500 psi) water blast.

4. Apply a minimum thickness of 100 mils.

5. Curing of Corrosion Barrier Coating
a. Allow a minimum cure time of 24 hours at 70 degrees Fahrenheit or as

directed by the manufacturer.

b. Continue to protect Composite Liner from freezing throughout protection
periods specified for cold weather application.

c. Shelter Composite Liner from direct impingement of water until 1 to 3 hours
after application of corrosion barrier coating, depending on substrate
temperatures, after which cure sufficiently to be undamaged by water
impingement or immersion at ordinary velocities.

d. It may be necessary to plug services or main lines temporarily in order to
achieve these environmental conditions.

6. Allow coating to reach a tack-free condition before being immersed.

D. Application of Frame Seal

1. Surface Preparation

a. Corrosion Barrier Coating: Clean/decontaminate corrosion barrier coating
if required. If within recoat window (72 hours) of corrosion barrier coating,
no further surface preparation is necessary. If recoat window has been
exceeded, sand, sandblast, or wire brush, followed by a solvent wipe of the
epoxy corrosion barrier coating surface after cleaning/ decontamination.

b. Frame: Wire brush clean to SSPC SP-3 (Power Tool Cleaning) condition
to remove all loose rust and any restoration mortar or corrosion barrier
coating overspray. Surface shall be clean and dry before application of
structure frame seal material.

2. Apply frame seal to a minimum thickness of 1/4-inch to structure, grade rings
(chimney) and structure frame. Height of application depends on overall height
of chimney, but minimum height will be 4 inches (2 inches above and below
joint).

3. Apply material with a putty knife to a uniform thickness and texture.

4. Allow structure frame seal to cure at least 24 hours in load bearing applications.

TOWN OF BROWNSBURG COMPOSITE LINING SYSTEM
CONSTRUCTION STANDARDS
FEBRUARY 2024 02738-10



5. Do not apply below 50 degrees Fahrenheit. Protect from freezing for at least

48 hours after application.
3.06 Field Quality Control
A. Tests

1. All testing equipment shall be provided by the Contractor. All tests shall be
performed by the Contractor in the presence of the Town.

2. During application a wet film thickness gage, such as those available through
Paul N. Gardner Company, Inc. meeting ASTM D4138, shall be used to ensure
a monolithic coating and uniform thickness during application.

3. After the corrosion barrier coating has set hard to the touch, it shall be

inspected with high-voltage holiday detection equipment.

a. Surface shall first be dried.

b. An induced holiday shall be made on to the concrete surface and shall
serve to determine the minimum/maximum voltage to be used to test the
coating for holidays at that particular area.

c. The spark tester shall be initially set at 100 volts per 1 mil (25 microns) of
film thickness applied but may be adjusted as necessary to detect the
induced holiday (refer to NACE RPO188-99).

d. All detected holidays shall be marked and repaired by abrading the coating
surface with grit disk paper or other hand tooling method.

e. After abrading and cleaning, additional protective coating material can be
hand applied to the repair area.

f. All touch-up/repair procedures shall follow the protective coating
manufacturer's recommendations.

B. Inspection

1.

2.

A visual post-rehabilitation inspection shall be made by the Town and
Contractor at the conclusion of said work.

A visual inspection shall be made by the Town and manufacturer's
representative prior to the date of acceptance for the project.

On a date not before 11 months from the date of acceptance, a 1-year visual
inspection shall be made by the Town, Contractor, and manufacturer’s
representative. Any deficiencies in the finished coating shall be marked and
repaired by the Contractor according to the procedures set forth herein at no
additional cost to the Town.

Town will conduct inspections of sealed manholes throughout the warranty
period as described in Article 1.06.

If the inspections indicate a failure of 10 percent or greater surface area of the
corrosion barrier coating, the Contractor shall be responsible for the application
of an additional corrosion barrier coating layer matching the thickness specified
herein with no additional charge to the Town. Failure will be deemed to have
occurred if the protective coating fails to:

a. prevent active infiltration into the structure

b. prevent the internal damage or corrosion of the structure

c. protect the substrate and environment from contamination by effluent

TOWN OF BROWNSBURG COMPOSITE LINING SYSTEM
CONSTRUCTION STANDARDS

FEBRUARY 2024

02738-11



6.

The municipal sewer system may be put back into non-severe operational
service as soon as the post-construction inspection has taken place. However,
for severe corrosion duty such as high concentrations of acids, bases or
solvents, 3 to 7 days and/or force cure by heat induction to the coated surfaces
may be necessary prior to returning to service. Consult coating manufacturer
for further details.

PART 4 - FIGURES

Not Used.

END OF SECTION 02738
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SECTION 02739 — POLYUREA MANHOLE LINING

PART 1 - GENERAL

1.01 Section Includes

A. Providing labor, materials, and equipment for manhole rehabilitation for the
purpose of eliminating infiltration, providing corrosion protection, repairing of voids,
and restoration of the structural integrity of the manhole by application of a
polyurea liner to the wall and bench surfaces of brick, concrete,and other masonry
construction material.

1.02 References

A. American Society for Testing and Materials (ASTM), latest editions

1.

2.

ASTM D412 - Standard Test Methods for Vulcanized Rubber and
Thermoplastic Elastomers

ASTM D624 - Standad Test Method for Tear Strength of Conventional
Vulcanized Rubber and Thermoplastic Elastomers

ASTM D1622 -  Standard Test Method for Apparent Density of Rigid Cellular
Plastics

ASTM D2240 -  Standard Test Method for Rubber Property-Durometer
Hardness, Type D

ASTM G210 - Standard Practice for Operating the Severe Wastewater
Analysis Testing (SWAT) Apparatus

B. Other References

1.
2.

NACE - National Association of Corrosion Engineers (NACE International)
SSPC - The Society for Protective Coatings

1.03 Submittals

A. Submit the following in accordance with Section 01300.

1.

wn

o0k

Technical data sheet on each product used, including ASTM test results

indicating the product conforms to and is suitable for its intended use per these

specifications.

Material Safety Data Sheets (MSDS) for each product used

Product Data: physical properties, surface preparation, application

instructions, and curing instructions

Project specific guidelines and instructions

Provide samples of the cured system to be used in the Work.

Contractor Qualifications

a. Manufacturer certification that Contractor has been trained and approved
in the handling, mixing, and application of the products to be used.

b. Certification that the equipment to be used for applying the products has
been manufactured or approved by the protective coating manufacturer,
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and Contractor personnel have been trained and certified for proper use of
the equipment

c. Five (5) recent references of Contractor (projects similar size and scope)
indicating successful application of polyurea manhole lining system

d. Proof of any necessary federal, state, or local permits or licenses
necessary for the project

7. Design details for any additional ancillary systems and equipment to be used
in site and surface preparation, application, and testing.

1.04 Quality Assurance

A. Protective coating must be applied by a Certified Applicator of the protective
coating manufacturer and according to manufacturer specifications.

B. Contractor shall initiate and enforce quality control procedures consistent with
applicable ASTM, NACE, and SSPC standards and the protective coating
manufacturer's instructions.

C. Contractor shall comply with all local, state, and federal regulations including those
set forth by OSHA, RCRA, IDEM, EPA, and other applicable authorities.

1.05 Delivery, Storage, and Handling
A. Store materials in accordance with manufacturer’s instructions.

B. Protective coating materials shall be handled according to their material safety
data sheets.

1.06 Warranty

A. The Certified Applicator shall warrant and guarantee all Work against defects in
materials and workmanship for a period of nine (9) years beyond the one year
anniversary of the date of substantial completion. The Certified Applicator shall
provide this written warranty to the Town with the Shop Drawing submittals.

1. The Certified Applicator shall, within 60 days after receipt of written notice
thereof, make arrangements for the repair of defects in materials and
workmanship which may develop during the said period, and any damage to
other ork caused by such defects or the repairing of the same, at his own
expense and without cost to the Town.

2. If defects in the liner equal or exceed 10% of the surface area of the protective
coating, the Contractor shall be responsible for the application of an additional
epoxy liner matching the thickness specified herein with no additional charge
to the Town.

3. Defects will be deemed to have occurred if the liner fails to:

a. prevent active infiltration into the structure
b. prevent the internal damage or corrosion of the structure
c. protect the substrate and environment from contamination by effluent
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PART 2 - PRODUCTS

2.01 Manufacturers

A. OBIC 1000, by OBIC, 525 Winzeler Drive, Unit 1, Bryan, Ohio 43506. Phone (866)
636-4854 or (419) 633-3147.

B. Approved equal

1.

In the event the Bidder wishes to submit an alternate product for consideration
by the Engineer, the Bidder shall submit a complete technical proposal for the
alternate system to conform with each requirement specified under this Section
at least seven (7) days prior to bid opening. The Bidder shall also submit the
following for the alternate system:

a. Guarantee and Warranty

b. List of Names of Applications, Names of Owner Personnel, Telephone
Numbers and Addresses

c. List of Existing Installations

If in the judgment of the Engineer, the submittal is acceptable, the Engineer
shall issue an Addendum to the Specifications no later than three (3) days prior
to the date of bid opening. If any of the above materials specified for the pre-
qualifications proposal is not included in this submittal, the proposal may be
considered non-responsive and incomplete and may be rejected by the
Engineer.

2.02 Restoration Grouting

A. Dual Component Injection Grout:

1.

Ultra fast reacting polyurethane resin able to fill large voids on the exterior of
below grade structures where high-water flow is present. Grout will cure to a
rigid, impermeable and closed-cell and can withstand wet/dry cycles.

a. Approved Product is OBIC 2210 RapidSeal

b. Hand Injected grout through 300x300 ml dual cartridge gun

c. Cured Density of 2.5 Ibs./ft3

d. Reaction time of 5-10 seconds

e. Cure time of 30-40 seconds

f. Expansion of up to 2600%

B. Single Component Polyurethane Injection Grout:

1.

Low Viscosity single component hydrophobic polyurethane injection grout.

Product will reaction with moisture. Grout will be a fast reacting grout that will

fill voids on the exterior of the structure a stop leaks on this structure as well.

Grout will permeate the soil and use soil as a binding agent as well.

a. Approved product is OBIC 2020 UltraSeal and OBIC 2020c UltraSeal
Conditioner

b. Mixed together before injected and injected as a single component.
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c. The amount of conditioner added controls the reaction time.
d. Reaction time of 25 seconds to 2 minutes

e. Viscosity: 25 - 100 cP

f. Expansion of 4000-6000%

2. Low Viscosity single component hydrophobic polyurethane injection grout.
Product will reaction with moisture. Grout will be a quick reacting grout that will
fill voids on the exterior of the structure a stop leaks on this structure as well.
Grout will permeate the soil and use soil as a binding agent as well. Grout will
form a dense, impermeable rigid soil/grout matrix, withstands wet/dry cycles,
and permeates well.

a. Approved product is OBIC 2060 MaxSeal and OBIC 2060c MaxSeal

Conditioner, OBIC 2261 MaxSeal, OBIC 2262 MaxSeal

Injected my machine or by hand depending on the product

Mixed together before injected and injected as a single component.

The amount of conditioner added controls the reaction time.

Cure time of 1 to 7 minutes

Viscosity: 30-55 cP
g. Expansion of up to 3000%

3. Moisture activated polyurethane resin, injected as a single component and
designed for sealing active and potential water leaks in cracks or small annular
spaces where flexibility is needed but is susceptible to wet/dry cycles. Grout
will cure flexible and impermeable.

a. Approved product is OBIC 2275 Flex Seal

b. Injected by had using a 750x75 ml dual cartridge gun.

c. High Viscosity to prevent washout of grout.

d. Has extreme flexibility making it a great option for use in structures where
the ground may shift around it.

e. Viscosity: 550 — 830 cP

f. Cure time is 2-14 minutes

g. Expansion of 400-600%

4. Low viscosity single component non-flammable hydrophilic Polyurethane
Injection Grout which reacts to form a tough, expansive, elastic, durable foam
that adheres, mechanically interlocks and creates a compression seal within
the crack when cured.

a. Approved product is OBIC 2090 MultiSeal and OBIC 2290 MultiSeal
b. Multi ratio water to resin: min 1:1 to up to 8:1

c. Expansion ratio: 400-600%

d. Viscosity: 650 -800 cps @ 72-degree Fahrenheit

e

f.

~0oo0UT

Flash Point: >200-degree Fahrenheit
Cure Time: 30 to 180 seconds.
g. Contain No Phthalates, VOCs, and CFCs

2.03 Lining Materials - OBIC

A. The protective lining system shall be a multi-layer/component protective lining
system, OBIC including:

1. Polyurea Adhesion Coating — OBIC Armor 1000 (min 50 mils)
2. Polymer Surfacer Layer — OBIC Guard 1306 (min 400 mils)
3. Final Polyurea Armor Layer — OBIC Armor 1000 (min 50 mils)
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B. Armor Layer

1. 100% solids, no volatile organic compound (VOC), moisture tolerant,
elastomeric polyurea coating to provide infiltration and corrosion protection.
Material shall be capable of curing properly given the project site conditions
and temperatures conforming to the following minimum physical requirements:

Property Value
Hardness, ASTM D-2240 D 48
Tensile strength, ASTM D-412 3315 psi
100% Modulus, ASTM D-412 1668 psi
200% Modulus, ASTM D-412 1960 psi
300% Modulus, ASTM D-412 2650 psi
Tear resistance/DIE-C, ASTM D-624 417 pli
Ultimate elongation, ASTM D-412 395 %
Taber Abrasion, mg loss CS17 15 mg loss
Flexibility, 1/8” mandrel Pass
ASTM G210-13 SWAT Pass

C. Surface Layer

1. 100% solids, no volatile organic compound (VOC), moisture tolerant,
elastomeric polyurethane coating to provide infiltration and corrosion
protection. Material shall be capable of curing properly given the project site
conditions and temperatures conforming to the following minimum physical
requirements:

Product Type Value
Density (ASTM D — 1622 6-8 pcf
Compressive Strength 1” 130-180 psi
Closed Cell Content > 94%
Water Absorption < 0.03 Ibs/sqft
Maximum Service Temp 180 deg
Viscosity (A side) @ 72 deg F 675 cps
Viscosity (B side) @ 72 deg F 200 cps
S.W.AT (ASTM G210-13) Pass

2.04 Protective Coating Application Equipment: As instructed by manufacturer

PART 3 - EXECUTION
3.01 Examination

A. Appropriate actions shall be taken to comply with local, state, and federal
regulatory and other applicable agencies with regard to environment, health, and
safety.
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B. Examine surfaces to receive restoration mortar. Notify the Town in writing if
surfaces are not acceptable. Do not begin surface preparation or application until
unacceptable conditions have been corrected.

C. Contractor shall bear all costs and responsibilities associated with bypass pumping
and flow control as needed. Any active flows shall be dammed, plugged, or
diverted as required to ensure that the liquid flow is maintained below the surfaces
to be coated. Flows should be totally plugged and/or diverted when coating the
invert. All extraneous flows into the manhole at or above the area coated shall be
plugged and/or diverted until the polyurethane has set hard to the touch.

D. Apply lining system to new and existing structures, including:

1. All manholes receiving direct discharge from a force main (3-inch diameter or
larger)

2. First 2 manholes downstream of a manhole receiving direct discharge from a
force main (3-inch diameter or larger)

3. Lift station wet wells

4. Other structures as indicated by the Town or as designated on the Drawings

E. The interior structure surfaces to be coated shall include the bench and walls. The
interior shall be coated from the bench/channel point of union to approximately
2 inches above the bottom of the structure frame.

F. Provide the Town with a minimum of three (3) days advance notice of completion
of surface preparation and start of application.

G. Before application of each material, surfaces to be lined shall be inspected by the
Town. Any deficiencies identified by those listed above shall be corrected by the
Contractor prior to the application of subsequent material.

H. Inspection by the Town or the waiver of inspection of any portion of the Work shall
not relieve the Contractor of responsibility to perform the Work as specified.

3.02 Application

A. Protective coating must be applied by a Certified Applicator of the protective
coating manufacturer and according to manufacturer's specifications.

3.03 Preparation

A. Standard Portland cement or new concrete (not quick setting high strength
cement) must be well cured prior to application of the protective coating.
Generally, 28 days is adequate cure time for standard Portland cement.
Installation of the protective coating shall not commence until the concrete
substrate has properly cured in accordance with these specifications. |If earlier
application is desired, compressive and tensile strengths of the concrete can be
tested to determine if acceptable cure has occurred.

TOWN OF BROWNSBURG POLYUREA MANHOLE LINING
CONSTRUCTION STANDARDS
FEBRUARY 2024 02739-6



Remove existing coatings prior to application of the new protective epoxy coating.
Applicator shall maintain strict adherence to applicable NACE and SSPC
recommendations with regard to proper surface preparation and compatibility with
existing coatings.

Provide the Town with a minimum of 72 hours advance notice (not including
holidays or weekends) of completion of surface preparation and start of lining
application.

3.04 Surface Preparation

A

Inspect all surfaces specified to receive a protective coating prior to surface
preparation.

. Clean surfaces to be treated of all oil, grease, rust, scale, deposits, and other

debris or contaminants.

. A clean and dry substrate is required for optimal technical performance of the

project.

Remove all concrete or mortar that is not sound or has been damaged by chemical
exposure to a sound concrete surface or replace.

Surface preparation method(s) shall be based upon the conditions of the substrate,
service environment, and the requirements of the polyurea protective coating to be
applied. Surface preparation methods shall also be in accordance with the
manufacturer’s instructions.

Surfaces to receive protective coating shall be cleaned and abraded to produce a
sound surface with adequate profile and porosity to provide a strong bond between
the protective coating and the substrate. Generally, this can be achieved with a
pressure water cleaning. Other methods such as high pressure water jetting (refer
to NACE Standard No. 5/SSPC-SP12), abrasive blasting, shotblasting, grinding,
scarifying, or acid etching may also be used. Detergent water cleaning and hot
water blasting may be necessary to remove oils, grease, or other hydrocarbon
residues from the concrete. Whichever method(s) are used, they shall be
performed in a manner that provides a uniform, sound clean neutralized surface
that is not excessively damaged. Remove and dispose of all debris from cleaning
and surface preparation.

Repair materials shall be used to fill voids, structurally reinforce and/or rebuild
surfaces. Repair materials shall be compatible with the polyurea coating and shall
be applied in accordance with the manufacturer's recommendations.

3.05 Installation

1. Prepare surfaces in accordance with manufacturer's instructions.
Clean surfaces by water or abrasive blasting (minimum 3,500 psi water blast),
or hand or power tools as required to remove all unsound concrete,
contaminants, dirt, debris, and deteriorated reinforcing steel.
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8.
9.
10.
11.

12.

Inspect cleaned surfaces to identify and mark corroded reinforcing steel and to
locate cracks, leaks, and joints.
If indicated, perform electrical potential testing in accordance with ASTM C876.
Replace or treat corroded reinforcing steel, repair cracks and leaks, and treat
joints in accordance with manufacturer's instructions and as approved by the
Town.
Refer to ICRI Technical Guideline No. 03730.
Apply epoxy putty after cleaning reinforcing steel to protect the steel from
contamination and re-rusting.
Prepare surfaces to have a minimum profile of 1/16-inch, with aggregate
exposed.
Inspect surfaces for soundness.
Saturate all surfaces thoroughly with clean water.
Apply restoration mortar as soon as water sheen is no longer visible (saturated
surface dry).
Hydrostatic Leak Correction
a. Stop visible hydrostatic leaks by application of hydraulic cement mortar,
after completion of surface preparation. If indicated, perform electrical
potential testing in accordance with ASTM C876.
1) Mix only 1 to 2 pounds of hydraulic cement mortar at a time.
2) Add water to form a viscous mass with consistency of modeling clay.
3) Apply by hand or trowel.
4) Press mixed material firmly into place, starting at top of leak and
working downward.
b. Inject flowing leaks or cracks using a suitable polymer gel or foam approved
by the Town. Remove excess or spilled material from concrete surface
before application of restoration mortar.

B. Application of Restoration Mortar

N

. Apply restoration mortar in accordance with manufacturer's instructions.

Apply uniformly to substrate to the specified thickness. Do not apply to manhole

frame.

Do not trap air in corners, behind exposed reinforcing steel, or between lifts.

Apply a minimum thickness of 1/2-inch above peaks of existing profile after

surface preparation; 1-inch thickness preferred.

Finish surface with wood float, sponge float, broom, or brush to produce a

textured surface upon which to apply corrosion barrier coating.

Hot Weather Application:

a. Follow manufacturer's instructions to reduce evaporation rate of surface
moisture until corrosion barrier coating can be applied.

b. If applying mortar under conditions such as high temperatures of mortar,
substrate, or air; high winds; and low humidity; alone or in combination;
rapid evaporation of surface moisture can occur and cause plastic
shrinkage cracking. Apply corrosion barrier coating or corrosion barrier
primer/ sealer a maximum of 1 hour after placing restoration mortar.

c. If conditions prevent application of corrosion barrier coating or primer, refer
to ACI 305R, Figure 2.1.5 to estimate the evaporation rate of surface
moisture from the mortar, based on temperatures, relative humidity, and
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wind velocity. Cover with plastic film or wet burlap to limit evaporation rate
to a maximum of 0.1 pounds per square foot per hour.
7. Cold Weather Application:

a. Follow manufacturer's instructions for minimum application temperature
and minimum number of days to protect from freezing.

b. During cold weather (a period when, for more than 3 successive days, the
average daily outdoor temperature drops below 40 degrees Fahrenheit)
place restoration mortar at a minimum temperature of 55 degrees
Fahrenheit and protect mortar from freezing for a minimum period of 3 days
at a temperature between 55 and 75 degrees Fahrenheit. Gradually reduce
mortar temperature during the protection period so that the final 24 hours
is held as close to 55 degrees Fahrenheit as practical.

c. During periods not defined as cold weather, but when freezing
temperatures may occur, protect the mortar against freezing as specified
for cold weather for the first 24 hours after application.

C. Corrosion Barrier Coating

1. Apply corrosion barrier coating in accordance with manufacturer's instructions.
Do not apply to manhole frame.

2. Apply corrosion barrier coating as soon as possible after finishing of restoration
mortar, but before it is allowed to cure for more than 4 hours. If the corrosion
barrier coating cannot be applied within this time frame, the surface of the
restoration mortar shall be primed within that time frame with corrosion barrier
primer/sealer to hold the surface for up to 72 hours.

3. Do not allow surface contamination to the finished restoration mortar before
application of corrosion barrier coating. Remove any contamination of primed
mortar before application of corrosion barrier coating by means of high
pressure (minimum 3,500 psi) water blast.

4. Apply a minimum thickness of 100 mils.

5. Curing of Corrosion Barrier Coating
a. Allow a minimum cure time of 24 hours at 70 degrees Fahrenheit or as

directed by the manufacturer.

b. Continue to protect Composite Liner from freezing throughout protection
periods specified for cold weather application.

c. Shelter Composite Liner from direct impingement of water until 1 to 3 hours
after application of corrosion barrier coating, depending on substrate
temperatures, after which cure sufficiently to be undamaged by water
impingement or immersion at ordinary velocities.

d. It may be necessary to plug services or main lines temporarily in order to
achieve these environmental conditions.

6. Allow coating to reach a tack-free condition before being immersed.

D. Application of Frame Seal

1. Surface Preparation
a. Corrosion Barrier Coating: Clean/decontaminate corrosion barrier coating
if required. If within recoat window (72 hours) of corrosion barrier coating,
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no further surface preparation is necessary. If recoat window has been
exceeded, sand, sandblast, or wire brush, followed by a solvent wipe of the
epoxy corrosion barrier coating surface after cleaning/ decontamination.

b. Frame: Wire brush clean to SSPC SP-3 (Power Tool Cleaning) condition
to remove all loose rust and any restoration mortar or corrosion barrier
coating overspray. Surface shall be clean and dry before application of
structure frame seal material.

2. Apply frame seal to a minimum thickness of 1/4-inch to structure, grade rings
(chimney) and structure frame. Height of application depends on overall height
of chimney, but minimum height will be 4 inches (2 inches above and below
joint).

3. Apply material with a putty knife to a uniform thickness and texture.

4. Allow structure frame seal to cure at least 24 hours in load bearing applications.

5. Do not apply below 50 degrees Fahrenheit. Protect from freezing for at least
48 hours after application.

3.06 Application of Polyurea Liner — OBICI

A

B.

D.

Apply polyurea liner in accordance with manufacturer’s instructions.

Apply polyurea liner to the prepped substrate using plural component spray system
specifically designed to accurately ratio and apply the liner system.

If several polyurea coats are applied to the substrate, no more than one (1) hour
should be allowed between applications.

Surfaces shall be cleaned thoroughly to remove any contaminants between coats.

3.07 Surfaces for Protective Coating

A

Structures to be coated are indicated on the Drawings. The interior manhole
surfaces to be coated shall include the bench and walls and be coated from the
bench/channel point of union to approximately 2 inches above the bottom of the
manhole frame.

3.08 Testing and Inspection

A

All testing equipment shall be provided by the Contractor. All tests shall be
performed by the Contractor in the presence of the Town.

A visual post-rehabilitation inspection shall be made by the Town and Contractor
at the conclusion of the said Work.

A visual inspection shall be made by the Town and manufacturer's representative
prior to the date of substantial completion for the project.

. Final liner system shall be completely free of pinholes or voids. Liner thickness

shall be the minimum value as described herein (500 mils).

. Due to the fast gel and set time of the material, thickness of the application can be

verified by awl point depth checks into the surfacer component and physical
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removal of a small area of the polyurea material. Repair of the test areas to be
done immediately after the test.

F. After the protective coating has set hard to the touch it shall be inspected with high-
voltage holiday detection equipment. Surface shall first be dried, an induced
holiday shall then be made on to the concrete surface and shall serve to determine
the minimum/maximum voltage to be used to test the coating for holidays at that
particular area. The spark tester shall be initially set at 100 volts per 1 mil (25
microns) of film thickness applied but may be adjusted as necessary to detect the
induced holiday (refer to NACE RPO188). All detected holidays shall be marked
and repaired by abrading the coating surface with grit disk paper or other hand
tooling method. After abrading and cleaning, additional protective coating material
can be hand applied to the repair area. All touch-up/repair procedures shall follow
the protective coating manufacturer's written instructions.

G. If protective coating is installed, the following items shall be holiday spark tested:

1. New lift station wet wells.

2. Force main discharge manholes; along with two (2) manholes downstream of
the force main discharge manhole.

3. Other manholes identified on the Drawings exhibiting H>S corrosion.

H. On a date not before eleven (11) months from the date of substantial completion,
a final 1-year visual inspection shall be made by the Town, Contractor, and
manufacturer’s representative. Any deficiencies in the finished coating shall be
marked and repaired by the Contractor according to the procedures set forth herein
at no additonal cost to the Town.

I.  Town will conduct annual inspections of sealed manholes throughout the warranty
period as described in Article 1.06.

J. [Ifthe inspections indicate a failure of 10% or greater surface area of the protective
coating, the Contractor shall be responsible for the application of an additional
protective coating layer matching the thickness specified herein with no additional
charge to the Town. Failure will be deemed to have occurred if the protective
coating fails to A) prevent active infiltration into the structure, B) prevent the internal
damage or corrosion of the structure, or C) protect the substrate and environment
from contamination by effluent.

PART 4 - FIGURES

Not Used.

END OF SECTION 02739
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SECTION 02740 - SUBMERSIBLE LIFT STATION

PART 1 - GENERAL

1.01 Summary

A

Section includes: The installation of submersible lift station with non-clog
centrifugal pumps as shown in the Standard Details including pumps, motor,
base elbow, hatches with safety grating, slide rails, wet well and valve vault,
controls, piping and valves, and other appurtenances.

. Developer or Contractor shall be responsible for all costs associated with

abandonment or relocation of an existing lift station.

1.02 General and Design Requirements

A

This section pertains to the requirement for sanitary sewer lift stations designed
and constructed by a Developer or Contractor.

. The Developer must pay for a 3™ party study to demonstrate that it is not

physically possible or economically feasible to provide gravity service into a
public sewer. The 3™ party will be approved by the Town. No lift station shall be
approved for a project unless a 50-year life cycle analysis is submitted to the
Town to demonstrate that it will be more cost effective for the Town in lieu of
constructing a deeper gravity sewer.

. All sewage lift stations that are connected to the Town of Brownsburg collection

system must be approved by the Indiana Department of Environmental
Management (IDEM) and by the Town of Brownsburg. The lift station must meet
the requirements of this Section and the Standard Details.

. Any exceptions to this Standard or associated approved Plans shall be submitted

in writing and clearly stated. The exceptions must be approved by the Town prior
to proceeding with the work.

All components of the lift station that are exposed to weather shall be constructed
of material that is resistant to corrosion and will not require surface protection
throughout the expected life of the lift station. In general, these materials are
stainless steel, aluminum, fiberglass reinforced polyester (FRP) and ultraviolet
stabilized PVC.

Inlet piping shall be located such that the sewage discharging into the wet well
does not fall directly onto one or both of the submersible pumps, or affect the
level sensing equipment.

. All lift stations shall be designed and constructed in accordance with IDEM and

Ten States Standards. All design criteria and calculations shall be submitted to
the Town for approval.
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H. In accordance with Ten States Standards, 2014 edition, indicating, totalizing, and
recording flow measurement shall be provided at pumping stations with a 350
gpm (22 L/s) or greater design peak hourly flow, or at any pumping stations with
variable frequency drives.

I. Provide buoyancy calculations to support design. Assume dry wet well and
complete submersion.

J. Lift Station pumps shall be provided to accommodate peak hourly flow with the
largest pump out of service. A minimum of two (2) pumps shall be provided at
each lift station.

K. Force mains shall be designed to maintain a minimum of 2 feet per second in
order to avoid solids deposition in the pipe. Minimum force main size shall be 4-
inches in diameter unless specifically authorized by the Town.

L. Service and replacement parts for all components of the lift station must be
readily available in the local Indianapolis area within 40 miles of the Town of
Brownsburg.

M. The wet well is a Class 1, Division 1, Groups C and D environment. All
components installed in the wet well shall be rated accordingly.

N. Lift Station Location

1. Locate the lift station in such a manner that it is accessible by means of a
concrete paved surface (street grade) with parking area (dimensions shown
in details) for 2 service vehicles without obstructing any adjacent sidewalks or
streets. Drive shall provide adequate access for a vacuum truck. Layout must
be approved at Tech Review.

2. Landscaping/fencing may be required in locations where visual qualities are a
consideration or for safety and equipment protection. Guidelines for
landscaping around lift stations are available from the Town. A landscaping
plan shall be submitted to the Town at Tech Review.

3. Provide access in the area surrounding the lift station for possible future
maintenance purposes and the future addition of a second wet well. Provide
a minimum area of 1,200 square feet. Future additional wet well should be
able to be installed without interruption of original wet well. Site layout shall
include site of future wet well. Show utility easement on the Plans.

4. The top of slab for a lift station shall be located at or above the 100-year flood
elevation as established by DNR. If a lift station is located below the 100-year
elevation, the control panel and electrical gear shall be located above the
100-year flood elevation to protect it from damage. Electrical equipment and
lift stations must be accessible at a 25-year flood.

O. Lift Station Design

1. Lift stations shall be wet well/valve vault design utilizing submersible pumps
in the wet well with a separate valve vault. Provisions for draining the valve
vault into the wet well shall be made.
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2. Provisions shall be made for connection to the Town’s portable generators in
the event of a power failure.

P. Wet Well Sizing Criteria

1.

The wet well storage below the lowest inlet shall be a minimum of 5°-0” and
shall also meet the following criteria:

a. OFF level to be set at the pump manufacturer's recommended level but
no less than 1’-0” from the bottom of the wet well.

b. The distance between the OFF level and the lead pump ON level shall be
set to provide storage capacity in gallons equal to:

15 x Rated Pump GPM (i.e. 15 minute cycle minimum)
4

c. Thelag pump ON level shall be set a minimum of 6 inches above the lead
pump ON level. Lag pump shall have a time delay relay, adjustable from
0 to 60 seconds.

d. The high water alarm shall be set a minimum of 6 inches above the lag
pump ON level.

e. All level settings shall be set a minimum of 6 inches below the lowest
invert elevation into the wet well.

f. All level set points shall be set below the lowest inlet into the wet well.

1.03 Quality Assurance

A. Standardization - All equipment shall be of the latest and most modern design.
All similar components shall be manufactured and furnished by one manufacturer
unless specifically allowed otherwise in writing by the Town.

B. Provide manufacturer's warranty as specified in this Section.

C. Provide field test results in Start-Up Certification Report as specified in 3.06 of
this section.

D. The pumping equipment, controls, and accessories shall be an integral package
supplied by a pump supplier with local representation so as to provide undivided
responsibility.

1.04 Submittals

A. Submittals must be provided to the Town of Brownsburg electronically.

B. Submit the following to the Town for review:

1.

Certified copies of factory tests and reports, if specified in this Section or
required by the referenced standards.

2. Descriptive information including catalogue cuts and manufacturer’s
specifications for all components.
3. Copy of manufacturer's standard warranty for each type of equipment
provided.
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9.

10.

11.
12.

13.
14.

Shop drawings with performance data, descriptive literature, weights and
dimensions, and other physical characteristics verifying compliance with this
Section including certified pump curves, motor starting and full-load amps,
and motor horsepower and data, and other specific pump information. When
numerous options and sizes are shown, the shop drawings shall be marked
to clearly indicate the size and types specific to this Section and project.
Shop drawings shall include lift station layout detailing wet well and valve
vault sizes and dimensions, hatch placement and opening direction, and
pump placement within wet well.
Electrical:
a. Submit all electrical requirements for each piece of equipment including
voltage, phase, and load data.
b. Provide wiring diagrams for each piece of equipment. For example,
submitting one diagram for all pumps is not acceptable.
c. “Typical’ diagrams are not acceptable. Manufacturer’'s standard diagrams
may be submitted if they are made specific for this project by:
1) Showing all included options, special items, etc.
2) Unused options or features shall be crossed out or deleted.
3) Identify the drawing with project name, equipment name, and tag
number, e.g., “Brownsburg, “XXX” Lift Station Pump No. 1”
d. Telemetry plan
A material list indicating items to be furnished by the equipment
manufacturer.
List of which components and materials shall be shipped preassembled and
parts list for the other components and materials. Weights and physical
dimensions shall be indicated for each part, assembly, and/or package to be
shipped.
Manufacturer's installation instructions and recommended testing procedures.
Safety Data Sheets (SDS) for any and all oils or chemicals utilized for lift
station operation and maintenance.
Provide start-up certification report specified in 3.06 of this Section.
Operation and Maintenance Manuals
a. One (1) hard-copy Operation and Maintenance Manuals, and a book-
marked, pdf copy sent electronically, for all components of the lift station.
b. Manuals shall include, at a minimum:
1) Operation Instructions
Maintenance Instructions and Schedule
Recommended Spare Parts List
Lubrication Schedules
Structural Diagrams
As-built Wiring Diagrams
Bill of Materials
Pump Curves
Provide as-built drawings in accordance with Section 01010 Article 1.04.C.
Compaction testing around wet wells.

SSRGS

1.05 Warranty

A. Equipment and installation warranties shall comply with the warranty
requirements specified in the General Conditions.
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1.06

1.07

The manufacturer of the equipment furnished under this Section shall be
responsible for the proper operation of the system when installed according to his
instructions.

Pump warranty shall be provided by the pump manufacturer and shall warrant
the units being supplied to the Town against defects in workmanship and
materials for a period of five (5) years prorated from the start-up date. The
warranty shall be in printed form and apply to all similar units. A copy of the
warranty statement shall be submitted with the shop drawings.

All Work shall be warranted according to performance and maintenance bond
requirements.

Spare Parts and Special Tools

A

The manufacturer shall furnish one set of all special tools necessary for normal
operation, maintenance and calibration.

Provide all manufacturer's recommended spare parts for each unit, as well as
any spare parts identified in this specification section or the special requirements.
As a minimum, a spare O-Ring Kit package shall be supplied with each pump.

Product Delivery, Storage and Handling

A.

The Contractor shall be responsible for the delivery, storage, and handling of
products. Store products in accordance with the manufacturer's recommended
procedures.

Load and unload all pumps, motors, and appurtenances by hoists or skidding. Do
not drop products. Do not skid or roll products on or against other products.
Attach slings and hooks in such a manner to prevent damage to products.

The pumps furnished shall be packaged in such a manner as to provide ample
protection from damage during handling, shipment, and outdoor storage at the
station site. All openings shall be capped with dustproof closures and all edges
sealed or taped to provide a dust-tight closure.

Promptly remove damaged products from the job site. Replace damaged
products with undamaged products.

PART 2 - PRODUCTS

2.01 Submersible Non-Clog Pumps
A. Requirements
1. Provide two (2) identical centrifugal, submersible, solids handling, non-clog
design pumps capable of handling 3-inch sphere solids, fibrous materials,
sludge, and other typical solids. The pumps shall have the characteristics
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indicated on the Data Sheet. Pumps shall meet the requirements of Hli
Standards.

Pumps shall be manufactured by Xylem/Flygt Corporation or Hydromatic
Pump Company. All other pump manufacturers require preapproval by the
Town of Brownsburg.

Pumps shall be equipped with submersible cable suitable for submersible
pump applications of length necessary from each pump to its respective
remote control panel (RCP). The power cable shall be sized according to
NEC and ICEA standards and also meet with P-MSHA approval.

The pumps shall be supplied with mating cast iron discharge connections as
indicated on the Data Sheet.

B. Pump Design

1.

The pumps shall be automatically and firmly connected to the discharge
connection, guided by no less than two guide bars extending from the top of
the station to the discharge connection. There shall be no need for personnel
to enter the wet-well.

C. Pump Construction

1.

Each pump shall be a centrifugal, non-clog, solids handling, submersible,
wastewater type. The pump volute, motor and seal housing shall be high
quality gray cast iron, ASTM A-48, Class 30 or 35B. The pump discharge
shall be fitted with an ASA 125 Ib. flange, faced and drilled of a size listed in
the Data Sheet. All external mating parts shall be machined and Buna N
Rubber O-ring sealed on a beveled edge. All fasteners exposed to the
pumped liquids shall be 300 series stainless steel.

D. Electrical Power Cord

1.

Electrical power cord shall be SOOW, water resistant 600V, 90°C., UL and
CSA approved and applied dependent on amp draw for size, of sufficient
length to extend from the pumps to the remote control panel (RCP) without
splices.

The pump shall be triple protected with a compression fitting and two epoxy
potted areas at the power cord entry to the pump. A separation between the
junction box area of the pump and the motor by a stator lead sealing gland or
terminal board shall not be acceptable.

This power cable entry into the cord cap assembly shall first be made with a
compression fitting. Each individual lead shall be stripped down to bare wire
at staggered intervals, and each strand shall be individually separated. The
area of the cord cap shall then be filled with an epoxy compound potting
which will prevent water contamination to gain entry even in the event of
wicking or capillary attraction.

The power cord leads shall then be connected to the motor leads with extra
heavy connectors having brass inserts with a screwed wire to wire
connection, rather than a terminal board that allows for possible leaks.

The connection box wiring shall be separated from the motor housing wiring
by stripping each lead down to bare wire, at staggered intervals, and
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6.

separating each strand. This area shall be filled with an epoxy compound
potting. Fiberglass terminal boards which are subject to heat fatigue and
cracking, and which may lead to possible leaks shall not be acceptable.

The cord cap assembly where bolted to the connection box assembly and the
connection box assembly where bolted to the motor housing shall each be
sealed with a Buna N Rubber O-ring on a beveled edge to assure proper
sealing.

E. Motor

1.

2.

Provide 460 volt, 3-phase electric motors of premium efficiency. Electric
motors shall operate with a service factor of 1.15.

Provide solid state motor starters designed for both soft start and soft stop
capability for motors over 10 horsepower.

The stator, rotor and bearings shall be mounted in a sealed submersible type
housing. The stator windings and stator leads shall have Class F insulation
(155°C) and a dielectric oil filled or air-filled motor, NEMA B design. Further
protection shall be provided by on winding thermal sensors. The pump and
motor shall be specifically designed so that they may be operated partially or
completely submerged in the liquidd being pumped. The pump shall not
requirere cooling waterr jackets. Water jjackets for supplemental cooling are
not acceptable.

Stators shall be securely held in place with a removable end ring and
threaded fasteners so they may be easily removed in the field without the use
of heat or a press. Stator held by a heat shrink fit are not acceptable. Stators
must be capable of being repaired or rewound by a local motor service
station. Units which require service only by the factory shall not be
acceptable. No special tools shall be required for pump and motor
disassembly.

Pump shall be equipped with two heat sensors. The heat sensors shall be a
low resistance, bi-metal discs that are temperature sensitive. They shall be
mounted directly in the stator windings and sized to open at 120°C and
automatically reset at 30-35°C differential. The sensors shall be connected in
series with the motor starter coil so that the starter is tripped if a heat sensor
opens. The motor starter shall be equipped with 3 leg overload heaters so all
normal overloads are protected by external heater block.

F. Bearings and Shaft

1.

An upper radial bearing and a lower thrust bearing shall be required. The
upper radial bearing shall have minimum B-10 life at the specified condition of
10,000 hours and the lower thrust bearing shall have a minimum B-10 life at
the specified condition of 10,000 hours. Bearings shall be locally available.

2. The shaft shall be 416 or 431 stainless steel and be a design which is of large
diameter with minimum overhang to reduce shaft deflection and prolong
bearing life.
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G. Seals

1. The pump shall have two mechanical seals, mounted in tandem, with an oil
chamber between the seals. The lower primary seal unit located between the
pump and the lubricant chamber shall contain one stationary and one
positively driven rotating tungsten-carbide ring. The upper secondary seal
unit located between the lubricant chamber and the motor housing shall
contain one stationary ceramic seal ring and one positively driven rotating
carbon seal ring. The lower seal shall be replaceable without disassembly of
the seal chamber and without the use of special tools. Pump-out vanes shall
be present on the backside of the impeller to keep contaminates out of the
seal area. Replacement seals shall be locally available.

2. The pump shall be equipped with a 300 series stainless steel shaft sleeve
under the lower seal for added protection to reduce costly shaft work in the
event of seal failure. The sleeve shall be keyed to the shaft and use O-rings
to prevent leakage under the sleeve. Units that do not include a stainless
steel shaft sleeve shall not be considered equal or acceptable.

3. The pump shall be equipped with a seal leak detection probe and warning
system. This shall be designed to alert maintenance personnel of lower seal
failure without having to take the unit out of service for inspection or requiring
access for checking seal chamber oil level and consistency.

4. There shall be an electric probe or seal failure sensor installed in the seal
chamber between the two tandem mechanical seals. If the lower seal fails,
contaminants which enter the seal chamber shall be detected by the sensor
and send a signal to operate the specified warning device.

5. Units equipped with opposed mechanical seals are not acceptable.

H. Impeller

1. Impeller shall be of the two-vane, enclosed non-clogging design and have
pump-out vanes on the front and backside of the impeller to prevent grit and
other materials from collecting in the seal area. Single vane design impellers
which cannot be easily trimmed and which do not maintain balance with wear
causing shaft deflections and reducing seal and bearing life are not
acceptable. Impeller shall not require coating. Because most impeller
coatings do not remain beyond the very early life of the impeller, efficiency
and other performance data submitted shall be based on performance with
an uncoated impeller. Attempts to improve efficiency by coating impeller are
not acceptable.

2. Impellers shall be dynamically balanced. The tolerance values shall be listed
below according to the International Standard Organization grade 6.3 for
rotors in rigid frames. The tolerance is to be split equally between the two
balance planes which are the two impeller shrouds.

RPM Tolerance

1750 .02 in. — oz./Ib. of impeller weight
1150 .026 in. — oz./Ib. of impeller weight
870 .03 in. — 0z./Ib. of impeller weight
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3. The impeller shall be threaded shaft or tapered shaft and key driven. A 300
series stainless steel washer and impeller bolt shall utilized to secure the
impeller to the shaft for both threaded and tapered shafts. Straight end shafts
for attachment of the impeller shall not be acceptable.

Casing

1. The casing shall be of the end suction volute type having sufficient strength
and thickness to withstand all stress and strain from service at full operating
pressure and load. The casing shall be of the centerline discharge type
equipped with an automatic pipe coupling arrangement for ease of installation
and piping alignment. The design shall be such that the pumps will be
automatically connected to the discharge piping when lowered into position
with the guide rails. The casing shall be accurately machined and bored for
register fits with the suction and casing covers.

2. A volute case wearing ring shall be provided to minimize impeller wear. The
wear ring shall be alloy 230 brass ASTM B43, Teflon, or nitrile rubber coated
steel. The wear ring shall be easily replaceable in the field. Wear rings of any
other material are not acceptable.

Serviceability

The complete rotating assembly shall be capable of being removed from the
volute without disturbing the suction piping, discharge piping and volute. The
motor housing, seal housing with seal plate and impeller still attached to the shaft
shall be capable of being lifted out of the volute case from the top as one
assembly.

. Spare Parts
1. Provide one complete set of spare parts including level sensor unit, electrical

relays, timers, lights, and other electrical components as provided by pump
manufacturer, including, but not limited to, the following:

ltem Quantity
Alternating Relay 1
Seal Fail Relay 1
Contact Block 5
A15 Bulb 1
Electric Timer 1
Red Push Pilot Light 2
Green Push Pilot Light 1
White Push Pilot Light 1
Non-llluminated Button 2
Selector Switch (3 Position) 1
Selector Switch (2 Position) 1
Hour Meter 1
Ice Cube Relay 6
Level Sensing Element/Level Indicating Transmitter 1
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2.02

2.03

Concrete Wet Well, Valve Vault, and Flow Meter Vault

A

The Contractor shall furnish and install a monolithic concrete or precast manhole
type wet well as indicated on the Details. Pump and related equipment shall be
installed and/or mounted as shown.

A concrete vault shall be furnished and installed to house the valves and
appurtenances. Provide an aluminum access ladder in the valve vault as shown
on the Details. Square valve vault structures shall conform to requirements of
ASTM Specification C913 and C890. Valve vault shall be constructed same as
described for manholes in specification Section 02730.

. Circular precast wet well structures shall conform to requirements of ASTM

Specification C478. Wet well shall be constructed same as described for
manholes in specification Section 02730. Wet well shall be vacuum tested per
specification Section 02732.

. All pipe penetrations into wet well and valve vault shall be core drilled. Seal all

pipe penetrations with link seal for a watertight connection.

Provide suitable ballast to prevent floatation in the event of high water tables and
submit buoyancy calculations.

Provide 2-inch diameter PVC drain from valve vault to wet well. Furnish with
2-inch flapper valve inside wet well to prevent drain back of wastewater into the
valve vault.

Furnish valve vault with aluminum ladder.

The wet well interior walls and cover shall be coated to protect against infiltration
and hydrogen sulfide corrosion. Provide the following materials per Section
02738:

1. Microsilica cement mortar
2. Epoxy coating

Where flow meter vaults are required, they shall be constructed similar to valve
vaults as described above.

Pump Discharge Piping

A

Pump discharge piping within the wet well and valve vault shall be flanged ductile
iron pipe conforming to the following requirements:

1. Pipe - ANSI A21.51 and AWWA C151 Class 50
2. Fittings - ANSI A21.1 and AWWA C110 Class 250.
3. Flanges - ANSI A21.15 with 1/8" thick neoprene gaskets
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5.
6.

Coatings - Piping shall meet AWWA 21.4A and receive one coat bituminous

paint inside and out, except exposed exterior surfaces which shall receive the

following exterior coating system:

a. Prime Coat — Organic Zinc-Rich Urethane, 1 coat, 2.5-3.5 mils DFT

b. Finish Coat - Aliphatic Acrylic Polyurethane, 2 coats, 2.0-5.0 mils DFT —
Color to be determined by the Town.

Nuts - ANSI B18.2

Bolts - ASTM A307

B. Buried pump discharge piping shall conform to Specification Section 02731 —
Force Main Sewer Systems.

C. Gate Valves

1.

4.

5.

Provide resilient seated gate valves with mechanical joint ends conforming to
AWWA C509 or AWWA C515. Valves shall be iron body with bronze stem
nuts, glands and bushings, and shall be non-rising stem type with O-ring
packing. Valves shall open counterclockwise (left) and have a 2-inch
operating nut.

Provide buried valves with adjustable 5-inch diameter valve boxes with a
minimum thickness of 3/16 inch, constructed so that the removable cover will
not be thrown out by travel over it.

Provide cast iron, extension type valve boxes with slide or screw type
adjustment to permit movement of the top section without transmitting forces
onto the valve body.

Provide all valves boxes with a posi-cap or equivalent item for valve box
stabilization and centering.

Covers for valve boxes on sewer service valves shall be marked "SEWER".

D. Plug Valves

1.

Eccentric Plug Valves for wastewater service shall be non-lubricated with a
resilient sealing surface. Valves located in the valve vault shall have flanged
ends conforming to ANSI/AWWA C110 requirements. Port areas shall be at
least 80% of full pipe area. Valves shall have permanently lubricated
stainless steel slave-type bearings, or other lubricated type bearings, in the
upper and lower stem journals. Valve seats shall be corrosion resistant,
having a high nickel content.

Bonnet shaft seals shall be capable of being replaced while line and valve
remain in service, thereby eliminating the need to take pumping station out of
service. All exposed nuts, bolts, springs and washers shall be stainless steel.

Means of actuation shall be by handwheel and geared actuator. Flow
indication shall be provided; open indicator shall be parallel to the flow,
closed indicator shall be perpendicular to the flow.

The valves shall be capable of providing drip-tight shutoff with flow in either
direction up to the valve’s rated operating pressure. Flanged valves shall be
faced and drilled to ANSI B.16.1, Class 125 standard. Flanges of valves shall
have face-to-face dimensions of ANSI/AWWA standard gate valves.

The plug face material shall be nitrile-butadiene, Neoprene or as approved by
the Town.
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6.

7.

Each actuator shall be capable of seating and unseating the valve and have a
maximum torque 50 foot-pounds.
Valves shall be DeZurik; Val-Matic; or equal.

E. Check Valves

1.

Check valves for wastewater service in sizes 4 inches and larger shall be the
single disc, swing check design, outside weight and lever, non-slam, cast iron
ASTM A-126, Class B body and bonnet, bronze seat ring and disk plate,
bolted cover, flanged ends, 175 psig working pressure. Valves of 4-inch
diameter shall have bronze disk. Valves larger than 4 inches shall have
ductile iron or cast iron disk in accordance with ASTM B536 or ASTM A126
Class B. Hinge pin shall be 316 stainless steel. Check valves shall meet or
exceed ANSI/AWWA C508 and be suitable for use in a horizontal position.
Flanges shall conform in dimensions and drilling to ANSI B16.1. Check
valves shall be Clow, M&H, Kennedy, or equal.

2.04 Accessories

A. Aluminum Hatches

1.

Frame shall be 1/4-inch extruded aluminum with built-in neoprene cushion
and with strap anchors bolted to exterior. Cover leaf shall be 1/4-inch
aluminum reinforced with aluminum stiffeners as required. Stainless steel
hinges shall be bolted to underside and pivot on all stainless bolts and
hardware shall be used. The cover shall open to 90 degrees and lock
automatically in that position. A vinyl grip handle shall be provided to release
and close the cover with one hand. Covers shall be built to withstand a live
load of 300 pounds per square foot, and equipped with a snap lock and
removable handle. When closed, covers shall not protrude above the
operating surface in which they are installed. Factory finish shall be aluminum
lacquer. Surface contacting concrete shall have bituminous coating. Covers
shall be diamond pattern plate. Aluminum hatches shall be Bilco, USEMCO,
USF, Halliday, or approved equal.
Provide wet well and valve vault hatch doors which are aluminum multiple
leaf access hatches with locking hasp. Hatch doors shall have lifting handles,
safety latch, hasp for padlock, and nonskid surface finish. All hatch doors
shall have spring-assist and anti-slam device.
Wet well hatches shall be sized and provided by the pump manufacturer
specifically for the submersible pumps provided, and shall not contain
intermediate support bars across the clear opening.
When flush mounted covers are furnished, provide two wrenches at each lift
station for opening covers.
Safety Grating
a. Safety grating shall be furnished integral with the hatch for the wet well to
prevent falling into the pit when the hatch lids are opened. The wet well
access hatch shall be equipped with a safety grating panel under each
hatch leaf. Each safety grating panel shall be molded in one piece. The
grating shall be designed to withstand a minimum live load of 300 psf.
Deflection shall not exceed 1/150th of the span.
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b. Safety grating supports shall not contain intermediate supports that span
across the clear opening of the wet well. Position grating and hinges to
allow full access to the vac-tube, float adjustments, pump guide rails and
level sensor.

c. Grate openings shall allow for visual inspection, limited maintenance, and
float adjustments while the safety grate is closed. The design of the hatch
must assure that the grate is closed prior to the hatch doors being closed.

d. Each grate shall be equipped with torsion rod lift assistance for ease of
operation and a hold open arm shall be included which will lock the grate
in the 90° position once opened. Hold open arm shall be aluminum with a
stainless steel release handle. All other hardware included shall be Type
316 stainless steel. The grate shall be coated with a high visibility safety
color coating.

e. Design of the system must assure fall-through protection is in place after
the door has been closed, thereby protecting the next operator.

f.  The opening arm shall be equipped with a controlled confined space entry
locking device that will prevent unauthorized entry to the confined space.

g. The safety grating shall be furnished by the same manufacturer as the
aluminum hatch to assure compatibility.

B. Slide Rail System

1.

A slide rail system shall be provided for easy removal of the pump and motor
assembly for inspection and service. The system shall not require a man to
enter the wet well to remove the pump and motor assembly.

Two (2) rails of two (2) inch stainless steel pipe shall be provided for each
pump. The guide rails shall be positioned and supported by the pump
mounting base. The guide rails shall be aligned vertically and supported at
the top by attachment to the access hatch frame.

"I" beam sections of fabricated fiberglass may be provided in lieu of guide
rails.

One (1) intermediate guide rail support is required for each ten (10) feet of
guide rail length for stainless steel pipe.

The pumps shall be equipped with sliding brackets or rail guides. To insure
easy removal of the pumps, the rail guides attached to each pump shall not
encircle the rails.

The rails and the rail guides shall function to allow the complete weight of the
pumping unit to be lifted on dead center without binding and stressing the
pump housing. The rail system shall function to automatically align the
pumping unit to the discharge connection by a simple downward movement
of the pump. No twisting or angle approach will be considered acceptable.

C. Portable Hoist

1.

Furnish and install for each pump station (1) portable hoist along with a
winch, cable, and hook capable of lifting one pump. The hoist and associated
lifting equipment shall have a minimum capacity of 120% of the weight of one
pump. One (1) hoist shall be provided to be used for all pumps provided.

2. Provide stainless steel lift chains which shall allow removal of the pump(s)
without entering the wet well.
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3.

A surface-mounted socket shall be provided and anchored into the top of the
concrete slab over the wet well for each pump as shown on the Drawings.
Any additionally reinforcing and appurtenances required to install the socket
assembly shall be provided by the manufacturer or Contractor.

The hoist shall be provided with a pump lift gripper as a means to easily
connect the hook, hoist the pump and disconnect the hook without needless
intermediate reconnecting.

D. Cable Holder

1.

Provide a stainless steel cable and chain holder to be mounted inside the
hatch opening of the top slab of the wet well to support the pump power and
control cables and lifting cable.

E. Safety

1.

Provide safety device for confined space entry. Device shall be Unihoist Floor
Mount model US100 and Unihoist Sleeve Cap model US106, or approved
equal.

2. All high voltage and confined space areas shall be labeled.
F. Hydrant

1. Provide 2-inch post type water hydrant with backflow prevention for potable
water supply. Provide hydrant model Mueller A-411 Post Type one-way
hydrant or approved equal.

2. Upon approval by the Town, an existing hydrant may be acceptable if it is in
close proximity to the lift station.

3. Must be placed a minimum of 10 feet from the wet well. Consider vertical
separation, 18-inches vertical, from sewer piping.

2.05 Electrical and Controls

A. All conduit from the wet well to control panels shall have conduits sealed where
they enter the control panels to prevent gases from entering from the wet well
The classification of the wet well is Class 1 Division 1 Group D.

B. Provide PVC Schedule 80 rigid conduit 18-inches above to 18-inches below
grade, with PVC Schedule 40 conduit up to the all enclosures.

C. Include method for separating the classified area in the wet well from the control
panel in accordance with the requirements set forth in the National Electric Code
(NEC).

1.

The standard method shall be to include a control panel air gap.

2. The air gap shall be made of aluminum mounting posts with door panels on
stainless steel hinges and center mounted stainless steel padlock latch on
one side.

3. The air gap shall have 1/16” aluminum, lattice pattern, filler panels on all
sides and in the doors. McNichols Stock No. 168700164 or equal.
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4. The air gap shall be no less than 24” in height and be of the same width as
the control panel above.

5. Conductor entry to the control panel should be no less than 18” from the top
of the conduit stubs.

6. Ifitis impractical or impossible to install a control panel air gap, the contractor
may submit for approval the use of link type seals along with a detailed
explanation of why a control panel airbreak is not pheasible for the
application.

a. Link Seal Model #S-316 or equal.

D. Power conductors shall be type THWN-THHN: For dry and wet locations; max
dry location operating temperature 90 Deg. C. Insulation shall be flame-retardant,
moisture-resistant and heat-resistant thermoplastic; outer covering shall be nylon
jacket. All conductors shall be copper.

E. All terminals shall be rated for copper conductors. Dual rated lugs shall be
acceptable.

F. Provide a solidly grounded service ground electrode system. Include an
equipment grounding conductor for all circuits.

G. Provide stainless steel Kellems-type grips to support all cables from the cable
holder in the wet well.

H. Provide post mounted dusk to dawn electric light to provide light to entire wet
well, valve vault, and parking area. Depending upon location, a motion detector
type light may be used if preapproved by Town. Provide flip switch for light inside
control panel. Lighting fixture shall be L.E.D. type.

I. Provide NEMA 4X stainless steel enclosure for enclosing electrical controls.
Access door shall be capable of being secured shut and shall have an automatic
heavy-duty hold-open with release handle to keep door open while maintenance
is performed. Enclosure shall be supplied with an internal heavy duty 3-point
latch with a stainless-steel padlocking handle. External screw down door clamps
are not acceptable.

J. The manufacturer of the control systems shall be a UL listed shop for industrial
control systems and shall provide evidence of such on request from the Town.

K. A circuit breaker and NEMA rated magnetic starter with three (3) leg overload
protection and manual reset shall be provided for each pump. Starters shall have
auxiliary contacts to operate both pumps on override condition. A separate circuit
breaker shall be supplied for power to the control circuit. The control center shall
include an extra circuit breaker of adequate size to provide 115 volt, single (1)
phase to be used for all control functions. A green run light and H-O-A switch
shall be provided for each pump. A terminal strip shall be provided to make field
connections of pump power leads, float switches, seal sensor leads, heat sensor
leads, and remote monitor panel interconnections.
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L. Motors 10 Hp and larger shall have variable frequency drives (ABB model
ACQ580 or equal) with climate control and signals as necessary for reliable
operation identical to the starters referenced above with added functionality.

M. Provide panel with an inner swing out door. Inner door shall be fully hinged and
provided with two latches. Motor starters and circuit breakers shall not be
interlocked with this door to prevent it from opening when in operation.

N. Provide the following electrical and control components:

Separate elapsed time meters for each pump

Individual breaker for each pump in the control panel (lock-out/tag-out)

Pump moisture seal probe alarm

Telemetering interface connection capability

Thermostatically controlled electric strip heater for moisture control

Loss of phase monitor on each motor

Lightning surge protection

Duplex 110 volt, GFl, electric receptacle inside panel

Alternator selector switch

0. Heat sensor to indicate clogged pumps - connection shall disconnect starter

upon high temperature signal and will automatically reconnect when condition
has been corrected

11. Intrinsically safe barrier compatible with the float switch and level sensor.

12. If it is determined that the main feed to the panel is to be 480V 3 phase,
control power shall be 120/240 volt supplied via transformer and accessory
circuit breakers mounted inside the control panel. Control power transformer
shall be sized to supply any accessory 120/240 volt loads at the station (see
below for load list). A hasp and staple shall be provided for padlocking. All
sizing of breakers, wiring, and the transformer itself shall be in accordance
with the guidance set forth in the NEC. If the transformer must be moved
outside of the panel to meet sizing constraints, it shall be housed in a NEMA
3R Stainless Steel enclosure and be securely mounted to the Control Panel
or its supporting structure depending on size and weight. Panel shall be
capable of supplying 120/240V power to the following at a minimum:

Site Lighting

Convenience Receptacles

Panel Heaters

Panel Cooling Devices (if applicable)

Instrument Transmitters

Alarm Monitoring Transceiver Panel

SOOoONOORWON =~
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O. Provide moisture and temperature sensing relays for all pumps and motors
installed in the pump control enclosures. Provide wiring diagrams and directions
on how the relays are to be connected to protect the pump and motor per the
warranty requirements.

P. Provide audible and visual alarms with external silencer.

Q. Provide corrosion proof level sensor unit in the wet well. Acceptable sensors
include the MultiTrode Level Probe or the Wastewater Level LLC FOGRod. The
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sensor unit shall be supplied with corrosion proof bracket, cleaning method, and
be located such that the device functions properly and is easily accessible from
the hatch opening.

R. Provide one back-up mercury-free float switch for a high water alarm.

S. Furnish telemetry control equipment which is compatible with pumping
equipment controls.

T. Alarm Monitoring Transceiver

1.

Provide spread spectrum radio telemetry transceiver in a NEMA 4X stainless
steel enclosure for operation on 120 VAC with Uninterruptable Power
Supply(UPS).

Antenna for radio shall be mounted to aluminum rigid conduit at a height
between 10 and 20’ above grade pending approval of a path study to be
performed by a certified technician at the expense of the contractor.

Control Panel and Telemetry interface connections must have capacity to
monitor and transmit run status, alarms (as listed in Section below) and
analog information to the master transceiver above.

Each unit shall include, at minimum:
Quantity | Description
3 Al (spare)
2 AOQ (spare)
12 DI (alarm and status inputs)
10 DO (spare)

1

NEMA 4X enclosure, 24 inches high, 20 inches wide, 8 inches
deep with panel

1

Incoming control power terminal block circuit breaker, lightning
arrestor, and EMI filter

Allen Bradley Micro850 (No exceptions, note that the Town’s
preferred systems integrator is Toric Engineering)

120VAC Uninterruptable Power Supply (UPS) with Integral TVSS
to power all equipment in RTU panel for a minimum of 15 minutes

Condensation Heater (25W) and Thermoswitch

Minimum 24 VDC, 3 amp power supply (Coordinate Power
Supply output with equipment provided) and required cable

DIN Rail Mount, 24 VDC, store-and-forward Ethernet Switch.
10/100Base-TX, RJ45, auto-crossing, auto-polarity; 100Base-FX,
Multimode, SC socket. Quantities as required per contract
drawings (2 — SC, 4 — RJ45 Minimum)

MDS Orbit ECR as manufactured by GE with 900MHz radio kit
and support bracket or shelf. No exceptions

Directional Yagi type (896-900MHz) as manufactured by Laird
Technologies or equal

100 feet of 1/2-inch Heljax low loss/foam core coaxial cable and
connections with coaxial transient suppression unit

120VAC Surge Suppression Device sized to the application for
incoming power to the panel

TOWN OF BROWNSBURG

CONSTRUCTION STANDARDS
FEBRUARY 2024

SUBMERSIBLE LIFT STATION

02740-17




u.

W.

X.

Y.

Z.

5. Check with Town for current Telemetry specifications.

6. Wire remote start/stop contacts directly to motor starter (shall not require
operation of H-O-A switch in control panel or operation of a remote/local
switch).

7. Provide remote silence of audible alarms upon acknowledgement by Town
personnel through telemetry system.

8. All indicator lights shall be LED with a "push-to-test" feature.

Alarms are required for:

High wet well level (via level sensor)
Pump #1 failure

Pump #2 failure

Loss of phase

Loss of power

Pump #1 seal failure

Pump #2 seal failure

Pump #1 high temperature

. Pump #2 high temperature

10. High level alarm (via back-up float)
11. Radio transmitting unit (RTU) power failure
12. RTU communication failure.

CoOoNOOARWN =

Provide engraved nameplates for all major devices and equipment. Include
detailed instructions on the connection and transferring over to a portable
generator. Identify and label all conductors with Brady style labels.

Final as-built drawings shall be attached to the inside of the front panel door. A
list of all legends shall be included.

All component parts in the control panel shall be permanently marked and
identified as they are indicated on the drawings. Marking shall be on the back
plate adjacent to the component. All control conductors shall be identified with
wire markers at each end as close as practical to the end of conductor.

All panels shall be tested to the power requirements as shown on the plans to
assure proper operation of all the components. Each control function shall be
activated to check for proper indication.

All control equipment shall be guaranteed for a period of three (3) years from the
date of startup. The guarantee is effective against all defects in workmanship
and/or defective component. The warranty is limited to replacement or repair of
the defective equipment.

2.06 Emergency Generator Connection
A. Furnish and install a manual transfer switch as shown on the Drawings and as
specified herein. The manual transfer switch shall be Westinghouse MTSS, or
approved equal, 2-pole, double throw, 100 amp, 600 volt, A.C., 60 hertz, NEMA
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4X enclosure, with lockable devices (key lock), positive mechanical interlocking
by means of a walking beam interlock, common load bus, solid neutral bar,
auxiliary contact normal source, auxiliary contact for emergency source,
indicating lights for each position.

B. Furnish and install an emergency generator receptacle as shown and described
on the Drawings.
2.07 Identification Sign
A. Provide red plastic engraved identification sign that is 8-1/2 inches wide by
6 inches tall. Sign text shall be white in color and minimum 1/2-inch high letters in
Arial Black font. Coordinate sign text and lift station name with Town, e.g. "Town
of Brownsburg Sewer Utility, XXX Lift Station, In Case of Emergency Call 317-
852-1114, www.brownsburg.org".
2.08 Fencing (as required by the Town)
A. Provide a vinyl coated 6'-0" chain link fence with a #9 tension wire at the bottom
of the fence.
B. Provide a 3'-0" pedestrian grate.
C. Provide a 6'-0" double gate for maintenance access.
D. Alternate fencing products to be approved by the Town.
2.09 Magnetic Flow Meter
A. When required per Section 1.02.H, a magnetic flow meter shall be installed on
the discharge piping. An eccentric plug valve shall be installed upstream and
downstream of the flow meter. A minimum clearance of twelve (12) inches shall
be allowed between the top, bottom and all sides of the meter to allow
maintenance. Provide ductile iron grooved joint spool piece for magnetic flow
meter. Straight sections of pipe upstream and downstream of the magnetic flow
meter shall be per manufacturer's recommendation.
B. Provide magnetic flow meter that meets the following:
1. Size meter to maintain average velocity of 3 ft/sec.
2. System accuracy of +/- 5% of flow rate with 10:1 turndown.
3. Meter body shall include the following:
a. Utilize low frequency dc pulse.
b. Accidental submergence rating of 30 ft. water for 48 hours.
c. Polyurethane or hard rubber liner, 316 stainless steel electrodes.
d. Provide with 316 stainless steel grounding rings, use of grounding probes
not acceptable.
e. Suitable for Class 1, Division Il, Hazardous classified location.
f. Include isolating plug valves after meter body to facilitate meter removal.
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g. Maintain minimum of 5 upstream and 3 downstream unobstructed pipe
diameters before and after meter body. Provide separate meter vault to
meet dimensional requirement.

4. Transmitter:

a. 120 VAC, 60 Hz power.

b. For outdoor locations, mount on Pump Control Panel internal swing out
panel.

c. Provide pulsed DC voltage to meter body magnet coils.

d. Integral keypad/display.

e. Automatic empty pipe detection.

5. Acceptable magnetic flow meter manufactures include Sparling, Siemens or
approved equal.

PART 3 - EXECUTION

3.01 Installation

A

All equipment shall be installed in accordance with the manufacturer's published
instructions, and in accordance with all state and local codes, ordinances and
regulations.

Install control panel so that door opens to the south or east.

Install safety base on the concrete pad approximately 6.5 inches from the edge
of the wet well hatch.

Terminate force main tracer wire in a manufactured test station box, Handley
Industries model T4 or approved equal. Locate test station adjacent to lift station
concrete pad.

. Do not pour concrete pad until all conduits are installed.

Install level sensing equipment so that it is easily accessible and removable from
the wet well hatch. It shall not interfere with pump removal or backup level
sensing equipment. Any slack cord shall be neatly bundled and hung such that it
can be easily removed and does not interfere with operation and maintenance.

Prepare wet well surface for coating and install coatings per manufacturer's
recommendations. Coat wet well walls and inside of cover entirely.

1. Apply microsilica cement mortar or approved equal directly on prepared
surface (interior precast concrete wet well structure) as described in Section
02738.

2. Apply epoxy coating or approved equal over the microsilica cement mortar
coating as described in Section 02738.

Coordinate with the Town to determine antenna placement location. Bury all
cables for antenna in rigid conduit. The height of the antenna must be verified for
line of site. Landscape placement shall not interfere.

TOWN OF BROWNSBURG SUBMERSIBLE LIFT STATION
CONSTRUCTION STANDARDS
FEBRUARY 2024 02740-20



Secure seal failure cable to power cord with wire ties to keep together from the
pump into the conduit to the control panel.

J. The Contractor shall adjust, lubricate and leave the pumping system in proper
working condition. Wrap excess cable in a neat, orderly fashion within the wet
well.

K. Contractor shall provide spare parts to the Town as described herein.

3.02 Backfill & Compaction

A. Backfill around wet well and around and under valve vault shall be compacted.
Place fill in 6” to 8" maximum balanced lifts and compact each layer to 95% of
Modified Proctor dry density in accordance with ASTM D-1557. Compaction of
backfill shall be by hand tamping or approved mechanical tamping device.
Perform compaction tests every two vertical feet and for every 100 square feet.
Notify the Town twenty-four (24) hours prior to the tests so they may be present
for the compaction tests. Employ and pay for the services of an independent
testing laboratory to perform field density tests to ensure that proper compaction
is obtained. Submit compaction test results to the Town.

3.03 Abandonment of Existing Lift Station

A. Remove all equipment, cap all piping, and remove structure and concrete pad to
fill voids with sand a minimum of 2 feet below finished grade.

B. Complete clean all structures. The Town shall inspect all structures prior to
backfill.

C. Return all equipment to the Town.

3.04 Cleaning Up

A. Upon completion of work, the Contractor shall remove all construction equipment
and temporary materials, and he shall also dispose of all rubbish and other
unsightly debris caused by operations and shall leave the premises in as good or
better condition than found.

B. Clean wet well via Vac-Truck prior to final inspection and acceptance by Town.

C. Clean lift station and all sewer lines of mud and gravel before testing of the lift
station is performed.

3.05 Field Testing
A. Perform exfiltration testing for lift station wet well.
1. Plug all inlet lines before starting presoak period.
2. Presoak period shall be at least 4 hours.
3. Following presoak period, fill structure to a depth of 6 inches below the top
structure joint.
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4. Test period shall be 2 hours. A detectable leakage shall be corrected and
retesting accomplished.

. The manufacturer's representative shall perform a pumping test (utilizing water)

of each new pump as soon as practical after the pumping equipment is installed.
The Contractor is responsible for coordinating the testing of the pumps. The
pumping test shall determine the capacity, discharge pressure, horsepower draw,
and efficiency of each pumping unit under actual operating conditions. The
duration of each pump test shall be at least ten (10) minutes of continuous
operation. Include all as-installed test data and pump curves in Start-Up
Certification Report.

. Flow meters and pressure gauges installed as a part of the project shall be used

to determine the pumping rates and pressures. The Contractor will not be
required to install temporary flow meters and gauges for pump testing. Where
flow meters are not provided, a wet-well draw down test shall be performed to
verify pump performance.

. Field testing shall be performed after discharge piping is installed and shall

include the following:

1. The pump shall be visually inspected to confirm that it is built in accordance
with specification as to horsepower, voltage, phase and hertz.

2. The motor seal and housing chambers shall be meggered for infinity to test
for moisture content and/or insulation defects.

3. Pump shall be allowed to run dry to check for proper rotation.

4. Discharge piping shall be attached, the pump submerged in water, and amp
readings shall be taken in each leg to check for an imbalanced stator winding.
If there is a significant difference in readings, the stator windings shall be
checked with a bridge to determine if an unbalanced resistance exists. If so,
the stator shall be replaced.

5. The pump shall be removed from the water, meggered again, dried and the
motor housing filled with dielectric oil.

. Telemetry alarms will be initiated from the pump control panel and verified by the

SCADA alarm screen.

Defects in the new equipment or failure to meet the specified performance shall
be corrected by the Contractor. The Town reserves the right to reject the pump if
the Contractor fails or refuses to make the corrections required to meet the
specified performance; or the improved pumping units, when tested, fail to meet
the specified performance.

3.06 Manufacturer's Service and Start-Up Certification Report
A. Notify the Town 72 hours in advance (not including weekends or holidays) of
start-up operation.
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B. The Contractor shall provide the services of a qualified representative of the
pump manufacturer for a minimum of one day per pump station to perform the
following tasks:

Inspect the installation of the equipment.

Place the equipment in operation and make any necessary adjustments.
Perform Field Tests specified above.

Perform tests specified in this Section and recommended by the equipment
manufacturer.

Instruct Town's personnel in the proper operation and maintenance (O&M) of
the equipment (up to 8 hours of training).

e

o

C. If equipment is not completed for proper start-up and training procedures, the
representative shall reschedule another visit at no additional cost to the Town.
Training will not be permitted without proper start-up and testing tasks. An
abstract or outline of the start-up, testing, and training procedures shall be
provided to the Town at least 5 days prior to the scheduled visit. Manufacturer's
operation and maintenance manuals and materials shall be incorporated in the
training procedures, with emphasis on items or materials of greatest importance.

D. A typed, bound report covering the manufacturer's representative's findings shall
be submitted to the Wastewater Superintendent of the Town of Brownsburg for
review and approval. The report shall (1) describe the start-up procedures taken;
(2) include any inspections performed; (3) outline in detail any deficiencies
observed along with the corrective measures taken; and (4) include the results of
all field tests, including necessary graphs, charts, tables, etc., specified in this
Section or required by the referenced standards. The report shall certify that the
equipment is properly installed and functioning for the purpose intended. The
report must be received and reviewed by the Town prior to the equipment being
put into permanent operation.

E. The Contractor shall bear all expenses associated with the start-up, testing, and
training procedures and report described above, including labor, transportation,
lodging, and material costs.

F. Contractors are responsible for having the SCADA screens/program
updates/additions completed for new lift stations.
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SUBMERSIBLE NON-CLOG CENTRIFUGAL PUMPS

DATA SHEET

Raw Sewage Pumps

. TITLE:

LOCATION:

1
2.
3. QUANTITY:
4

OPERATING CONDITONS: The pumps shall operate within the entire pumping
range specified without cavitation and exceeding the vibration limits established by

the Hydraulic Institute.

a. Material to be Pumped: Raw sewage within temperature range of 33°- 80°F.

b. Pump Curve:
Discharge Overall
Condition Rate TDH Efficiency
Minimum Discharge gpm ft %
Design Point gpm ft %
Maximum Discharge gpm ft %

5. SPECIFICATIONS:

Type: Submersible

Impeller Material:

Minimum Sphere Diameter: 3-inch
Pump Speed: rpm
Discharge Connection: inches

Motor Data:
1)  Horsepower:

@roooow

Voltage: 460
Phase: 3

Hertz: 60

Service Factor: 1.1

LgLer

Impeller Diameter: inches

Speed: rom

6. MANUFACTURERS: Hydromatic or Flygt

TOWN OF BROWNSBURG
CONSTRUCTION STANDARDS
FEBRUARY 2024

SUBMERSIBLE LIFT STATION

02740-24



PART 4 - FIGURES

4.01 Associated Standard Details
Detail No. Description
WW-05 Lift Station Site Layout
WW-06 Lift Station Plan — At Grade
WW-07 Lift Station Plan — Sub-Grade
WW-08 Lift Station Section A-A
WW-09 Lift Station Section B-B
WW-10 Lift Station Electrical Equipment
WW-11 Lift Station One-Line Diagram
WW-12 Grinder Pump Station
WW-13 Flow Meter Vault
WW-14 Lift Station Control Panel
WW-17 Stainless Steel Baffle
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SECTION 02960 - BIORETENTION

PART 1 - GENERAL
1.01 Summary
A. Section Includes: Furnishing and installing all stone, soil mixtures, plants, mulch,
structures, and pipe required for bioretention area facilities as shown on the
Drawings and as specified.
B. Related Sections
1. Section 02101 - Erosion and Sediment Control and Stormwater Pollution
Prevention
2. Section 02220 - Trenching, Backfilling, & Compaction
3. Section 02720 - Storm Sewer Systems
1.02 References
A. American National Standards Institute (ANSI), latest editions
1. ANSI Z60.1 - American Standard for Nursery Stock
B. American Society for Testing and Materials (ASTM), latest editions
1. ASTM C76 - Standard Specification for Reinforced Concrete Culvert, Storm
Drain, and Sewer Pipe
2. ASTM D422 - Standard Test Method for Particle-Size Analysis of Soils

C. Hendricks County Stormwater Management Handbook, latest edition

D. Indiana Department of Transportation (INDOT) Standard Specifications, latest
edition

1. Section 904 - Aggregates
2. Section 907 - Concrete, Clay, and Plastic Drainage Components

1.03 Submittals
A. Submittals must be provided to the Town of Brownsburg electronically.

B. Product Data

1. Gradation analysis of stone from supplier for each type of gravel and riprap
2. Plant list stating botanical and common name
3. Yard inlet
4. Overflow pipe
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1.04

1.05

1.06

1.07

C. Soil Testing

1. Soil mixtures shall be tested prior to installation. No material shall be added
to the planting soil stockpile after the soil has been tested.

2. Provide sieve analysis, PH test results, and organic matter test results for
each bioretention area.

3. All testing shall be performed at the same testing facility. Provide testing
facility name, address, contact person, phone number, and email address.

Quality Assurance

A. Provide plants grown in a recognized nursery in accordance with good
horticultural practice. Provide healthy, vigorous stock free of disease, insects,
eggs, larvae, and defects such as sun-scald, injuries, abrasions, or
disfigurement.

B. Provide plants of sizes shown or specified. Plants of larger size may be used if
sizes of roots or balls are increased proportionately.

C. Town reserves right to inspect trees and shrubs either at place of growth or at
site before planting, for compliance with requirements for name, variety, size, and
quality.

Delivery, Storage, and Handling
A. Acceptance at Site

1. Damaged plants and materials will not be accepted. Promptly remove
damaged plants and materials from the job site. Replace damaged plants
and materials with undamaged items at no additional cost to the Town.

B. Storage and Protection

1. Protect soil to be used in bioretention area from all sources of additional
moisture during conveyance and at the project site until incorporated into the
Work.

Keep root stock of plant material moist during transport and storage.

Protect plants and materials from damage and deterioration during delivery
and storage at the site.

wnN

Sequencing

A. Complete site elevation grading and stabilize all disturbed soils within the
drainage areas of the proposed bioretention areas. Do not perform bioretention
area excavation and construction until the drainage area is fully stabilized.

Warranty

A. Refill and restore to the original grade any settlement in the bioretention area soil
medium which takes place within one year at no additional cost to the Town.
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Restore the surface area where settlement has occurred including, but not limited
to, installing seed, mulch, and erosion control measures.

B. The Owner shall be responsible for landscaping maintenance including removal
of trash, debris, dead vegetation, and sediments; watering; weeding; and
mulching.

C. Remove and replace any plantings which have been damaged or destroyed at no
additional cost to the Town.

PART 2 - PRODUCTS
2.01 Gravel Dry Well
A. No. 8 Washed Gravel

1. Provide well graded INDOT classification No.8 washed gravel with a
maximum diameter of 1 inch.

B. Pea Gravel

1. Provide washed, river-run, round diameter pea gravel with a maximum
diameter of 1/2 inch.

2.02 Soil Medium

A. Soil medium shall be a uniform mix, free of brush, seeds, noxious weeds, stones,
stumps, roots, or other material over 1-inch diameter. No materials or
substances shall be mixed or dumped within the bioretention area that may be
harmful to plant growth or prove a hindrance to the planting or maintenance
operations.

B. Provide a sandy loam planting soil mix in accordance with the following:

ltem Criteria Reference
Clay (less than 0.002 mm) content | Less than 5 percent | ASTM D422
Silt (0.050 to 0.002 mm) content 0 to 10 percent ASTM D422
Sand (1.0 to 0.050 mm) content 50 to 60 percent ASTM D422
Leaf compost or aged leaf mulch 20 to 30 percent
High quality topsoil 20 to 30 percent
PH Range 5.5106.5
Organic matter 1.5 to 3.0 percent
2.03 Topsoill
A. Refer to Section 02101 - Erosion and Sediment Control and Stormwater Pollution
Prevention.
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2.04

2.05

2.06

2.07

2.08

Mulch

A. Provide shredded hardwood mulch or chips.

B. Mulch shall be well aged, uniform in color, and free of weeds and foreign
materials. Well-aged mulch shall be defined as mulch that has been stockpiled
or stored for at least 12 months.

Plants

A. Provide plants native to the area, complying with the recommendations and
requirements of ANSI Z60.1 and as specified.

B. Provide container grown plants of #SP1 container class or larger (1-inch plugs,
minimum 6.5 cubic inches) in accordance with ANSI Z60.1.

C. Plants shall be healthy, vigorous, well-rooted, and established in the container in
which they are growing. A container grown plant shall have a well-established
root system reaching the sides of the container to maintain a firm root ball, but
shall not have excessive root growth encircling the inside of the container.

Riprap

A. Provide Revetment riprap, graded in accordance with INDOT 904.

Geotextile

A. Refer to Section 02101 - Erosion and Sediment Control and Stormwater Pollution

Prevention.

Overflow Pipe and Yard Inlet

A

Provide pipe and yard inlet in accordance with Section 02720 - Storm Sewer
Systems.

PART 3 - EXECUTION

3.01 Preparation

A. Clearly mark bioretention areas before any site work begins. Avoid soil
disturbance and compaction within the bioretention areas.

B. Provide erosion and sedimentation control protection on the site such that
construction runoff is directed away from the proposed bioretention area
locations.

C. Prevent stormwater runoff from entering the bioretention area until authorization
is given by the Town.
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3.02 Installation

A. Bioretention Areas

1.

10.

11.

12.

Excavate bioretention areas to the proposed depths and elevations as shown
on the Drawings. Manually scarify the existing soil surface to a minimum
depth of 3 inches.

Do not compact in-situ soils. Heavy equipment shall not be permitted within
the bioretention area areas.

Backfill the excavated area as soon as the subgrade preparation is complete
to avoid accumulation of debris. Properly dispose of excess subsoil removed
from excavations.

Do not place soil medium if material is excessively wet or frozen. Saturated
or frozen condition shall be in the opinion of the Town.

Place soil medium in 12-inch lifts without compaction. Overfilling will be
necessary to account for settlement.

Consolidate soil medium with water in a controlled manner, without creating
any scour or erosion, to at least 1 inch of ponding depth. Perform water
consolidation soil at least 24 hours prior to final grading and landscaping.
Allowing uncontrolled runoff from adjacent impervious areas to enter
bioretention area is not acceptable.

After water consolidation, complete final grading within 2 inches of the
proposed design elevations, leaving space for top dressing of mulch.

Seed and plant vegetation as indicated on the Drawings. Plantings shall be
installed on 12-inch centers with triangular spacing. Make minor adjustments
as requested at no additional cost to the Town. Plant during the proper time
and under the proper conditions for the particular plant.

Place mulch to a uniform thickness of approximately 2 inches, and hand
grade to final elevations.

Water bioretention area areas once per day beginning the first day plants are
installed and continuing for 14 days after the final plant has been installed.
Continue watering once per week or more often as necessary until
substantial completion.

Fertilizer and pesticides shall not be permitted within the bioretention area
areas.

Install underdrain system as required based on soil conditions and in
accordance with the Indiana Stormwater Quality Manual.

B. Overflow Pipe and Accessories

1.

2.

Lay storm sewer pipe uniformly to line and grade so that finished storm sewer
will present a uniform conduit.

Set line and grade by means of laser beam and target for alignment and
grade.

Lay storm sewer pipe progressively upgrade in a manner to form close,
concentric joints with smooth bottom inverts.

Maintain 18 inches of vertical separation and 10 feet of horizontal separation
between new storm sewer and new or existing water mains unless otherwise
directed. Notify Town immediately of all instances where separation cannot
be maintained.
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After joint is made, place sufficient bedding material along each side of the
pipe to prevent conditions that might tend to move the pipe off line or grade.
Temporarily plug installed piping systems at end of each day’s work or other
interruption of progress on a given line. Plug shall be adequate to prevent
entry of animals and entrance or insertion of deleterious materials and shall
be installed in a manner satisfactory to the Town.

Securely attach fabricated branches for wyes and tees to wall of pipe in such
a manner as to not restrict or otherwise interfere with flow characteristics of
the pipe.

If any existing drainage tile systems are encountered during construction,
reconstruct the tile to its original conditions or connect tile to the new storm
drainage system as approved by the Town.

C. Overflow Yard Inlet and Accessories

1.
2,
3
4.

5.

Keep structure excavations free from water during construction.

Install yard inlet sections so that the axis of the structure is vertical.

Install gaskets for joints in accordance with the manufacturer's
recommendations.

Unless otherwise indicated, set castings for all structures at finish grade level.
Adjust castings to the satisfaction of the Town, at Contractor’s expense.
Remove all debris and excess soil from structures after installation to the
satisfaction of the Town.

3.03 Maintenance and Protection

A. Provide protection against traffic and construction operations by erecting
barricades and warning signs immediately after bioretention area landscaping is
completed.

B. If bioretention area areas are damaged or destroyed, the affected area shall be
repaired or replaced to the satisfaction of the Town.

PART 4 - FIGURES

Not Used.

PART 5 - DESIGN EXAMPLE

5.01 Existing Site Conditions
Criteria Value
Drainage Area, A 0.75 acres
Impervious Cover, / 35 percent
Soil Infiltration Rate, r 1.0 inches per hour
Depth to Water Table, dw 6 feet
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5.02 Design Constraints

Criteria Value
Depth of Rainfall, P 1 inch
Time to Drain through Filter Bed, 24 hours = 1 day
Filter Media Coefficient of Permeability, k 0.5 feet per day
Filter Bed Depth, dr 4 feet
Max. Ponding Depth, dp 6 inches = 0.5 feet
Avg. Height of Water above Filter Bed, hr 3 inches = 0.25 feet
5.03 Suitability of Site for Bioretention Check
Criteria Value
Soil Infiltration Rate > 0.5 inches per hour? Yes
Filter Bed Depth < (Depth to Water Table - 2 feet)? | Yes
Time to Drain through Filter Bed < 4 days? Yes
5.04 Volumetric Runoff Coefficient (R))

A. Per Chapter 9 of the Hendricks County Stormwater Management Handbook
R,=0.05 + 0.009 (I) = 0.05 + 0.009 (35) = 0.365
5.05 Water Quality Volume (WQ,)

A. Per Chapter 9 of the Hendricks County Stormwater Management Handbook

(P)(Ry)(A) (11in)(0.365)(0.75 ac)
WQ = in = in
" (125) (125)

5.06 Bioretention Ponding Area (A)

= 0.023 acre-feet = 994 ft®

A. Using Darcy's Law

WQy) (df)  _ (994 £t3) (4 ft)

= = = 2
Ay () (he+af) (tr) (05 dthy) (0.25 ft+ 4.0 ft) (1 day) 18711
5.07 Bioretention Area Dimensions
A. Width, using a length-to-width ratio of 2:1
Width = \/%= /% =311t
B. Length
Length =2 (W)= 2 (31ft) =62ft
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5.08 Design Check

Criteria Value
Width > 25 feet? Yes
Length > 40 feet? Yes
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SECTION 03500 — ROLLER COMPACTED CONCRETE PAVEMENTS (RCC)

PART 1 - GENERAL

1.01

1.02

1.03

General Items

A

This specification outlines the requirements for production and construction of
Roller Compacted Concrete (RCC) pavement for Town streets. In addition to this
specification, INDOT standard specifications, current edition, apply. Roller-
Compacted Concrete (RCC) shall consist of aggregate, Portland cement,
possibly other supplementary cementitious materials (fly ash, slag and silica
fume) and water.

RCC shall be proportioned, mixed, placed, compacted and cured in accordance
with these specifications; and conform to the lines, grades, thickness, and typical
cross sections shown in the Plans or otherwise established by the Town.

Execution

A

This specification sets forth some requirements regarding materials to be
employed and the manner in which the work is to be performed. This
specification also sets forth results to be obtained. The Contractor shall comply
with all requirements set forth in this specification.

Submittal Requirements

A

B.

Submittals must be provided to the Town of Brownsburg electronically.

The Contractor shall submit the following to the Town at least 45 days before
start of any production of RCC pavement:

1. Construction schedule for all RCC related operations.

Paving procedures describing direction of paving operations, paving widths,
planned longitudinal and transverse cold joints and curing methods and
patterns.

3. Certification for aggregate source, quality and sizing as required by the
specification. Certification for Portland cement and supplementary
cementitious materials as required by the specification.

4. Manufacturers’ data and specifications including capacities for equipment to
be used in mixing, hauling, placing and compacting RCC.

5. Layout of plant location showing mixing plant, cement and aggregate storage
and water supply.

6. Proposed RCC Mix Design. If the proposed mix design is developed by the
Contractor or there is a suggested change to the mix design, it must be
submitted to the Town for approval at least forty five days prior to RCC
construction. This mix design shall include details on aggregate gradation,
cementitious materials, admixtures (if used), compressive and tensile
strengths and required moisture and density to be achieved. All mix designs
submitted shall be certified by a professional engineer, registered in the State
of Indiana.
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1.04

1.05

1.06

TOWN OF BROWNSBURG

Materials

A. All materials to be used shall be from approved INDOT sources. Portland cement

shall conform to the standard specification for Portland Cement Type I, ASTM C
150 (latest edition). Fly Ash shall conform to ASTM C 618 Class F. Ground
Granulated Blast Furnace Slag (GGBFS): GGBFS, Portland Cement Concrete,
chemical admixtures, and fine and course aggregates shall conform to INDOT
specification sections 500 and 900. The aggregates shall be well graded to
conform to the following composite gradation:

Sieve Size Percent Passing
1” 100
Y 95 -100
iz 70-90
3/8” 60 - 85
#4 40-70
#16 20-40
#100 5-20
#200 2-8

B. Mixing water shall be clean, potable and free from oil, acid and strong alkalis or

organic contents.

Mix Design

A. The Contractor/Supplier shall develop a RCC mixture proportioned in accordance

with this specification and procedures discussed in ACI 325.10R-95 (Re-
approved 2001) “Report on Roller-Compacted Concrete Pavements” sections
4.2, 4.3, and 4.4. Once the mix has been designed, certified test data shall be
submitted from a recognized testing laboratory that shows the proposed mix
design will meet the following requirements based on test results of the cores
taken from a test section. Compressive Strength, Cores: 3500 psi @ 28 days.
Splitting Tensile Strength, Cores: 350 psi @ 7 days. The minimum Portland
cement content shall be 350 pounds per C.Y. Fly Ash and GGBFS may only be
used between April 1 and November 1 unless otherwise authorized by the Town.
Secondary Cementitious material shall not be considered as a substitute for any
deficiency in the #100 sieve. Strength properties shall be based on field extracted
cores.

Equipment

A. Mixing Plants

1. Mixing plants shall be of a design that can produce a RCC pavement mixture
of the proportions defined in the approved mix design and within the specified
tolerances in ASTM C 94 and ASTM C 685. The mixing plant may be a
Central-Mix Drum or a Stationary Continuous-Mixing Twin-Shaft Pug Mill
mixer. The plant shall have a minimum manufacturer’s rated capacity of 200
tons per hour.
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B. Pavers

1. RCC shall be placed with a high-density RCC type paver subject to approval
by the Town. The paver shall be capable of placing the RCC at a minimum of
85% of the maximum wet density in accordance with this specification. The
paver shall be of suitable weight and stability to spread, consolidate, and
finish the RCC material, without segregation to the required thickness,
smoothness, cross-section and grade. Work in areas inaccessible to paving
machines shall be placed by other methods approved by the Town. Any
supplemental paving equipment such as graders and dozers must be
approved by the Town prior to use. The equipment shall be capable of
producing a finished product that results in a smooth, continuous surface
without segregation, excessive tearing, or rock pockets.

C. Vibratory Rollers

1. Vibratory rollers shall be self-propelled, double drum, steel wheel vibratory
rollers having a static weight of at least 10 tons. Each roller drum shall be
equipped with a properly operating scraper and brush. The rollers shall
transmit a dynamic impact to the surface through smooth steel drums by
means of revolving weights, eccentric shafts or other equivalent methods.
The roller drum shall be between 4 and 5-1/2 feet in diameter and 5-1/2 to 8
feet in width. Finish rollers shall be self-propelled, double drum, steel wheel
rollers having a static weight of between 3 and 10 tons. Each drum shall be
equipped with a properly operating scraper and brush. A single drum vibrator
roller with vulcanized rubber tires may be utilized for finish rolling, at the
approval of the Town. Walk-behind vibratory rollers or plate tampers shall be
used for compacting areas inaccessible to the large rollers.

D. Dump Trucks

1. Dump Truck boxes shall be kept free of contaminants while hauling any RCC
and shall have protective covers properly secured until discharge into the
paver.

E. Water Trucks

1. At least one water truck, or other similar equipment, shall be on-site and
available for use throughout the paving and curing process. Such equipment
shall be capable of evenly applying a fine spray of water to the surface of the
RCC without damaging the final surface.

1.07 Construction Requirements
A. Preparation of Sub-grade/Sub-base
1. Before RCC process begins, the area to be paved shall be graded and

shaped to the lines and grades as shown in the Plans or as directed by the
Town. During this process any unsuitable soil or material shall be removed
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and replaced with acceptable material. The subgrade shall be uniformly
compacted to a minimum of 95% of the maximum dry density in accordance
with ASTM D 1557. The Contractor shall check for any soft or yielding
subgrade areas by proof rolling with a loaded dump truck or pneumatic-tire
roller over the entire area to be paved. All soft or yielding subgrade areas
shall be corrected and made stable before RCC construction begins. If a
subbase is shown on the Plans, it shall be uniformly compacted to a minimum
of 95% of the maximum dry density in accordance with ASTM D 1557. Sub-
grade shall conform to INDOT specification section 200. If required, construct
a granular base according to INDOT specification section 300. Moisten the
surface of the sub-grade or base without creating mud or ponding water, to
minimize absorption of water from RCC mix to be deposited.

B. Transportation

1. Transport the RCC mixture to the site in dump trucks which meet the
requirements of section 106 of this specification. The trucks shall dump
directly into the hopper of the paver unless placement is by hand as directed
by the Town. Hauling over the freshly placed RCC will not be permitted
except in multi-lift operations to the extent required to dump the fresh RCC
into the paver.

C. Placing RCC

1. Place RCC to the thickness, grade, and lines indicated in the plans. Achieve
a minimum of 85% of the maximum wet density out of the paver and 98% of
the maximum wet density after final rolling. No compacted lift thickness shall
be in excess of ten (10) inches or less than four (4) inches for single or
multiple-lift applications unless demonstrated by a test strip. Co-ordinate RCC
delivery so the mix can be spread and rolled within the specified time limit
and to ensure uniform progress of the paver until the paving operation is
complete. The time between mixing and compacting shall not exceed ninety
(90) minutes, for all RCC placed, provided that the temperature of the RCC
does not exceed 90 degrees (F). Operate the paver in a manner that will
prevent segregation and will produce a smooth continuous surface without
tearing, pulling or shoving. If segregation occurs, suspend the paving
operation until the cause is determined and corrected. Areas of segregated
RCC shall be removed and replaced.

2. Placing of the RCC mix shall be done in a pattern so that the water from
previously placed RCC will not affect the fresh surface or sub-grade. Scarify
all areas that require broadcasting or fanning of RCC. The surface must be
scarified at least one inch deep prior to broadcasting fresh RCC over the top.
Broadcasting must be completed in the allotted time within these
specifications.

3. For multiple-lift placement, the total pavement thickness shall be as specified
on the plans. The second lift must be placed within sixty (60) minutes of the
completion of the first lift. If more than sixty (60) minutes has elapsed, the
interface between the first and second lifts shall be considered a cold joint
and shall be installed as specified in Article 1.08-D.
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D. Compaction

1. Achieve 85% of the maximum wet density, as determined in the laboratory
according to ASTM D 1557, directly out of the paver and 98% of the
maximum wet density after final rolling. The contractor shall begin
compaction operations within fifteen (15) minutes after spreading of the RCC
mix. Any additional delay will result in the coring of the affected area at the
Contractors expense to ensure that it meets the requirements of this
specification.

E. Rolling

1. The contractor shall establish a rolling pattern that will achieve the required
density with a minimum number of roller passes. During vibratory
compaction, the roller shall not be started, stopped, or left standing in
vibratory mode. Stagger the stopping point of successive rolling passes to
avoid forming depressions on the surface. The contractor shall continually
check the RCC surface while still plastic to ensure surface and grade
tolerances are met. Immediately correct excessive variations in accordance
with the spreading requirements. The contractor shall remove any roller
marks on the surface using a steel drum roller in static mode. Each lane edge
shall be constructed with a face within 15-degree of vertical. The contractor
shall spread RCC mix by hand in areas not accessible by the paver and
compact to the requirements of Articles 1.06 and 1.07 of this specification.

F. Curing

1. Keep the RCC surface continuously moist by water, fog spray, wet burlap, an
approved membrane-forming curing compound applied at 1.5 times the rate
specified by the manufacturer, or polyethylene sheeting for a period of seven
(7) days or until the core strengths have meet the requirements of Article 1.5
of this specification. Concrete curing compounds shall conform to ASTM C
309 or ASTM D 977.

G. Weather Limitation

1. RCC shall not be placed on any surface containing frost or frozen material.
RCC shall only be placed when the ambient temperature is a minimum of 35F
and rising. When the air temperature is expected to fall below 40°F (4°C), the
Contractor must present to the Town a detailed proposal for protecting the
RCC pavement. This proposal must be accepted by the Town before paving
operations may be resumed. A sufficient supply of protective material such as
insulating blankets, plastic sheeting, straw, burlap or other suitable material
shall be provided by the Contractor at his expense. The methods and
materials used shall be such that a minimum temperature of 40°F (4°C) at the
pavement surface will be maintained for a minimum of five days. Approval of
the Contractor's proposal for frost protection shall not relieve the Contractor
of the responsibility for the quality and strength of the RCC placed during cold
weather. Any RCC that freezes shall be removed and replaced at the
Contractors expense. During periods of hot weather or windy conditions,
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special precautions shall be taken to minimize moisture loss due to
evaporation. Precautions may include cooling of aggregate stockpiles by the
use of a water spray, protective covers on dump trucks, temporary
windbreaks to reduce wind velocity, cooling of concrete mix water,
decreasing the allowable time between mixing and final compaction and
keeping the surface of the newly placed RCC pavement damp with a light
spray during compaction and finishing operations. Don’t place RCC when rain
is imminent. If rain occurs during placement of RCC cease all operations if it
is raining hard enough to be detrimental to the finished product. Placement
may continue during light rain or mists provided the surface of the RCC
pavement is not washed-out or damaged due to tracking or pickup by dump
trucks or rollers. Dump truck covers must be used during these periods. The
Town will be the sole judge as to when placement must be stopped due to
rain.

1.08 Joints
A. Fresh Vertical Joint

1. A vertical joint shall be considered a fresh joint when an adjacent RCC lane is
placed within 90 minutes of placing the previous lane. The contractor shall
ensure that the contact face is moist and not segregated. Before rolling, the
vertical joint surface should be hand-finished as necessary immediately
behind the paver to produce a tight surface. When placing RCC with a fresh
longitudinal joint, leave the outer 12 to 18 inches of the paving lane
uncompacted during the initial rolling operation. The uncompacted edge is
then used to set the height of the paver screed for paving the adjacent lane.
After the adjacent lane is placed, the joint is compacted by centering the roller
drum over the joint and compacting adjacent lane edges simultaneously. Roll
extra passes as necessary to achieve the required density and smoothness
in the joint area.

B. Cold Vertical Joint

1. A cold vertical joint is made when either side of the joint is not compacted
within 90 minutes of plant mixing. Saw cut the edge of previous lane back to
sound RCC (minimum 6”) to form a vertical face prior to placing the next
pass. Trimming by grader blade is permitted, if done prior to the end of the
workday. Prior to placing fresh RCC mixture against a compacted cold
vertical joint, the joint shall be thoroughly cleaned of any loose or foreign
material. The vertical joint face shall be wetted and in a moist condition
immediately prior to placement of the adjacent lane.

C. Fresh Horizontal Joint

1. For multiple-lift applications, a horizontal joint is considered a fresh joint when
a subsequent RCC lift is placed within sixty (60) minutes of placing the
previous lift. The surface of the lower lift shall be kept clean and continually
moistened prior to placement of the subsequent lift.
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D. Cold Horizontal Joint

1. For multiple-lift applications, a horizontal joint is considered a cold joint when
the placing of the subsequent RCC lift is delayed by more than sixty (60)
minutes of placing the previous lift. The surface of the first lift shall be
scarified at least one-half (1/2) inch deep to yield a rough surface, prior to
placement to the second lift. Immediately prior to placing the second lift of
RCC, a cement/sand slurry or grout shall be applied to the scarified contact
surface of the first lift. The contractor shall delay placing the second lift of
RCC until the first lift attains design tensile strength as specified in Article
1.05 of this specification.

E. Contraction Joints

1. Transverse and Longitudinal contraction joints shall be made as soon as
possible after placement of RCC without damaging the pavement, as
approved by the Town, except that transverse joints shall be spaced at a
maximum of 30-foot intervals, or at intervals directed by the Town. All
pavements shall have at least one center longitudinal contraction joint.

1.09 Quality Control and Assurance
A. General

1. The contractor shall maintain equipment and qualified personnel required to
determine the magnitude of the various properties of RCC governed by the
specifications. These properties shall be maintained within the limits of this
specification. The contractor shall notify the Town a minimum of 24 hours (not
including holidays and weekends) prior to start of RCC paving. Testing at the
plant and the paving site is the responsibility of the Contractor or Developer
and shall be performed by a private Independent Testing Laboratory. The
Contractor and Supplier shall provide safe and convenient access,
acceptable to the Town, for the inspection and sampling of the RCC and
constituent materials, at both the production plant and the paving site and
shall cooperate in the inspection and sampling process at all times.

B. Test Strip

1. The contractor shall construct a test section for every project of a thickness
equal to the plan thickness and planned construction width with at least 100
tons of RCC. The same equipment proposed for use on the project shall be
used for the test strip. The test strip will be used to resolve anticipated
problems with equipment, mix behavior, compaction and/or strength
characteristics. The test strip shall be constructed at a location chosen by the
contractor at least 45 days prior to the start of paving operations. The
Contractor must also demonstrate the ability to achieve a smooth, hard,
uniform surface free of excessive tears, ridges, spalls and loose material.
Also, achieve 85% of the maximum wet density in accordance with ASTM D
1557, directly out of the paver and 98% of the maximum wet density after
final rolling. During construction of the test section, the Contractor shall
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establish an optimum rolling pattern and procedure for obtaining a density of
not less than 98% of the maximum wet density. After completion of the test
strip, cores will be extracted to verify mix compliance. This will be performed
by the Independent Testing Laboratory at the expense of the Contractor.
During the trial placement, the Independent Testing Personnel shall calibrate
their nuclear density gauges in accordance with ASTM C 1040, with a sample
of the test section mix. Moisture readings of the gauge shall be calibrated
using oven dry samples of the plant mixed RCC. The contractor shall not
commence placement of RCC until all testing has been completed and the
Town has verified the results are acceptable.

C. Pre-placement

1. The Independent Testing Laboratory will develop a moisture/density
relationship of the actual job materials in accordance with ASTM D 1557.
Optimum moisture content and maximum wet densities shall be established,
and copies of the moisture-density curves shall be provided to the Town prior
to any RCC placement.

D. During Placement

1. The Contractor shall ensure quality control at the plant, by controlling
materials, obtaining test samples and ensuring segregation is not occurring
while loading haul trucks. The Contractor, in cooperation with the
Independent Testing Laboratory, shall ensure that compaction and grade
specifications are met and time limits are adhered to. The finished surface of
the RCC pavement, when tested with a 10-foot straight edge or crown
surface template, shall not vary from the straight edge or template by more
than 3/8 inch at any one point. When the surface smoothness is outside the
specified surface tolerance the Contractor shall grind the surface to within the
tolerance by use of self-propelled diamond grinders. Milling of the final
surface is not acceptable, unless it is for the removal of the pavement.

E. Field Density

1. The Independent Testing Personnel, at the Contractor's expense, shall
perform density testing of the RCC in accordance with ASTM C 1040, direct
transmission mode, directly behind the paver. Only wet density shall be used
for evaluation. At least five (5) tests shall be performed at the back of the
paver and after final compaction for each 250 cubic yards placed. The
required density out of the back of the paver and after final rolling shall be as
specified in Article 1.07 of this specification. The Contractor shall be
responsible for verifying required densities are achieved by the paver and
after final rolling. If density test results do not meet the requirements of Article
1.07, the Contractor shall determine the source of the problem and take
immediate steps to correct the problem. If the problem cannot be resolved to
the satisfaction of the Town, placement shall be suspended. Any RCC placed
while attempting to correct the problem, and the areas determine to have
deficiencies are subject to removal and replacement, per Article 1.10.
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F. After Placement

1. The Independent Testing Consultant, at the Contractor's expense, shall core
at least nine (9) cylindrical specimens from each Pavement Area. Pavement
Area is defined as four thousand (4,000) square yards or each day’s
placement, whichever is less. Length measurements of the cores and
compressive strength testing shall be in accordance with ASTM C 42.
Splitting tensile testing shall be in accordance with ASTM C 496. Testing
shall be conducted as follows: Compressive Strength Testing: Six (6) of the
cores obtained for thickness verification will be tested for compressive
strength at 28 days. Splitting Tensile Strength: Three (3) of the cores
obtained for thickness verification will be tested for splitting tensile strength at
seven (7) days. All cores tested shall meet the requirements of Articles 1.05
and 1.10.

1.10 Pavement Thickness and Strength

A. The contractor shall construct the RCC pavement within 0.2 inches of the
specified plan thickness, as determined by measurement of cores cut as
specified in Article 1.09 of these specifications. If any core shows a deficiency in
thickness of more than 'z inch from the specified plan thickness, take additional
cores to determine the limits of the deficiency. Follow the procedures below:

1. At the Contractor's expense, take a core five (5) feet longitudinally on both
sides of the deficient core. If both the cores are less than %2 inch deficient in
thickness the zone of deficiency has been determined.

2. |If either or both cores taken in ltem 1 above are more than %z inch deficient in
thickness, cut a core 50 feet longitudinally from the deficient core(s), at the
Contractor’s expense. If the 50-foot core(s) is more than %z inch deficient, cut
additional cores at 100 foot longitudinal intervals until a core less than %z inch
deficient is obtained; until the pavement ends; or until overlapping an
adjacent pavement area’s core in the same lane, all at the Contractor’s
expense.

3. If a pavement area has cores more than %z inch deficient in thickness and the
pavement area’s constructed width is greater than 12 feet, obtain cores
transverse to the location of the more than 'z inch deficient cores. Obtain
transverse cores at a location half the distance from the deficient core to the
furthest edge of pavement. Obtain a transverse core for each core more than
Y inch deficient, at the Contractor’s expense.

4. The Town will use the cores that measure less than %2 inch deficient in
thickness to define the limits of the deficiency. If any core shows a deficiency
in thickness of more than 1 inch or compressive strength less than 85% of the
compressive strength mix design cited above, determine the extent limits of
deficiency by following steps 1 through 4 above, at the Contractor’s expense.
Remove and replace those areas greater than 1 inch deficient in thickness
and/or less than 85% of the mix design compressive strength. The Town will
calculate average thickness and compressive strength of concrete pavement
placed as follows:

a. When zones of deficient thickness greater than 2 inch to 1 inch are
allowed to remain in place, the Engineer will calculate two average
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1.1

thicknesses. A Project Average Thickness (PAT) including all cores not
more than %z inch deficient. Cores that exceed the specified thickness by
more than %2 inch will be considered as the specified thickness plus 2
inch when calculating the PAT. A second Deficient Zone Average (DZA)
will include all cores with thickness deficiency greater than %2 inch to 1
inch. The pavement represented by each of the two averages, PAT or
DZA, will be calculated.

b. Determine and apply deductions for thickness deficiency to each
separately placed width of pavement.

c. For any pavement areas removed and replaced, re-core those areas
replaced following this section of the specifications. Include those core
values into the calculations for average pavement thickness and strength.

d. Calculate the compressive strength deficiency area by following the steps
cited above for thickness items but substituting “the 0.5-inch thickness
deficiency with 90% compressive strength” and the “1.0 inch thickness
deficiency” with “less than 85% compressive strength.”

Remedial Actions

A

Correct deficiencies while RCC is still plastic; otherwise do repairs after seven (7)
days. After seven (7) days, the RCC shall be removed by saw cutting full depth
before removal. Replace the RCC utilizing a Cast-in-Place concrete meeting the
requirements of INDOT specification section 702;

Class C Concrete as directed by the Town. The new concrete shall be doweled
into the existing RCC utilizing epoxy coated reinforcing bars according to INDOT
standards and specifications. Any RCC pavement found to be of unacceptable
thickness, or deficient in any testing done in accordance with this specification,
shall be subject to removal and replacement by the contractor, at no cost to the
Town, including removal and replacement of any intermediate and surface
asphalt courses. Grind off high surface variations to a finish acceptable to the
Engineer. Filling of low areas with fresh RCC is not permitted. If asphalt surfacing
is specified, low areas accepted by the Engineer shall be made up with additional
surfacing material without extra payment. All repairs are subject to the Engineers
approval.

Opening to Traffic

A.

The Contractor shall protect the RCC from vehicular traffic during the curing
period. The RCC pavement may be opened to traffic or asphalt surfaced as
specified on the plans a minimum of seven (7) days after placement or once the
strength requirements of section Article 1.05 of this specification have been met.
The Contractor shall maintain the RCC pavement in good condition until all work
is completed and accepted. Such maintenance shall be performed by the
Contractor at his own expense.

Warranty

A

Roller Compacted Concrete is an alternate construction method only allowed by
written permission from the Town of Brownsburg. As an alternate method of
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construction, the Developer/Contractor shall comply with the Warranty
requirements as stated herein or as required by the current Town of Brownsburg
Unified Development Ordinance, whichever is stricter. Pavement constructed
according to this specification shall be guaranteed by the Developer/Contractor
for a period not less than five (5) years from date of acceptance of the street by
the Town. The contractor shall provide a warranty bond in the amount agreed to
that represents the cost to install the entire pavement section, including any
surface materials installed on top of the RCC.

PART 2 - PRODUCTS

Not Used.

PART 3 - EXECUTION

Not Used.

PART 4 - FIGURES

Not Used.

END OF SECTION 03500
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SECTION 03501 — FULL DEPTH RECYCLING (FDR)

PART 1 - GENERAL

1.01 Summary

A

Full Depth Recycling (FDR) shall be performed where shown on the plans and
shall provide the line and grade as shown. This work consists of pulverizing and
stabilizing existing pavement and underlying material to construct a reclaimed
base course, RBC, to the required stiffness in accordance with the requirements
listed herein.

B. If used, Fly ash, class F shall only be used in combination with lime or Portland
Cement, Type |

C. If used, asphalt emulsions are also subject to the following requirements.

Property Minimum | Maximum | Test Method
Viscosity, Saybolt Furol @ 25° C 20 300 AASHTO T 59
Sieve Test, % 0.1 AASHTO T 59
Tests on Residue by Distillation Test"

Residue % by Distillation 60.0 AASHTO T 59
Oil Distillation by Volume of 5 AASHTO T 59
Emulsion, %

Penetration, 25°C, 100g, 5 sec.? 100 300 AASHTO T 49
"Modified AASHTO T 59 procedure-distillation temperature of 177°C with a 20 minute
hold. The ASTM D244 vacuum distillation procedure may be substituted once the
maximum oil distillate is satisfied.

2Emulsion Residue for the Emulsion used in the design process should be reported as
part of the design and QC samples from the job should be plus or minus 25% of the
reported value.

D. After the pulverization operation is complete, the RBC shall meet the following
gradation requirements, exclusive of existing oversized base material:

SIEVE SIZE % PASSING
2" 100*
1.5” 90-100*

E. Mix designs may utilize foamed asphalt PG binder, asphalt emulsions, Portland
Cement, or Portland Cement slurry. The foamed asphalt and asphalt emulsion
mix designs may also utilize Portland Cement, fly ash, lime, and coarse
aggregate to achieve the required performance properties. Portland Cement and
Portland Cement slurry mix designs may also use fly ash and coarse aggregate
to achieve the required performance properties.
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F. The Contractor is required to meet the performance specification regardless of
mix design approval. Contractor shall provide a mix design for approval at least
seven (7) days prior to beginning the pavement reclaiming operation. The mix
design and all associated testing shall be performed by an independent
geotechnical consultant and laboratory AT THE Contractor's expense. The
Contractor is responsible for obtaining all samples required to develop the new
mix design.

G. The mix design shall be based on samples of the existing pavement and
underlying material taken to the required depth at the project site. Samples shall
be taken at a minimum frequency of one per 7,000 SYS of RBC. The Contractor
is responsible to determine locations and number of additional samples
necessary to obtain comprehensive information necessary for development of
the mix design(s). All pavement damaged by the sampling operation shall be
temporarily repaired with cold patch asphalt, concrete or similar material.

H. At a minimum, the following tests shall be performed on the samples:

1. Sieve analysis in accordance with AASHTO T 88.

2. Optimum moisture and maximum dry density in accordance with AASHTO T
99.

3. Shear Strength in accordance with AASHTO 236

I. The mix design(s) shall be submitted a minimum of 7 calendar days prior to
beginning the pulverizing operation. The mix design shall include all test results
performed in conjunction with the development of each mix design.

1.02 Performance Requirements

A. The minimum structural number required for this project is 4.00, with a minimum
shear strength of 300 psi. The wedge and level course (if specified) shall not be
included in the determination of the structural number or shear strength testing.
The 1.5-inch asphalt wearing course shall be included in determination of the
structural number attainment, but will be excluded from the shear strength
testing.

1.03 General Requirements

A. The Contractor shall provide all necessary labor, equipment, materials, QC
testing and reporting, and incidentals required to pulverize the existing pavement
and base and construct the RBC.

B. Unless approved otherwise by the Engineer in writing, the existing pavement
shall be pulverized and stabilized in separate operations. After completion of the
initial pulverization, the material shall be graded and compacted to the profile and
cross section shown on the plans.

C. After completion of the stabilization operation, the RBC will be allowed to cure.
The contractor shall provide adequate traffic control measures to protect the RBC
from traffic. After five (5) days of curing, core samples shall be taken and tested
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to determine minimum RBC strength requirements are satisfied. After seven (7)
days of curing, the RBC shall be proof-rolled in accordance with INDOT
specification section 203.26. RBC areas that fail the proof-roll shall be repaired.
Plans to repair the failed area(s) shall be submitted to the engineer at least three
(3) days in advance of the planned operation. Failed areas shall be removed and
replaced with INDOT class C concrete in accordance with INDOT specification
section 702 using Class AP coarse aggregate. Larger areas may be Full Depth
Recycled, if allowed by the Engineer. Any failed areas re-treated by Full Depth
Recycling shall be protected and allowed to cure five (5) days, core samples
shall be taken and tested to determine minimum RBC strength requirements are
satisfied. After seven (7) days of curing, the RBC shall be proof-rolled in
accordance with INDOT specification section 203.26. RBC areas that fail the
proof-roll shall be removed and replaced with INDOT class C concrete in
accordance with INDOT specification section 702 using Class AP coarse
aggregate.

1.04 Curing

A. The RBC shall be allowed to cure for 5 calendar days. During the curing period,
local traffic shall be maintained to provide access to residences and businesses.
If raveling or other distresses become evident in the RBC, a Seal Coat, Type 1 in
accordance with INDOT specification section 404 shall be placed to protect the
RBC throughout the remainder of the curing period. The seal coat shall be
compatible with the chemical additives in the RBC.

1.05 Weather Restrictions

A. Stabilization of the RBC shall not be performed if any of the following apply
unless approved by the Engineer:

1. The air temperature is 50°F or less.

2. The forecast from the nearest National Weather Service office predicts a low
temperature of 32° F or below within 24 hours.

3. Water is standing on the surface of the pulverized material.

1.06 Method of Measurement

A. Full depth asphalt reclamation will be measured by the square yard complete in
place.

B. All costs associated with the pulverization of existing asphalt pavement and
underlying material, asphalt or chemical stabilization, compaction, and curing of
the RBC shall be included in the cost of the full depth reclamation (FDR) item.

C. The costs associated with the performance of the mix design as well as quality
control testing and reporting shall also be included in the cost of the full depth
reclamation (FDR) item.
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PART 2 - PRODUCTS

Not Used.

PART 3 - EXECUTION

Not Used.

PART 4 - FIGURES

Not Used.

END OF SECTION 03501
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SECTION 03502 — PERVIOUS CONCRETE

PART 1 - GENERAL

1.01

1.02

1.03

Mix Design and Materials

A. Pervious concrete shall use the same materials as conventional concrete, with

the exceptions that the fine aggregate shall be eliminated entirely, and the size
distribution (grading) of the coarse aggregate shall be kept narrow, allowing for
relatively little particle packing.

. Table 3 provides sample ranges of materials proportions in pervious concrete for

illustration purposes only, is not to be considered a job mix formula, and is not
guaranteed to be accepted by the Town of Brownsburg. ACI 211.3 provides a
procedure for producing pervious concrete mixture proportions.

Cementitious materials

A. Portland cements (ASTM C 150, C 1157) and blended cements (ASTM C 595, C

1157) may be used in pervious concrete. In addition, supplementary cementitious
materials (SCMs) such as fly ash, pozzolans (ASTM C 618), and ground-
granulated blast furnace slag (ASTM C 989) may be used. Silica fume, fly ash,
and blast furnace slag, in proper amounts, all increase durability by decreasing
permeability and cracking. Silica fume may replace cement in approximate
quantities of 5-12%; Fly ash may be used to replace 5-65% of the Portland
cement; and Blast furnace slag may replace 20-70% of the cement in the mix, as
determined by mix design and performance testing.

Aggregate

A. Pervious concrete is made with a narrow aggregate gradation, but different

surface textures can be obtained through the use of different maximum sizes.
The maximum size aggregate to be used on Town of Brownsburg projects will be
3/8 IN.

. Fine aggregate content is eliminated in Town of Brownsburg pervious concrete,

and coarse aggregate is kept to a narrow gradation. Commonly-used gradations
of coarse aggregate include ASTM C 33 No. 8 (¥ in. to No. 16), and No. 89 (%
in. to No. 50) sieves, No. 8, and No. 89. ASTM D 448 also may be used for
defining grading. A narrow grading is the important characteristic. Larger
aggregates provide a rougher surface. Generally, A/C ratios are in the range of
4.0 to 4.5 by mass. These A/C ratios lead to aggregate contents of between
about 2200 Ib/yd® and 3000 Ib/yd®. Higher A/C ratios have been used in
laboratory studies, but significant reductions in strength result.

. Only angular aggregate (crushed stone) may be used to produce Town of

Brownsburg pervious concrete. Aggregate for pavements should conform to
ASTM D 448, while ASTM C 33 covers aggregates for use in general concrete
construction. As in conventional concrete, pervious concrete requires aggregates
to be close to a saturated, surface-dry condition, or close monitoring of the
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moisture condition of aggregates should allow for accounting for the free
moisture on aggregates. It should be noted that control of water is important in
pervious concrete mixtures. Water absorbed from the mixture by aggregates that
are too dry can lead to dry mixtures that do not place or compact well. However,
extra water in aggregates contributes to the mixing water and increases the
water-to-cement ratio of the concrete.

1.04 Water-to-cement ratios

A. Water-to-cement ratios between 0.27 and 0.30 are used routinely with proper
inclusion of chemical admixtures. Water content should be tightly controlled. The
correct water content has been described as giving the mixture a sheen, without
flowing off of the aggregate. A handful of pervious concrete formed into a ball will
not crumble or lose its void structure as the paste flows into the spaces between
the aggregates.

1.05 Admixtures

A. Chemical admixtures are used in pervious concrete to obtain special properties,
as in conventional concrete. Because of the rapid setting time associated with
pervious concrete, retarders or hydration-stabilizing admixtures are commonly
used. Use of chemical admixtures should closely follow manufacturer's
recommendations. Air-entraining admixtures shall be used to reduce freeze-thaw
damage in pervious concrete. ASTM C 494 governs chemical admixtures, and
ASTM C 260 governs air-entraining admixtures. Proprietary admixture products
that facilitate placement and protection of pervious pavements are also used.

Table 3. Typical* Ranges of Materials Proportions in Pervious Concrete**

Proportions, Ib/yd®

Cementitious materials 450 to 700
Aggregate 2000 to 2500
Water: cement ratio*™* (by mass) 0.27t0 0.34
Aggregate: cement ratio*** (by mass) 4 t0 4.5:1
Fine: coarse aggregate ratio**** (by mass) 0to 1:1

* These proportions are given for information only. Successful mixture design will depend
on properties of the particular materials used and must be tested in trial batches to
establish proper proportions and determine expected behavior. Concrete producers
may have mixture proportions for pervious concrete optimized for performance with
local materials. In such instances, those proportions are preferable.

** Chemical admixtures, particularly retarders and hydration stabilizers, are also used
commonly, at dosages recommended by the manufacturer. Use of supplementary
cementitious materials, such as fly ash and slag, is common as well.

*** Higher ratios have been used, but significant reductions in strength and durability may
result.

**** Addition of fine aggregate will decrease the void content and increase strength.
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1.06 Mix design

A. A concrete mix design submittal shall be in accordance with INDOTSS 501.05,
and must be approved by the Town of Brownsburg. The mix design shall yield a
28-day compressive strength of 3,000 psi. The mix design shall be submitted a
minimum of 7 calendar days prior to the trial batch, and shall include the
following:

1. alist of all ingredients

2. the source of all materials

3. the fine to total aggregate ratio

4. the gradation of the aggregates

5. the absorption of the aggregates

6. the SSD bulk specific gravity of the aggregates

7. the specific gravity of pozzolan

8. the batch weights (mass)

9. the names of all admixtures

10. the admixture dosage rates and the manufacturer’'s recommended range.

B. The mix design shall be used to conduct a trial batch in accordance with
INDOTSS 501.06. Upon successful testing of the trial batch, the Contractor shall
submit the concrete mix design for approval a minimum of three (3) work days
prior to production.

C. Production shall not commence without approval by the Town of Brownsburg.

D. The approved mix design may be changed or adjusted in accordance with the
following:

1.07 Change in, or Adjustments to, Materials

A. A change in a previously approved mix design, for a given contract, to any of the
following shall be submitted to the Town of Brownsburg, referencing the original
mix design.

1. cement source or type

2. pozzolan source or type

3. coarse aggregate source or type
4. admixture type.

B. A new trial batch shall be conducted in accordance with INDOTSS 501.06, or
verification of the new mix design may be made during the 1st day of production
by tests conducted by an independent testing firm hired by the Contractor.
Acceptance test results may be used for the Engineer’s verification tests.

PART 2 - PRODUCTS

Not Used.
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PART 3 - EXECUTION
3.01 Placement
A. The pervious concrete shall not be placed on frozen ground. Pervious concrete
shall be protected from freezing for 72 hours. Pervious concrete shall not be
placed into or through standing water.
B. The pervious concrete shall be placed uniformly to the required line and grade.
The pervious concrete shall not be subjected to load nor disturbed by
construction activities until a minimum of fourteen (14) days after placement or
until a test core or cylinder yields a compressive strength of 2,500 psi or greater.

PART 4 - FIGURES

Not Used.

END OF SECTION 03502
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SECTION 04950 - PRESERVATIVE SEAL

PART 1 - GENERAL

1.01 Summary
A. Scope: This work shall consist of furnishing all labor, material, and equipment
necessary to perform all operations for the application of a penetrating asphalt
preservative seal to asphaltic concrete surface courses. The approved product shall
be applied by spray equipment capable of coating the asphalt surface with a
complete, uniform coating, at the prescribed rate per square yard. All work shall be
in accordance with the specifications, the applicable drawings, and subject to the
terms and conditions of this contract.
1.02 Material Specifications
A. The asphalt preservative seal material shall be an emulsion composed of a
petroleum resin oil base uniformly emulsified with water. Each contractor must
submit a certified statement from the manufacturer showing that the asphalt
emulsion conforms to the required physical and chemical requirements below:
Test Method Requirements
Tests ASTM AASHTO Min.  Max.
Tests on Emulsion:
Viscosity @ 25°C, SFS D-244 T-59 15 40
Residue, % W' D-244(Mod.)  T-59(Mod) 60 65
Miscibility Test? D-244(Mod.)  T-59(Mod) No Coagulation
Sieve Test, %W3 D-244(Mod.)  T-59(Mod) - 0.1
Particle Charge Test D-244 T-59 Positive
Percent Light Transmittance* GB GB - 30
Tests on Residue from Distillation:
Flash Point, COC, °C D-92 T-48 196 -
Viscosity @ 60°C, cSt D-445 - 100 200
Asphaltenes, %w D-2006-70 - - 1.00
Maltene Dist. Ratio D-2006-70 - 0.3 0.6
PC + A48
S+A
PC/S Ratio® D-2006-70 - 0.5 -
Saturated Hydrocarbons,S® D-2006-70 - 21 28
T ASTM D-244 Modified Evaporation Test for percent of residue is made by heating 50 gram
sample to 149 C (300 F) until foaming ceases, then cool immediately and calculate
results.
2 Test procedure identical with ASTM D-244-60 except that .02 Normal Calcium Chloride
solution shall be used in place of distilled water.
3 Test procedure identical with ASTM D-244 except that distilled water shall be used in place
of two percent sodium oleate solution.
4 Test procedure is attached.
5 Chemical composition by ASTM Method D-2006-70:
PC = Polar Compounds, A1 = First Acidaffins
A2 = Second Acidaffins, S = Saturated Hydrocarbons
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1.03 Material Performance

A. The preservative seal material shall have a record of at least five years satisfactory
service as a penetrating asphalt regenerating agent and in-depth sealer.
Satisfactory service shall be based on the capability of the material to decrease the
viscosity and increase the penetration value of the asphalt binder.

B. Testing shall be performed on extracted asphalt cement from a pavement to a depth
of three eighths inch (3/8"). The tests shall confirm that the viscosity was reduced
by a minimum of 45 percent and the penetration value increased by a minimum of
25 percent. The product shall provide a seal to the intrusion of air and water.

C. The Contractor must submit the manufacturer's certification that the material
proposed for use is in compliance with the specification requirements, and previous
use documentation and test data conclusively demonstrating that the product has
been used successfully for a period of five years by government agencies such as
Cities, Counties, etc.; and that the product has been proven to perform, as
heretofore required, through field testing as to the required change the in asphalt
binder viscosity and penetration number. Testing data shall be submitted indicating
such product performance on a sufficient number of projects, each being tested for a
minimum period of three years to insure reasonable longevity of the treatment, as
well as product consistency.

1.04 Applicator Experience

A. The penetrating asphalt preservative seal shall be applied by an experienced
applicator of such material. The Contractor shall have a minimum of three (3) years’
experience in applying the product proposed for use. He must submit a list of five
projects on that which he applied said product. He shall indicate the project dates,
number of square yards treated in each and the name and phone number of the
government official in charge of each project.

B. A project superintendent knowledgeable and experienced in application of the
penetrating asphalt preservative seal must be in control of each day's work. The
Contractor shall submit a written experience outline of the project superintendent.

1.05 Product Standards and Alternates

A. The product "Reclamite"®, as manufactured by Tricor Refining, LLC is the standard
for these specifications. Contractors may offer an ALTERNATE for the Standard
specified, provided the Contractor adheres to the following and submits a request for
approval, which shall include:

1. Product name and manufacturer.
Furnish complete specifications and descriptive literature for the alternate as
well as a one-gallon sample of the material proposed for use. Such descriptive
and detailed information shall be complete and at least equal in detail to the
Town's requirements for the standard item for which the alternate is offered.
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3. Submit a current Material Safety Data Sheet for the alternate materials. The
Town will give the alternate consideration. The Contractor may furnish only
those alternate items included in his proposal and approved by the Town prior to
award of a contract.

1.06 Application Temperature/Weather Limitations

A. The temperature of the penetrating asphalt preservative seal, at the time of
application shall be as recommended by the manufacturer. The penetrating asphalt
preservative seal shall be applied only when the existing surface to be treated is
thoroughly dry and when it is not threatening to rain. The penetrating asphalt
preservative seal shall not be applied when the ambient temperature is below 40° F.

1.07 Handling of Product

A. Contents in tank cars or storage tanks shall be circulated at least forty-five minutes
before withdrawing any material for application. When loading the distributor, the
product concentrate shall be loaded first and then the required amount of water shall
be added. The water shall be added into the distributor with enough force to cause
agitation and thorough mixing of the two materials. To prevent foaming, the
discharge end of the water hose or pipe shall be kept below the surface of the
material in the distributor that shall be used as a spreader. The distributor truck will
be cleaned of all of its asphalt materials, and washed out to the extent that no
discoloration of the emulsion may be perceptible. Cleanliness of the spreading
equipment shall be subject to the approval and satisfaction of the Town. Maintain a
Safety Data Sheet (SDS) for the product(s) on-site at all times.

1.08 Resident Notification

A. The contractor shall distribute by hand, a typed notice to all residences and
businesses on the street to be treated. The notice will be delivered no more than 24
hours prior to the treatment of the road. The notice will have a local phone number
that residents may call to ask questions. The notice shall be of the door hanger type
that secures to the door handle of each dwelling. Unsecured notices will not be
allowed. The contractor shall also place the notice on the windshield of any parked
cars on the street. Hand distribution of this notice will be considered incidental to
the contract.

1.09 Application Equipment

A. The distributor for spreading the penetrating asphalt preservative seal shall be
self-propelled, and shall have pneumatic tires. The distributor shall be designed and
equipped to distribute the product uniformly on variable widths of surface at readily
determined and controlled rates from 0.05 to 0.5 gallons per square yard of surface,
and with an allowable variation from any specified rate not to exceed 5 percent of
the specified rate.

B. Distributor equipment shall include full circulation spray bars, pump tachometer,
volume measuring device and a hand hose attachment suitable for application of the
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emulsion manually to cover areas inaccessible to the distributor. The distributor
shall be equipped to circulate and agitate the emulsion within the tank.

A check of distributor equipment as well as application rate accuracy and uniformity
of distribution shall be made when directed by the Town.

The truck used for sanding shall be equipped with a spreader that allows the sand to
be uniformly distributed onto the pavement. The spreader shall be able to apply 1/2
pound to 3 pounds of sand per square yard in a single pass. The spreader shall be
adjustable so as not to broadcast sand onto driveways or treelawns.

The sand to be used shall be free flowing, without any leaves, dirt, stones, etc. Any
wet sand shall be rejected.

Any equipment that is not maintained in full working order, or is proven inadequate
to obtain the results prescribed, shall be repaired or replaced at the direction of the
Town.

1.10 Application of Penetrating Asphalt Preservative Seal

A.

Storm inlets shall be protected from overspray and sand application by means
acceptable to the Town of Brownsburg. Protection shall be removed within 24 hours
after sand is removed. The penetrating asphalt preservative seal shall be applied by
a distributor truck at the temperature recommended by the manufacturer and at the
pressure required for the proper distribution. The emulsion shall be so applied that
uniform distribution is obtained at all points of the areas to be treated. Areas
inadvertently missed shall receive additional treatment as may be required by hand
sprayer application.

. Application of product shall be on one-half width of the pavement at a time. When

the second half of the surface is treated, the distributor nozzle nearest the center of
the road shall overlap the previous application by at least one-half the width of the
nozzle spray. In any event the centerline construction joint of the pavement shall be
treated in both application passes of the distributor truck.

Before spreading, the product shall be blended with water as specified by the
manufacturer. The combined mixture of product and water shall be spread at the
rate of 0.05 to 0.10 gallons per square yard, or as approved by the Town following
field testing.

Where more than one application is to be made, succeeding applications shall be
made as soon as penetration of the preceding application has been completed and
the Town grants approval for additional applications.

Grades or super elevations of surfaces that may cause excessive runoff, in the
opinion of the Town, shall have the required amounts applied in two or more
applications as directed.

After the street has been treated, the area within one foot of the curb line on both
sides of the road shall receive an additional treatment of the penetrating asphalt
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preservative seal emulsion. Said treatment shall be uniformly applied by a method
acceptable to the Town.

G. After the penetrating asphalt preservative seal emulsion has penetrated, a coating of
dry sand shall be applied to the surface in sufficient amount to protect the traveling
public as required by the Town.

H. The Contractor shall furnish a quality inspection report showing the source,
manufacturer, and the date shipped, for each load of product. When directed by the
Town, the Contractor shall take representative samples of material for testing.

1.11 Street Sweeping

A. The Contractor shall be responsible for sweeping and cleaning of the streets prior
to, and after treatment.

B. Prior to treatment, the street will be cleaned of all standing water, dirt, leaves,
foreign materials, etc. This work shall be accomplished by hand brooming, power
blowing and/or other approved methods. If in the opinion of the Town the hand
cleaning is not sufficient, then a self-propelled street sweeper shall be used.

C. All sand used during the treatment must be removed no later than 48 hours after
treatment of the street. This shall be accomplished by a combination of hand and
mechanical sweeping. All turnouts, cul-de-sacs, etc. must be cleaned of any
material to the satisfaction of the Town.

D. If, after sand is swept and in the opinion of the Town the penetrating asphalt
preservative seal residue presents a hazardous condition on the roadway, the
contractor must apply additional sand and sweep same no later than 24 hours
following reapplication. No additional compensation will be allowed for reapplication
and removal of sand.

112 Traffic Control

A. The Contractor shall schedule his operations and carry out the work in a manner to
cause the least disturbance and/or interference with the normal flow of traffic over
the areas to be treated. Treated portions of the pavement surfaces shall be kept
closed and free from traffic until penetration, in the opinion of the Town, has become
complete and the area is suitable for traffic.

B. When, in the opinion of the Town, traffic must be maintained at all times on a
particular street, then the Contractor shall apply product to one lane at a time.
Traffic shall be maintained in the untreated lane until the traffic may be switched to
the completed lane.

C. The Contractor shall be responsible for all traffic control and signing required to
permit safe travel. The contractor shall notify the Town, police and fire departments
as to the streets that are to be treated each day.

D. If, in the opinion of the Town, proper signing is not being used, the Contractor shall
stop all operations until safe signing and barricading is achieved.
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1.13 Acceptance

A. The contractor shall be responsible for conducting “End Result” testing, through
coring or other approved means to determine compliance with these specifications.

1.

The product used shall increase the penetration of the asphalt in the top Y4 IN.
by 30% within 60 days of application. Asphalt cement content shall be measured
using AASHTO T-308-05.

The product used shall reduce the viscosity of the asphalt binder by a minimum
of 20% for pavement that is less than two (2) years old and by a minimum of
40% for pavement that is greater than or equal to two (2) years old. The
viscosity shall be measured by ASTM 3381.

The skid resistance of the pavement after application shall allow an automobile
to safely traverse a 90 degree turn at 15 mph without becoming unstable, and
shall not show more than a 25% loss in measured friction resistance values at a
period 12 hours after application of the material.

B. Should the required increase in penetration value not be achieved, additional
applications of the product shall be made at application rates not to exceed 50
percent of the initial application rate. Retreatment and retesting shall be at the
expense of the Contractor. The Town of Brownsburg shall hold the Contractor’s
performance bond in full force and effect until final test data indicates the work was
completed in accordance with this specification.

PART 2 - PRODUCTS

Not Used.

PART 3 - EXECUTION

Not Used.

PART 4 - FIGURES

Not Used.

END OF SECTION 04950
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SECTION 13550 - EMERGENCY PREEMPTION (GPS)

PART 1 - GENERAL

1.01

1.02

Summary

A

Section Includes: Furnishing, installing and maintaining all permanent
emergency preemption equipment as shown in the GTT Opticom specifications
and ordered by the Town to be used during new signal installation.

Warranty

A

The manufacturer of the required priority control system will warrant that,
provided the priority control system has been properly installed, operated and
maintained, component parts of a matched component system that prove to be
defective in workmanship and/or material during the first five (5) years from the
date of shipment from the manufacturer will be covered in a documented system-
protection plan. Additionally, the manufacturer must provide an added five-year
maintenance plan for repair or replacement for a total of ten (10) years of product
coverage.

. The protection plan will warrant that component parts of a matched component

system that are not subject to coverage limitations and prove to be defective in
workmanship and/or material during the first five (5) years from the date of
shipment from manufacturer will be repaired at no charge, and that extended
coverage will be available for an additional five (5) years.

In total, the warranty/maintenance coverage must assure that system
components will be available to allow system operation during the ten (10) year
warranty/maintenance coverage.

Submit a copy of the manufacturer's written warranty outlining the conditions
stated above. Coverage and coverage limitations are to be administered as
detailed in the manufacturer's Warranty/Maintenance document.

PART 2 - PRODUCTS

2.01 Products
A. Vehicle Equipment
1. The multimode vehicle unit shall include a data-encoded emitter that will
generate the infrared signal, which serves as the trigger to the rest of the
infrared priority control system. The infrared signal generated by the data
encoded emitter will be a series of infrared pulses from an array of infrared
LEDs with integral power supply. The flash signal will consist of a fixed
frequency base signal and a coded overlay signal that can be used to
transmit information.
TOWN OF BROWNSBURG EMERGENCY PREEMPTION (GPS)

CONSTRUCTION STANDARDS
FEBRUARY 2024 13550-1



2. The multimode vehicle unit shall also contain Radio/GPS Antenna with
factory terminated SMA connectors to be connected to the GPS system’s
vehicle radio/GPS module. This antenna will include one element for
receiving the GPS signal and one element for transmitting and receiving the
radio signal.

3. The data-encoded LED emitter will be powered by the DC voltage supplied
from the battery of the vehicle, 10 to 32 volts DC. The unit will be equipped
with a weatherproof in-line fuse holder and a weatherproof quick-disconnect
plug.

4. The unit, including all electronics and mounting hardware, will be miniaturized
to a size no greater than 5.9 inches (15 cm) wide by 3.8 inches (9.7 cm) high
by 5.0 inches (12.8 cm) deep to accommodate standalone installation.

5. The data-encoded emitter will be supplied complete with a 25-foot (7.6 m)
installation cable.

6. The radio/GPS antenna cables will consist of a pair of 25-foot (7.6m) coax
cables with factory terminated SMA connectors. One of these connectors will
have a pin and the other will have a socket.

7. The flash sequence generated by the data-encoded emitter will carry three
types of information:

a. The first type will be one of three distinctly different base frequencies of
either approximately 10Hz for a Low priority emitter, or approximately
14Hz for a High priority emitter or approximately 12Hz for Probe
frequency.

b. The second type of information generated by the data-encoded emitter
will be a Vehicle classification and identification code that is interleaved
into the base frequency flashes. Setting the vehicle classification and
identification code will be accomplished through emitter programming
software. Each data-encoded emitter will be capable of setting 10
different classifications with 1,000 different identification numbers per
class for a total of 10,000 codes per base frequency.

c. The third type of information generated by the data-encoded emitter will
be reserved for setting the intersection detection range. A specially
equipped emitter control module with a range setting command switch will
enable the traffic engineer to activate the range code from his/her vehicle.
The system will accommodate setting a separate range from 200 feet (61
m) to 2,500 feet (762 m) with 1200 range set points, for both High and
Low priority signals.

8. The emitter will include a multi-purpose communication port compliant with
the SAE J1708 communication standard. This port enables unit configuration
to be set into the emitter and read from the emitter. It also allows real-time
communication between the vehicle and the emitter.

9. While operating, the data-encoded emitter will conduct self-diagnostics
designed to monitor data transmission integrity by checking for missing
pulses. Any failures of the self-diagnostic tests will be displayed by flashing of
the ON/OFF switch indicator light.

10. An ON/OFF switch (available for each data-encoded emitter) will be equipped
with an indicator light providing internal diagnostics to assist in
troubleshooting. The indicator light will operate as follows:

a. Steady on when the emitter is operating

b. Flash at a 0.5 Hz rate when the emitter is intentionally disabled
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c. Flash at a 2 Hz rate when the emitter is inoperative

11. The LED emitter will contain visible light LEDs which may be user configured
as follows:

a. Flash at emitter flash rate during normal operation. Flash at diagnostic
rate when unit has failed or is in disable mode. The visible LEDs will flash
at the same rate as the infrared LEDs during normal operation. When the
emitter is in Disable Mode; the LEDs will flash once every two seconds.
When the emitter has failed, the LEDs will flash two times per second.

b. Off during normal operation, Flash at diagnostic rate when unit has failed
or is in disable mode. The visible LEDs will be off during normal
operation. When the emitter is in Disable Mode; the LEDs will flash once
every two seconds. When the emitter has failed the LEDs will flash two
times per second.

c. Flash once per second for 10 seconds at power up. The visible LEDs will
flash once per second for ten seconds after initial power up. After that, the
visible LEDs will shut off.

d. Always Off: The visible LEDs will remain off at all times.

12. The data-encoded emitter will be equipped with a disable input that, when
activated, the emitter will stop flashing, thereby eliminating the possibility of
inadvertent signal transmission after the priority vehicle has arrived at its
destination. The disable input will be programmable to operate in either a
latching or non-latching mode. Operation of the disable input will be
programmable using software.

13. The data encoded infrared LED based emitters shall use infrared LEDs with
an angle of half intensity of +/- 10 degrees to provide precise directionality
control.

14. The data-encoded emitter will operate over a temperature range of —-30° F (-
34° C) to +165° F (+74° C).

15. The data-encoded emitter will operate over a relative humidity range of 5% to
95%.

16. Windows™ based software will be available at no charge for programming
the emitter through its SAE J1708 compatible multi-purpose port. The
communication protocol will be made available upon request for creating
software to implement real-time communication.

17. The emitter will provide operating modes that allow it to be powered on with
the strobe/LEDs active or inactive.

18. A GPS receiver and antenna will obtain the vehicle position, speed and
heading from the GPS satellite system operated by the DoD. The time
information from the GPS satellites will also be used to synchronize the
frequency hopping of the 2.4 GHz radio.

19. Operating in the reserved ISM communications band, and requiring no
license, a 2.4 GHz spread spectrum/frequency hopping radio will provide the
communications from the vehicle to the intersection when within range of a
radio/GPS equipped intersection. The radio shall have a transmit power of
not more than 1 watt. The radio shall have an unobstructed range of at least
2,500 feet (762 m). The radio will meet FCC Part 15 rules. Radio link
association and coordination among intersections and vehicles shall be
automatic.

20. The Vehicle Control Unit will provide the interface between the vehicle and
the priority control system. The vehicle control unit will also interface with the
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radio/GPS module. The vehicle control unit will monitor the status of the
vehicle turn signal via an interface cable that will connect between the vehicle
control unit and the left and right turn signal lines in the vehicle. The vehicle
control unit will also monitor the disable input line as well as the remote
activation input. Power to the vehicle equipment will be provided through the
vehicle control unit.

21. The Vehicle Control Unit will have dimensions of no greater than 5.5 inches
(14.0cm) wide by 1.75 inches (4.4 cm) high by 5.75 inches (14.6 cm) deep.
22. The radio/GPS module will have dimensions of no greater than 4.5 inches

(11.4 cm) wide by 2.75 inches (7.0 cm) high by 8.0 inches (20.3cm) long.

This module may also be used in the intersection. The radio/GPS module will

be housed in extruded aluminum housing.

23. The vehicle equipment will be supplied complete with a 20 foot (6.1 m)
minimum installation cable as well as a 15 foot (4.5 m) minimum vehicle
interface cable.

24. The vehicle will transmit the following information when within range of an
equipped intersection:

a. The priority level of the vehicle equipment. This will be either high priority
or low priority. The priority level will be factory set. The High priority model
will have the option to be wired to operate as low priority either
permanently or temporarily.

b. The agency ID, vehicle classification ID and vehicle ID of the vehicle.
Setting these ID numbers will be accomplished through programming
software. Each vehicle control unit will be capable of setting 254 different
agency IDs and 15 different vehicle type classifications with 9,999
different identification numbers per class for a total of 38,096,190 codes
per priority level.

c. The location, speed and heading of the vehicle.

d. The status of the vehicle’s turn signal.

e. The radio channel as assigned by the intersection and the serial number
of the vehicle control unit.

25. The vehicle control unit includes multi-purpose communication ports
compliant with the RS-232 communication standard. These ports enable unit
configuration to be set into the vehicle control unit and read from vehicle
control unit. It also allows real-time communication between the vehicle
control unit and the interface computer as well as interfacing with other
devices. One of the ports may be configured to output GPS data at a user
selectable baud rate in the NMEA format while the vehicle control unit is
turned on. It will output the following messages (depending on the baud rate):
a. GGA Gilobal Positioning System Fix Data (2400 baud and higher)

b. GSA GPS DOP and active satellites (2400 baud and higher)

c. GSV  Satellites in view (4800 baud and higher)

d. RMC Recommended Minimum Navigation Information (1200 baud and
higher)

26. The vehicle shall be capable of being wired so that the GPS data is available
either while the equipment is requesting priority or when not requesting
priority.

27. The vehicle control unit will be equipped with an ON/OFF switch to activate
the system and request priority. The switch will be depressed to activate the
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system. In addition, a remote activation line is provided to interface with other

vehicle equipment. This line must have a +12 VDC applied to request priority.

28. The equipment may also be configured to be activated with the light
bar/remote activation line or the ON/OFF switch rather than both.

29. The vehicle control unit will also have a series of indicator lights that will
operate as follows:

a. A power indicator as well as an indicator light in the switch will indicate
that the equipment is powered on.

b. A GPS indicator will indicate the status of GPS reception. An amber
indication means that GPS has not been acquired and that the radio is
not “on the air.” A green indication means that GPS has been acquired.

c. An indicator will indicate the status of the communication between the
vehicle control unit and the radio/GPS unit. An amber indication means
that there is no communication and a green indication means that there is
communication between the vehicle control unit and the radio/GPS unit.

d. A disable indicator will indicate if the vehicle equipment is in a disable
mode. The disable indicator and the indicator in the power switch will
flash green at a rate of 2 Hz. When in Probe mode the indicator shall be
illuminated solid amber.

e. The indicators shall be capable of being programmed to provide
feedback for the following:

1) Phase selector has received preemption request.

2) Another vehicle approaching the intersection has received the
preemption request.

3) Phase selector has received preemption request and another
equipped vehicle is approaching the intersection from another
direction.

30. The vehicle control unit will be equipped with a disable input that, when
activated, will cause the radio to transmit that the vehicle is in disable mode,
thereby eliminating the possibility of the priority request continuing after the
priority vehicle has arrived at its destination. The disable input will be
programmable to operate in either a latching or non-latching mode. The
disable input will be programmed so that the input may be activated by
applying ground or by applying +12 VDC. Operation of the disable input will
be programmable using software. Additional inputs shall be included to
temporarily switch the vehicle control unit to low priority and to probe mode.

31. The vehicle equipment will operate over a temperature range of —30° F (-34°
C) to 165° F (+74° C).

32. The vehicle equipment will operate over a relative humidity range of 5% to
95%.

33. Windows™ based software will be available for programming the vehicle
control unit through its RS-232 compatible multi-purpose port.

34. The communication protocol will be made available upon request for creating
software to implement real-time communication via SAE J-1708 to other
onboard devices such as Automatic Vehicle Location (AVL) equipment. This
interface may be used to initiate preemption and transit signal priority
requests. In addition the AVL equipment will be able to perform the following
actions on the vehicle equipment:

a. Temporarily change priority level.

b. Change Agency, Class and Vehicle ID.
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35.

36.

37.

38.

c. Activate and deactivate disable mode

d. Set turn signal status

e. Set transit route ID

The Vehicle unit will be able to provide the following to the AVL equipment:

a. NMEA GPS RMC message data

b. Door status

c. Date and time

d. Make and Model

e. Discrete input status

The remote coding unit shall be capable of remotely programming and
reading the following parameters from the data-encoded LED emitter without
the use of a computer:

a. Vehicle Class and Vehicle ID

b. Disable operation mode

c. Visible LED behavior

d. The unit shall be able to reset the emitter to factory defaults.

The remote coding unit including all electronics shall be 6.3 inches (16 cm)
long, 3.7 inches (9.4 cm) wide and 1 inch (2.5 cm) thick. The unit shall have
an LCD display and a keypad.

The remote coding unit shall operate on four AAA batteries.

B. Multimode Phase Selector

1.

The multimode phase selector recognizes inputs from both infrared and
Radio/GPS activation methods at the intersection and supplies coordinated
inputs to the controller.

The multimode phase selector is designed to be installed in the ftraffic
controller cabinet and is intended for use directly with numerous controllers.
These include California/New York Type 170 controllers with compatible
software, NEMA controllers, or other controllers along with the system card
rack and suitable interface equipment and controller software.

The multimode phase selector will be a plug-in, four channel, multiple-priority,
multi-modal device intended to be installed directly into a card rack located
within the controller cabinet. The multi-mode phase selector shall be capable
of using existing infrared or Radio/GPS system card racks.

The multimode phase selector may be powered from either +24 VDC or 120
VAC.

The multimode phase selector shall support front-panel RS-232, USB and
Ethernet interfaces to allow management by on-site interface software and
central software. An RS-232 port shall be provided on the rear card edge of
the unit. Additional RS-232 communication ports shall be available using the
auxiliary interface panel.

The multimode phase selector shall include the ability to directly sense the
green traffic controller signal indications through the use of dedicated sensing
circuits and wires connected directly to field wire termination points in the
traffic controller cabinet. This connection shall be made using the auxiliary
interface panel.

The multimode phase selector shall have the capability of storing a minimum
of 10,000 priority control calls. When the log is full, the phase selector shall
drop the oldest entry to accommodate the new entry. The phase selector

TOWN OF BROWNSBURG EMERGENCY PREEMPTION (GPS)
CONSTRUCTION STANDARDS

FEBRUARY 2024

13550-6



shall store each call record in non-volatile memory and shall retain the record
if power terminates. Each preemption record entry shall include the following
points of information about the priority call:

a
b.
c.
d
e

f.

LT O35 3

. Agency: Indicates the operating agency of the vehicle.

Classification: Indicates the class type of vehicle.

Identification number: Indicates the unique ID number of the vehicle.
Priority level: Indicates the vehicle’s priority level (high, low or probe).
Direction: Channel A, B, C, or D; indicates the vehicle’s direction of
travel.

Call duration: Indicates the total time in seconds the priority status is
active.

Final greens at end of call: Indicates which phases are green at the end
of the call.

Duration of the final greens: Indicates the total time final greens were
active at the end of call.

Time and date call started and ended: Indicates the time a priority call
started and ended, provided in seconds, minutes, hours, day, month, and
year.

Turn signal status: Indicates the status of the turn signal during the call.
Priority output active: Indicates if the phase selector requested priority
from the controller for the call.

No preempt cause: Indicates the condition that prevented the call or
caused the call to terminate.

. Speed of vehicle: entry speed, exit speed, average speed through call.

Relative priority: relative priority of vehicle class logged at time of call.
Directional priority: directional priority logged at time of call.

Preempt output used.

Signal intensity: maximum and minimum infrared signal intensity during
call.

8. The multimode phase selector shall support a minimum of 5000 code pairs
(agency ID, vehicle ID) for each of the priority levels, high and low, providing
unique vehicle identification and system security implementation at the
vehicle level.

9. The multimode phase selector shall include several programmable control
timers that will limit or modify the duration of a priority control condition, by
channel. The control timers will be as follows:

a.

MAX CALL TIME: Sets the maximum time that a channel is allowed to be
held active by a specific vehicle. It shall be settable from 60 to 65,535
seconds in one-second increments. The factory default shall be 360
seconds.

OFF APPROACH CALL HOLD TIME: Sets the amount of time a call is
held on a channel after the vehicle has left the approach. It shall be
settable from 4 to 255 seconds in one-second increments. The factory
default shall be 6 seconds.

LOST SIGNAL CALL HOLD TIME: Sets the amount of time that a call is
held on a channel after the intersection has lost contact with the vehicle. It
shall be settable from one to 255 seconds in one-second increments. The
factory default shall be six seconds.

CALL DELAY TIME: Sets the amount of time a call must be recognized
before the phase selector activates the corresponding output. It shall be
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settable from zero to 255 seconds in one-second increments. Its factory
default shall be zero seconds.

10. The multimode phase selector shall have the ability to enable or disable all
calls of all priority levels. This shall be independently settable by channel.

11. A unique intersection name, which shall be broadcast, shall be settable for
each multimode phase selector.

12. Up to 25 different radio channels shall be available to be assigned to the
multimode phase selector.

13. The multimode phase selector shall operate in a mode that shall vary the
output based on the status of the approaching vehicle’s turn signal. Additional
outputs available on an Auxiliary Interface Panel may be needed. Settings
shall be available for this mode as follows:

a. Output mappings for each channel.

b. Separate setting for high and low priority levels.

c. Separate settings for each left turn, right turn or straight signal status for
each of the four channels and priority levels.

14. The multimode phase selector’s default values shall be programmable by the
operator on-site or at a remote location.

15. The multimode phase selector shall be capable of three levels of signal
discrimination, as follows:

a. Verification of the presence of the signal of either High priority or Low
priority.

b. Verification that the vehicle is approaching the intersection within a
prescribed Estimated Time of Arrival (ETA).

c. Determination of when the vehicle is within the prescribed range, either
by intensity level or distance from the intersection.

16. The multimode phase selector shall include one opto-isolated NPN output per
channel that provides the following electrical signal to the appropriate pin on
the card edge connector:

a. 6.25Hz £ 0.1Hz 50% on/duty square wave in response to a Low priority
call.

b. A steady ON in response to a High priority call.

c. The phase selector will also have the option of providing separate outputs
for High and Low priority calls for controllers that do not recognize a 6.25
Hz pulsed Low priority request.

d. Additional outputs or output modes shall also be available on the auxiliary
interface panel.

17. The multimode phase selector shall accommodate three methods for setting
range thresholds for High and Low priority signals:

a. Based on the approaching vehicle’s Estimated Time of Arrival (ETA). This
shall be settable between 0 and 255 seconds in one second increments.
The factory default shall be 30 seconds. The ETA threshold shall be
independently settable by each of the following parameters: vehicle class,
approach channel and priority level.

b. Based on the approaching vehicle’s distance from the intersection. This
shall be settable between 0 and 5,000 feet in one-foot increments. The
factory default shall be 1000 feet. The distance threshold shall be
independently settable by each of the following parameters: vehicle class,
channel and priority level.
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c. Based on infrared emitter intensity the system shall accommodate setting
a separate range from 200 feet (61m) to 2,500 feet (762m) with 1,200
range set points for both High and Low priority signals.

18. The multimode phase selector will have the following indicators:

a. A STATUS indicator that illuminates steadily to indicate proper operation.

b. A link indicator on the multimode phase selector illuminates green if other
radios are within range.

c. A radio indicator that indicates the status of the communication between
the vehicle control unit and the radio/GPS unit. The indicator illuminates
amber to indicate that there is communication between the vehicle control
unit and the radio/GPS unit. The indicator illuminates green to indicate
that a GPS signal has been acquired and the 2.4 GHz radio is on the air.

d. LED indicators (one for High priority, one for Low priority) for each
channel display active calls as steady ON and pulse to indicate pending
preemption requests.

19. The phase selector shall have a test switch for each channel to test proper
operation of high or low priority.

20. The multimode phase selector shall utilize the time obtained from the GPS
satellites to time stamp the activity logs. The user will set the local time zone
(offset from GPS time) via the interface software.

21. The interface software shall have the capability to set the multimode phase
selector to automatically adjust the GPS time offset for changes in daylight
savings time.

22. An auxiliary interface panel shall be available to facilitate interconnections
between the multimode phase selector and traffic cabinet wiring as well as
provide additional outputs.

23. A multimode phase selector port may be configured to output GPS data at a
user selectable baud rate in the NMEA 0183format. It will output the following
messages (depending on the baud rate):

GGA - Global Positioning System Fix Data (2400 baud and higher)

b. GSA- GPS DOP and active satellites (2400 baud and higher)

c. GSV - Satellites in view (4800 baud and higher)

d. RMC - Recommended Minimum Navigation Information (1200 baud and
higher)

24. For traffic controllers that are capable of interpreting GPS data in the NMEA
0183 serial format, this GPS data may be used to synchronize the controller’s
clock using the GPS date and time. Additionally, a discrete output from the
phase selector may be used to reset the traffic controller using the clock reset
function/input of the controller. This output shall be available on the Auxiliary
Interface Panel. This output shall be referenced to the GPS date and time.
This output may be configured as follows:

a. Enabled or Disabled

b. Time of dayreset is activated (12:00 A. M. to 6:00 AM. in 30-
minute increments)

c. Duration of reset pulse (100-2,000 milliseconds)

d. Repeat every 1 to 30 days

25. The following diagnostic tests are incorporated in the multimode phase
selector
a. Power up built in test
b. Communications port tests

o
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c. Preemption output test call
d. Detector response test

26. The multimode phase selector shall be capable of call bridging. Call bridging
enables the treatment of two vehicles requesting priority activation to have
their calls linked together to hold a call to the controller so that they may
traverse the approach together.

27. When used with a GPS radio unit, the multimode phase selector shall relay a
priority request to the next adjacent intersection based on the direction
indicated by the vehicle’s turn signals.

28. The multimode phase selector shall support evacuation mode for low priority
calls. Upon activation of this mode from the central management software,
low priority vehicle calls shall be recognized by the multimode phase selector
as if they were high priority vehicle calls for a temporary period of time as
defined by the user. This mode shall be supported for both infrared and
radio/GPS units. Vehicles transmitting high priority signals shall continue to
maintain priority over the evacuation mode priority vehicles.

29. The multimode phase selector shall allow relative priority. Relative priority
allows emitter classes to be used as an additional level of prioritization within
priority levels (i.e. high and low priority levels have different sets of relative
priorities). Relative priority shall support up to 16 unique classes in each
priority level (High and Low). Relative priority class level 16 will have the
highest weight and 1 the lowest weight in each. If relative priority is enabled,
a priority call will be granted to the caller with the higher-class level within
high and low priority levels. A vehicle with a call granted, shall be able to
have its call taken away by a higher-level class vehicle. The system shall
provide a lockout threshold that once met, shall disallow higher relative
priority calls from taking away a call. Separate thresholds for infrared and
Radio/GPS calls shall be provided. Infrared call thresholds shall be specified
as an intensity with a default value of 1,000. Radio/GPS call thresholds shall
be specified as an ETA in seconds. The default ETA shall be 12 seconds.
Threshold values for both types of calls shall be settable via system software.
High priority calls will always be served over low priority calls regardless of
either’s relative class. Preemption for vehicles with the same base priority
(high, low) and the same relative priority is done using the default first come,
first served mechanism. Relative priority is capable of being enabled or
disabled using system software. Relative priority for high and low can be
separately enabled or disabled using system software. The default settings
for all relative priority (high and low) values will be 15. Relative priority shall
be disabled by default for both high and low priority.

C. Intersection Radio/GPS Module

1. A GPS receiver and antenna will obtain the intersection position from the
GPS satellite system operated by the DoD. The time information from the
GPS satellites will be used to synchronize the frequency hopping of the 2.4
GHz radio and to time stamp the activity log. The GPS receiver and the GPS
antenna will reside inside of the radio/GPS module.

2. A 24 GHz spread spectrum/frequency hopping radio will provide the
communications from the intersection to the vehicle as well as from
intersection to intersection. The radio shall have a maximum transmit power
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of not more than 1 watt. The radio shall have an unobstructed range of at
least 2,500 feet (762 m). The radio will meet FCC Part 15 rules. The radio
and the radio antenna will reside inside of the radio/GPS module.

The radio/GPS module will be housed in a white, impact resistant
polycarbonate housing that will include a water-resistant wire entry point. It
will contain a water-resistant access cover to facilitate cable termination.

The radio/GPS module will be designed for mounting at or near an
intersection on mast arms and span wire poles. Additional hardware may be
needed.

The radio/GPS module will communicate to the phase selector via a
radio/GPS cable up to 250 feet (76 m) in length.

As an alternate the following radio/GPS unit and radio GPS antenna, may be
used in the intersection.

The radio/GPS module will have dimensions of no greater than 4.5 inches
(11.4 cm) wide by 2.75 inches (7.0 cm) high by 8.0 inches (20.3 cm) long.
This module may also be used in the intersection.

The radio/GPS antenna will be a hemispherical dome with a height of 1.43”
(3.6 cm) a diameter of 2.85” (7.2 cm) with a pair of 15’ (4.6 m) coax cables
with factory terminated SMA connectors. One of these connectors will have a
pin and the other will have a socket. This antenna will include one element for
receiving the GPS signal and one element for transmitting and receiving the
radio signal. This antenna (along with the radio/GPS module described in
paragraph 5 above) may also be used in the intersection.

D. Radio/GPS Cable

1.

The radio/GPS cable will deliver sufficient power from the phase selector to
the radio/GPS module and will deliver the necessary quality signal from the
radio/GPS module to the phase selector over a non-spliced distance of 250
feet (76 m). Use of coaxial cable is not permitted for this cable.

2. The radio/GPS cable will deliver sufficient power from the vehicle control unit
to the radio/GPS module and will deliver the necessary quality signal from the
radio/GPS module to the vehicle control unit over a non-spliced distance of
50 feet (15 m).

3. The cable will be of durable construction to satisfy the following installations:
a. Direct burial.

b. Conduit and mast arm.
c. Exposed overhead (supported by messenger wire).

4. The outside diameter of the cable will not exceed 0.4 inches (10.16 mm).

5. The insulation rating of the cable will be 300 volts minimum.

6. The temperature rating of the detector cable will be -40°F (-40°C) to +194°F
(+90°C).

7. The conductors will be AWG #20 (7x28) stranded and individually tinned. The
cable will be shielded and have a drain wire to provide signal integrity and
transient protection.

8. The radio/GPS cable wires shall be color coded as follows:

a. Yellow/Yellow-Black dot for Radio transmit.
b. Blue/Blue-White dot for Radio receive.
c. Orange/Orange-Green dot for Radio clock.
d. Brown/Brown-White dot for GPS power and common.
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e. Violet/Violet-White dot for Radio power and common.
f. Bare for shield drain.

9. When the aluminum enclosure version of the radio/GPS module is used, a
radio/GPS cable assembly using the above cable with a 15-pin connector that
will mate with the connector on the radio/GPS module will be used.

E. Card Rack

1. The required card rack will provide simplified installation of a phase selector
into controller cabinets that do not already have a suitable card rack.

2. The card rack will be factory wired with one connector, located behind the
card slot, and one connector on the front of the card rack.

3. The card rack connector on the front will provide for connections to the traffic
controller.

4. One version of the card rack will contain a 24 VDC power supply to power the
phase selector. The power supply will be capable of being powered by 100-
240 VAC 50-60 Hz.

5. Another version of the card rack will pass 120 VAC through to the rear card
rack connector. This version will provide labeled terminal blocks for
connecting the primary infrared detectors to a phase selector.

6. Additionally, there shall be an optional card rack with a built-in
electromechanical relay for use in switching high current loads such as
flashers and gate operators. The relay shall be capable of switching the
following loads.

a. Resistive
1) 10 A, 240 VAC
2) 10A,30VDC
b. General Use
1) 7.5A,120 VAC

2) 7.5A,240VAC
3) 7A,30VDC

4) 1/6 hP, 120 VAC
5) 1/3 hP, 240 VAC

PART 3 - EXECUTION
3.01 Installation
A. The optical preemption traffic signal control system shall be installed in
accordance with the manufacturers recommended specifications as laid out in
the installation manual.

PART 4 - FIGURES

Not Used.

END OF SECTION 13550
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SECTION 13560 — ORNAMENTAL LIGHTING

PART 1 - GENERAL

1.01

1.02

Summary

A. Section Includes: Furnishing, installing, and maintaining all permanent street
lighting per the Town’s Standards and Specifications. Propriety street lighting
equipment shall be a matched system by Spring City Electrical Manufacturing
Company, Mount View (Modified) 20’-11” lamp post with the Davit single cross
arm and the Columbia (LED) luminaire. The ornamental light installation shall
include excavation, foundations, hand holes, service points and other necessary
components to provide a complete system.

Warranty
A. Contractor to provide a three (3) year maintenance period for installation.
B. Each component shall be covered by the manufacturer’s standard warranty.

C. A copy of the manufacturer's written warranties will be supplied prior to
acceptance by the Town of Brownsburg.

PART 2 - PRODUCTS

2.01

Products
A. Equipment

1. The ornamental light installation shall be black in color and a matched
component system per Article 1.01-A.

2. Product specifications including pole location, height, arm length and pole
base options shall be coordinated with the Town of Brownsburg.

3. When an electrical outlet is specified for an individual pole, connect the outlet
to the light circuit and not to a separate circuit.

PART 3 - EXECUTION

Not Used.

PART 4 - FIGURES

4.01 Associated Standard Details
Detail No. Description
TR-24 Ornamental Lighting Short Cross Arm Detail
TR-25 Ornamental Lighting Long Cross Arm Detail
END OF SECTION 13560
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SECTION 13575 — PEDESTRIAN PUSH BUTTON SYSTEM

PART 1 - GENERAL

1.01 Summary

A. Section Includes: Furnishing, installing and maintaining all permanent pedestrian
push button equipment. Equipment shall be a matched system that includes all
necessary components to provide a complete system. This equipment shall be
installed with all new or updated pedestrian signals.

1.02 Warranty

A. The manufacturer of the required pedestrian push button system will warrant
that, provided the pedestrian push button system has been properly installed,
operated and maintained, component parts of a matched component system that
prove to be defective in workmanship and/or material during the first five (5)
years from the date of shipment from the manufacturer.

B. A copy of the manufacturer's written warranty will be supplied prior to acceptance
by the Town of Brownsburg.

PART 2 - PRODUCTS

2.01 Products

A. Equipment

1.
2.

4.

Submit a shop drawing to the Town for approval.

The pedestrian push button system shall include Campbell Company Advisor
Guide Accessible Pedestrian Station or approved equal. The unit shall be
black in color with a 9” x 15” sign (Part Name R10-3e). Include software, and
all other necessary components and wiring to provide a complete system.

For pedestrian crossings not located at an intersection (mid-block crossing)
provide Tapco Blinker Sign Flashing LED Sign Pedestrian Crossing W11-2 or
approved equal. Include a push button activation, mounting pole, software
and all other necessary components and wiring to provide a complete sign
system. Coordinate with the Town to determine if wireless bollard activation
or pedestrian presence detectors are to be installed.

A Valmont Industries aluminum post shall be installed that is black in color,
non-tapered, nominal mounting height of 11’ — 0”, designer series WA17AS,
model number 110050504UW, cross section E=16 Flat, or approved equal
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PART 3 - EXECUTION

3.01 General

A. All signage must be in accordance with the Federal Highway’'s Manual on
Uniform Traffic Control Devices.

B. All mid-block pedestrian crossings must be designed and certified by a
professional engineer and must incorporate best design practices, refer to the US
Department of Transportation Federal Highway Administration’s Best Practices
Design Guide for pedestrian crossings.

C. When a mid-block crossing requires the crossing of 4 or more lanes, a center
median is required to provide a refuge location.

PART 4 - FIGURES

Not Used.

END OF SECTION 13575
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RIP RAP IN GABON
BASKETS

GEOTEXTILE FABRIC

SECTION
POND NORMAL POOL FOR WET PONDS
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NOTE:
LENGTH AND SIZE OF RIPRAP APRON
IS TO BE DESIGNED BY ENGINEER

CROSS SECTION

NOTES:

1. THE USE OF TURF REINFORCEMENT MAT IS PREFERRED (AS OPPOSED TO RIPRAP OR OTHER
HARD ARMORING) TO REINFORCE VEGETATION AND PREVENT EROSION AND SCOURING IN
AREAS OF CONCENTRATED FLOW, ON INTERIOR POND SLOPES, AT STORM SEWER OUTFALLS
AND STEEP SLOPES.

2. |IF RIPRAP IS TO BE USED, ALL RIPRAP PLACED FOR PIPE AND OUTFALL PROTECTION SHALL
BE CONTAINED IN GABION BASKETS IN ACCORDANCE WITH THIS DETAIL, SPECIFICATION 02101
EROSION AND SEDIMENT CONTROL AND STORMWATER POLLUTION PREVENTION, AND IN
CONFORMANCE WITH THE LINES, GRADES, AND LOCATIONS INDICATED ON THE DRAWINGS.

PLACE RIPRAP GABION BASKETS OVER GEOTEXTILE.

PROVIDE NON—WOVEN NEEDLE PUNCHED OR HEAT BONDED GEOTEXTILE CONSISTING OF
STRONG, ROT—RESISTANT, CHEMICALLY STABLE LONG—CHAIN SYNTHETIC POLYMER MATERIALS
WHICH ARE DIMENSIONALLY STABLE RELATIVE TO EACH OTHER. GEOTEXTILE SHALL MEET OR
EXCEED INDOT STANDARD SPECIFICATIONS.

PROVIDE GABION BASKETS CONSTRUCTED OF WELDED WIRE FABRIC OR TRIPLE TWISTED WIRE
FABRIC.

ASSEMBLE AND INSTALL GABION BASKETS IN ACCORDANCE WITH THIS DETAIL AND THE
MANUFACTURER’S INSTRUCTIONS.

INSTALL CONTINUOUS LACING WIRE FOR FULL LENGTH OF BASKET.

ANY RIPRAP GABION BASKET DAMAGED DURING INSTALLATION SHALL BE REPLACED.

N

o0 > W

DURING CONSTRUCTION, INSPECT WITHIN 24 HOURS OF A RAIN EVENT AND AT LEAST ONCE
EVERY SEVEN CALENDAR DAYS.

ROUTINELY CHECK FOR EROSION OR SCOURING AROUND SIDES OF THE APRON; REPAIR
IMMEDIATELY.

ROUTINELY CHECK FOR PIPING OR UNDERCUTTING; REPAIR IMMEDIATELY.

ROUTINELY CHECK WELDED WIRE OR TRIPLE TWISTED FABRIC FOR DAMAGE AND REPAIR

IMMEDIATELY.
TOWN OF BROWNSBURG

RIPRAP PLACED AT POND OUTLET R TSIoN b A 93
NO SCALE FEBRUARY 2024
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CONSTRUCTION DETAILS

EW - EARTHWORK

TABLE OF CONTENTS

Side Yard SWale .. EwW-01
Turf Armored Dtch ... EW-02
Hard Armored Ditch EW-03
Detention/Retention Ponds EwW-04

Brownsburg

FEBRUARY 2024






CENTERLINE OF
REAR YARD SWALE

WITH UNDERDRAIN
SEE DETAIL NO. Sw-01

R R R R R R
o SIDE YARD SWALE, |~ o
CENTERED ALONG DRAINAGE
PROPERTY LINE EASEMENT
o DRIVE e DRIVE o
SIDEWALK CURB —
HElEEEEEE . \\ || L
STREET
PLAN VIEW

FINISHED 7
GRADE

NOTES:

1. SIDE YARD AND REAR YARD SWALES WITH PERCENT
SLOPE AND FLOW DIRECTION MUST BE SHOWN ON
GRADING PLAN.

SIDE_YARD SWALE
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. EW-01
REFER TO SPEC SECTION 02200 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




UPPER

ENTRENCHMENT
RF
REINFORCEMENT MAT
ISOMETRIC VIEW
o AND TURF 2
X oRupe | ’~—~I REINFORCEMENT MIAT \—--—\ EX\- GRADE
N \ 9& / ) aN
II r //\//\\//\\/m* 131 g e VARES wh \i /<\\//\\/£] 1 Ij
R S
2 2k
N ] VARES
SECTION VIEW

NOTES:

1. FOR LOW FLOWS WHICH DO NOT REQUIRE SCOUR PROTECTION AND STEEP
SIDE SLOPES (3:1 OR STEEPER), PROVIDE BIODEGRADABLE TURF
REINFORCEMENT MAT.

2. FOR HIGH FLOWS REQUIRING SCOUR PROTECTION AT ALL SIDE SLOPE
GRADES, PROVIDE PERMANENT TURF REINFORCEMENT MAT.

TURF ARMORED DITCH
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. EW-02

REFER TO SPEC SECTION 02200 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org



MATERIAL
EX\GRAi 2 Ex. GRADE 7
L ) |
X e S

MONSE T
N /I/ / SN
S\

]
; VARIES

NOTES:
1. TURF ARMORING IS PREFFERED METHOD OF SCOUR PROTECTION AND BANK
STABILIZATION, WHERE APPLICABLE.

2. PROVIDE RIPRAP (REVETMENT, CLASS |, OR CLASS Il GRADATION PER INDOT)
OR ARMORFLEX HARD ARMOR.

HARD ARMORED DITCH
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. EW-03
REFER TO SPEC SECTION 02200 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




FINISHED
GRADE

1*;2_‘!‘_'{. l FLOOD WATER ELEV. A\v4

‘7 1
6" MAINTENANCE _"”
LEDGE

TURF REINFORCEMENT
MAT OR REVETMENT
RIPRAP REQUIRED

6’ SAFETY LEDGE

POND SECTION — WET PONDS

i<

NOTES:
1. GENER
A. ALL PONDS, INCLUDING THOSE NOT USED FOR DETENTION/RETENTION SHALL INCORPORATE APPLICABLE REQUIREMENTS BELOW.
PONDS SHALL MEET THE REQUIREMENTS OF THE TOWN'S STORMWATER MANAGEMENT ORDNANCE AND THE HENDRICKS
COUNTY STORMWATER TECHNICAL STANDARDS MANUAL UNLESS OTHERWISE NOTED.

2. ACCESS — WET PONDS
A. PROVIDE INGRESS AND EGRESS FROM A NEARBY ROAD AND A SAFETY RAMP INTO THE POND.

B. SAFETY RAMP SHALL BE A MINIMUM OF 20 FEET WIDE AND MAXIMUM EXIT SLOPE OF 6H:1V.

3. WET POND DESIGN
A. MAXIMUM GROUND SLOPE AND POND DIMENSIONS SHALL BE AS SHOWN.

B. POND SHALL BE DESIGNED TO PREVENT STAGNATION OF WATER. POND DESIGN SHALL CONSIDER SHAPE, DEPTH, VEGETATIVE
BUFFERS, AND OTHER METHODS TO ENCOURAGE A WELL — FUNCTIONING POND. THE TOWN MAY REQUIRE SURFACE OR
SUBMERGED AERATION EQUIPMENT IF POND STAGNATION IS A CONCERN.

4. DRY POND DESIGN

A. AN UNDERDRAIN IS REQUIRED.
B. MAXIMUM GROUND SLOPE SHALL BE 3H:1V. PROTECT SIDE SLOPES WITH TURF REINFORCEMENT MAT.

DETENTION /RETENTION PONDS
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. EW-04
REVISION DATE: FEBRUARY 2024

REFER TO SPEC SECTION 02200

Town standards can be found at www.brownsburg.org




CONSTRUCTION DETAILS

OT - OPEN TRENCH INSTALLATIONS

TABLE OF CONTENTS

Rigid Pressure Pipe Trench OT-01
Rigid Gravity Pipe Trench OT-02
Flexible Pressure Pipe Trench OT-03
Flexible Gravity Pipe Trench OT-04

Brownsburg

FEBRUARY 2024






PIPE SIZE 12" 70 15" | 18" T0 30" | 36" & OVER
BEDDING BELOW THE . .
AL 4 0D. / 4 8
DETALS FOR g-&mmc A ‘SPECrED
EX. PAVEMENT PAVEMENT SECTION
12° MIN.
_ | |
X [ QLA ANIAN
- 4 L L < VAVA TANANASS ANE AN /\/
D A
SAW \\\ R \\\/
cuT ,\/// \///\/
\/\\ " " QUTSIDE PAVEMENT
SN LOADING ZONE:
/\\ . \\ BACKFILL TRENCH WITH
RN I 2\ CLEAN EXCAVATED
SOAS K | MATERIAL, AS SPECIFIED
IN PAVEMENT LOADING ZONE: /== —
BACKFILL TRENCH WITH FULL / o
DEPTH COMPACTED CLASS Il _/" | : . MN.
BACKFILL MATERIAL OR — " |"." —
FLOWABLE FILL, AS | \
SPECFIED | _ TRACER WRE
\ g’. MIN.
12° MAX.
0 K<
1/2 0. \
<
| © OUTSIDE PAVEMENT
REFER T0 S LOADING ZONE: BED
TABLE ABOVE PIPE WITH LIGHTLY
| " CONSOLIDATED EXCAVATED
 MATERIAL, AS SPECIFIED

IN PAVEMENT LOADING ZONE:
BED PIPE WITH CLASS |
BEDDING MATERIAL, AS

SPECIFIED

UNDISTURBED SOIL

NOTES:
1. RIGID PIPE MATERIALS FOR WATER MAINS AND FORCE
MAINS INCLUDE DUCTILE IRON PIPE.

2. PAVEMENT LOADING ZONE IS THE AREA WITHIN 5 FEET
OF ANY EDGE OF PAVEMENT, CURB, GUTTER, SIDEWALK
OR SIMILAR STRUCTURE.

RIGID PRESSURE PIPE TRENCH

REFER TO SPEC SECTION 02220

NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. OT-01
REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




PIPE SIZE 12° 70 15" | 18° T0 30" | 36" & OVER

BEDDING BELOW THE » »

SEE PAVEMENT 4" TOPSOIL AND

DETAILS FOR SEEDING AS SPECIFIED
EX. PAVEMENT PAVEMENT SECTION
FINISHED
12° MIN. CRADE
_ | |
A( ¢ X
_ 2N T S AN
SaW \7\\ | L //\\//
ot />/// e ///\//
B ] I N
2 o
\/ : \ /
N s " OUTSIDE PAVEMENT
LN e T T T T LOADING ZONE:
S [0 T AL TRENGH W
/ St //} MATERIAL, AS SPECIFIED
IN PAVEMENT LOADING ZONE: N
BACKFILL TRENCH WITH FULL //
DEPTH COMPACTED CLASS Il <
BACKFILL MATERIAL OR N
FLOWABLE FILL, AS //\
SPECIFIED

N 8" MIN.
T 12 MAX.
>\ GLASS | OR CLASS I

~_— BEDDING MATERIAL,

i

1
OROSOSOS //% 03" #igm)

REFER TO /K\/K\/K Z/\r@%\/ \/K \//\\ I

BELL HOLE
EXCAVATED

UNDISTURBED SOIL

NOTES:
1. RIGID PIPE MATERIALS FOR STORM SEWERS INCLUDE DUCTILE IRON AND
REINFORCED CONCRETE PIPE (RCP).

2. RIGID PIPE MATERIALS FOR SANITARY SEWERS INCLUDE DUCTILE IRON PIPE.

3. PAVEMENT LOADING ZONE IS THE AREA WITHIN 5 FEET OF ANY EDGE OF
PAVEMENT, CURB, GUTTER, SIDEWALK OR SIMILAR STRUCTURE.

RIGID GRAVITY PIPE TRENCH
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. OT-02
REFER TO SPEC SECTION 02220 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




ISR R

UNDISTURBED SOIL

NOTES:
1. FLEXIBLE PIPE MATERIALS FOR FORCE MAINS
INCLUDE POLYMINYL CHLORIDE (PVC) PIPE.

2. PAVEMENT LOADING ZONE IS THE AREA WITHIN
5 FEET OF ANY EDGE OF PAVEMENT, CURB,
GUTTER, SIDEWALK OR SIMILAR STRUCTURE.

N

PIPE SIZE 12° 70 15" | 18" T0 30" | 36" & OVER
momc BELOW THE p 0D. / 4 g
SEE PAVEUENT Srine XS SEOFED
EX. PAVEMENT PAVEMENT SECTION
e
12° MIN,
e
X [ O
| LLLL 22y v o AN
\/ / L e g — \\/ \
/ \{/\\\ L 77777 //\\\/\/
«f O\ 7 X
> A T
IN PAVEMENT LOADING ZONE: \/// " : - \/\/\ oI P ANEMENT
DEPTH CONPACTED LSS |~ <t — [ /5 BACKRLL TRENCH WTH
CLEAN EXCAVATED
BAC'*SL%A’;&T?"& 2‘; \\// " /\} | MATERIAL, AS SPECIFIED
SPECIFIED \/ "
>// //\ 6" MIN.
7 =
5 > e
g " MIN.
>/ @ % 12" MAX.
2 I
00 LN
t < e I\ CLASS | BEDDING
S o S i L

FLEXIBLE PRESSURE PIPE TRENCH

NO SCALE

REFER TO SPEC SECTION 02220

TOWN OF BROWNSBURG
DETAIL NO. OT-03
REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




PIPE SIZE 12° 10 15" | 18° 70 30" | 36" & OVER
BEDDING BELOW THE . .
A 4 0D. / 4 8
enas For SEEDNG AS SPEORED
EX. PAVEMENT PAVEMENT SECTION
FINISHED
12" MIN ORADE
_ ! |
= X KK
SN 2
A \\ L KL
N NG O\ >
SAW ) // L %
cuT \\ o\ \
\ // 2 \
AN " QUTSIDE PAVEMENT
O LOADING ZONE:
% BACKFILL TRENCH WTH
CLEAN EXCAVATED
MATERIAL, AS SPECIFIED
IN PAVEMENT LOADING ZONE:
BACKFILL TRENCH WITH FULL
T e 1
FLOWABLE FILL, AS /// % }
SPECRED 2 N
\// %‘g 12° MAX.
b %
1/2 0.6// <
| K
7 =i
AR SOVE ) AN 9{ R
BELL HOLE 3" MIN.
EXCAVATED (Bﬂ_ow THE BE.L)
UNDISTURBED SOIL

NOTES:
1. INSTALLATION OF FLEXIBLE PIPE SHALL BE IN ACCORDANCE WITH ASTM D2321.

2. FLEXIBLE PIPE MATERIALS FOR STORM SEWERS INCLUDE HIGH DENSITY POLYETHYLENE
(HDPE), POLYPROPYLENE, AND POLYVINYL CHLORIDE (PVC) PIPE.

3. FLEXIBLE PIPE MATERIALS FOR SANITARY SEWERS INCLUDE POLYVINYL CHLORIDE (PVC) PIPE.

4. PAVEMENT LOADING ZONE IS THE AREA WITHIN 5 FEET OF ANY EDGE OF PAVEMENT, CURB,
GUTTER, SIDEWALK OR SIMILAR STRUCTURE.

FLEXIBLE GRAVITY PIPE TRENCH

REFER TO SPEC SECTION 02220

NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. OT-04
REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




TABLE OF CONTENTS

Casing Pipe
Casing Spacer Detail
Pressure Pipe Crossing Waterway
Pressure Pipe Crossing Roadway/Railroad
Gravity Pipe Crossing Waterway
Gravity Pipe Crossing Roadway/Railroad
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CONSTRUCTION DETAILS

TL - TRENCHLESS INSTALLATIONS

TL-01

TL-02

TL-03

TL-04

TL-05

TL-06

Brownsburg
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TOWN OF BROWNSBURG
DETAIL NO. TL-02
REFER TO SPEC SECTION 02224 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




LIMITS OF TRENCHLESS INSTALLATION

X TOP OF BANK
AN ( NCOACAN
\\ \\ \\ \\ \\ \\ SOUANEA
: ' X0 I oo TS
NI Y BAVSS
X_ mman/ > . &&}4\% L TRACER
?%UPTNG S A

GATE VALVE & BOX \_
(TYP. FOR WATER MAINS) ';E,."é PRESSURE

OR PLUG VALVE & BOX
(TYP. FOR FORCE MAINS)

NOTES:
1. REFER ALSO TO TL-01 AND TL-02 FOR CASING REQUIREMENTS.

PRESSURE PIPE CROSSING WATERWAY
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. TL-03

REFER TO SPEC SECTION 02224, 02226 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org



LIMITS OF TRENCHLESS INSTALLATION

EXISTING
GRADE
TR AR
S e e
sl sEmme
R LR X DX
d | \ll
- \. ey ressne L e
COUPLING (TYP.) PIPE

GATE VALVE & BOX
(TYP. FOR WATER MAINS)
OR PLUG VALVE & BOX

(TYP. FOR FORCE MAINS)

NOTES:

1. REFER ALSO TO TL—01 AND TL-02 FOR CASING REQUIREMENTS.

2. INSTALLATION OF VALVES SUBJECT TO SPECIFIC PERMIT REQUIREMENTS FROM ROADWAY OR
RAILROAD CROSSING ENTITY (INDOT, HENDRICKS COUNTY, CSX, ETC.).

PRESSURE PIPE CROSSING ROADWAY /RAILROAD
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. TL-04
REFER TO SPEC SECTION 02224, 02226 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




20 LIMITS OF TRENCHLESS INSTALLATION 20 |

EXISTING
TOP OF BANK GRADE

NOTES:
1. REFER ALSO TO TL—-01 AND TL—02 FOR CASING REQUIREMENTS.
2. SPACING BETWEEN MANHOLES SHALL BE 400 FEET OR LESS.

GRAVITY PIPE CROSSING WATERWAY
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. TL-05
REFER TO SPEC SECTION 02224, 02226 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




20 LIMITS OF TRENCHLESS INSTALLATION 20’

EXISTING
GRADE

U AR S OS S ESESL sws
\\\\\\\\\\\.\\ NP NSINSANAN SN\
/\\ww\éz@g@w« X
DXIRRO R XN,

\_ MANHOLE

(Tve.)

[\

NOTES:
1. REFER ALSO TO TL-01 AND TL-02 FOR CASING REQUIREMENTS.
2. SPACING BETWEEN MANHOLES SHALL BE 400 FEET OR LESS.

GRAVITY PIPE CROSSING ROADWAY/RAILROAD
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. TL-06
REFER TO SPEC SECTION 02224, 02226 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




CONSTRUCTION DETAILS

TR - TRANSPORTATION
TABLE OF CONTENTS
Concrete Chair Back curb & Gutter ...~ TR-01
Concrete Roll Curb & Gutter TR-02
Driveway CurbCut . TR-03
Curb Inlet Detail TR-04
Concrete CenterCutb .. TR-05
Concrete Sidewalk Detail TR-06
Sidewalk ADA Ramp Detail TR-07
Detectable Warning Surface Detail TR-08
Concrete Driveway TR-09
Commercial & Industrial Street Pavement & Underdrain Pipe Detail TR-10
Residential Street Pavement & Underdrain Pipe Detail .~ TR-11
Storm Sewer Lateral Connection at Road Underdrain TR-12
Connection to Existing Streets TR-13
Widening Detail TR-14
HMA Pavement Trench Repair Detail TR-15
Minimum Entrance Requirements o TR-16
Roadway Improvements at New Development Entrances . TR-17
Commercial & Industrial Cul-de-Sac Turnarounds TR-18
Residential Cul-de-Sac Turnarounds StreetClass1 ... TR-19
Temporary Cul-de-Sac StreetClass1 . .~~~ - TR-20
End of Roadway Detail TR-21
Standard Barricade TR-22
Standard Single Lane Roundabout Signage Detail .~~~ TR-23
Ornamental Lighting Short Cross Arm Detail TR-24
Ornamental Lighting Long Cross Arm Detadl TR-25
Curb Painting Requirements_______ TR-26
Speed Table . TR-27
STt iGN TR-28
LED llluminated StreetSign . TR-29
TYPE L SQUAIE POSt TR-30
Channelized Left TurnLane ...~~~ TR-31
Roadway Improvements at New Development Entrances .~ TR-32
New Concrete to EXIiSting ASphalt TR-33
New Concrete to Existing Concrete . TR-34
Concrete Pavement Trench Repair Detail .. .~ TR-35
Curb Radius Detall TR-36

Brownsburg

FEBRUARY 2024






% 2" TOP OF STREET
PAVEMENT

I\COMPACTED AGGREGATE NO. 53

12" 24"

CONCRETE CHAIR BACK CURB & GUTTER
NO SCALE

us\88-005 standards update 2023\cad 88-005\DWG\Sheets\99705-88-001-STREETS AND TRANSPORTATION DETAILS.dwg, Layout: TR-01, By: travis|
L

cts\099705 brownsburg miscellaneot

TOWN OF BROWNSBURG
DETAIL NO. TR-01

REFER TO SPEC SECTION 02500, 02501, 02502, 02504 REVISION DATE: FEBRUARY 2024

Plotted: 2/16/24 @ 4:09pm, DWG: J:\brownsburg\Proje:

Town standards can be found at www.brownsburg.org



TOP OF STREET
PAVEMENT

18* R

10"

o / %

N

—COMPACTED AGGREGATE NO. 53
\—COMPACTED SUBGRADE

12" 24"

CONCRETE ROLL CURB & GUTTER
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. TR-02

REFER TO SPEC SECTION 02500, 02501, 02502, 02504 REVISION DATE: FEBRUARY 2024

Plotted: 2/16/24 @ 4:09pm, DWG: J:\brownsburg\Projects\099705 brownsburg miscellaneous\88-005 standards update 2023\cad 88-005\DWG\Sheets\99705-88-001-STREETS AND TRANSPORTATION DETAILS.dwg, Layout: TR-02, By: travis|

Town standards can be found at www.brownsburg.org



b
~
%

ALL CUTS SHALL BE UNIFORM AND SMOOTH. HORIZONTAL CUT SHALL BE 1/2
INCH UNIFORM HEIGHT ABOVE ADJACENT GUTTER FLOWLINE. TAPERS SHALL BE
CUT AT A 2:1 RATIO (HORIZONTAL TO VERTICAL). A 1/2 INCH EXPANSION JOINT IS
REQUIRED BETWEEN THE REMAINING CURB AND/OR GUTTER AND THE NEW
CONCRETE DRIVE (EXPANSION JOINT NOT REQUIRED FOR HMA DRIVES).

: CURB ;
& ~ -
2 GUTTER

:

DRIVEWAY CURB CUT

: NO SCALE

NOTE:

cts\099705 brownsburg miscellaneot

TOWN OF BROWNSBURG
DETAIL NO. TR-03
REFER TO SPEC SECTION 02500, 02502, 02504 REVISION DATE: FEBRUARY 2024

Plotted: 4/12/24 @ 9:40am, DWG: J:\brownsburg\Proje

Town standards can be found at www.brownsburg.org
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Je" EXPANSION
JOINT _\

CURB

HHHH

GUTTER

1/4™1

NOTE:

INLET FLOW LINE SHALL BE INSTALLED 1/4 IN. BELOW ADJACENT GUTTER FLOWLINES.

REFER TO SPEC SECTION 02500, 02502, 02504

TOWN OF BROWNSBURG
DETAIL NO. TR—-04
REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




KEYWAY JOINT
B —=— /_

% 1 4.—0”

é <$— o - A"“ -z et e .

5 | — q—s—z———A——;——A—q— - - T <

; / \

KEYWAY JOINT / \— COMPACTED STONE SUBBASE
0

: 4-0"

2.5™ 2.5" TOP OF STREET

g R 1.5" 1.5" / PAVEMENT

TOP OF STREET _\ A% 1%Z /_R

PAVEMENT = =

VARIABLE BASE ARIABLE BASED

: ON PAVEMENT ON PAVEMENT

2 SECTION SECTION

H N\ \

NKEYWAY JONT—" \-c

: OMPACTED STONE SUBBASE

CONCRETE CENTER CURB
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. TR-05
REFER TO SPEC SECTION 02500, 02502, 02504 REVISION DATE: FEBRUARY 2024

Plotted: 2/16/24 @ 4:09pm, DWG: J:\brownsburg\Proje:

Town standards can be found at www.brownsburg.org
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SIDEWALK SLOPE SIDEWALK ELEVATION TRANSITION ,LEVEL AREA, DRIVEWAY

12:1 MAX. SLOPE CROSS
SLOPE
50:1 MAX.
4 < -
SECTION B-B \—INTEGRAL CURB FLUSH

SIDEWALK ELEVATION TRANSITION ~ " 20

SIDEWALK 5'—0" MIN. UTLITY STRIP* paAvEMENT
SLOPE 1.00% TO 2.00%

/ ”
. /77}__ \
/ ! <
COMPACTED AGGREGATE
NO. 8 OR NO. 53
SECTION A-A

SIDEWALK WITH UTILITY STRIP

* UTILITY STRIP WIDTH SHALL COMPLY WITH THE CURRENT TOWN OF BROWNSBURG
SUBDIVISION CONTROL ORDINANCE AND CURRENT TOWN OF BROWNSBURG
THOROUGHFARE PLAN.

CONCRETE SIDEWALK DETAIL
NO SCALE

NOTE:

CONCRETE SIDEWALK SHALL BE INSTALLED ON COMPACTED SUBGRADE. NO. 8 OR
NO. 53 STONE SHALL BE INSTALLED AND COMPACTED ON THE APPROVED
SUBGRADE. CONCRETE SHALL BE INDOT CLASS A CONCRETE AND IT SHALL HAVE A
28—DAY MINIMUM CONCRETE COMPRESSIVE STRENGTH OF 4,000 PSI. WHERE A
SIDEWALK PASSES THROUGH A DRIVE APPROACH, IT SHALL BE THE SAME
THICKNESS AS THE ADJACENT CONCRETE DRIVE, THE CONCRETE EQUIVALENT FOR

THE ADJACENT HMA DRIVE, OR SIX (6) INCHES, WHICHEVER IS GREATER.

TOWN OF BROWNSBURG
DETAIL NO. TR-06

REFER TO SPEC SECTION 02500, 02502 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




1. CONCRETE FOR SIDEWALKS SHALL MEET

THE FOLLOWING SPECIFICATIONS:
4,000 PSI COMPRESSIVE STRENGTH AT 28 DAYS
564 LBS. CEMENT PER CUBIC YARD CONCRETE
MAXIMUM WATER CEMENT RATIO: 0.40
AIR CONTENT: 5%-7%
WATER REDUCING ADMIXTURE REQUIRED

APPLIED TO FINISHED CONCRETE.

WIRE FABRIC SHALL CONFORM TO ASTM 185-73.

GREATER.

DRAWINGS E 604—SWCR AND PROWAG.
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REFER TO SPEC SECTION 02500, 02502

5-0"
T 1 CONCRETE SIDEWALK
CONCRETE 5'-0" WDE x 4" BACKFILL ALONG
5 (;?.'Dfa"l;e'-" THICK CONC. WALK EDGE
- X SLOPE TOWARD BEFORE REMOVAL
4" THICK CONC.. CONTROL JOINT ROAD EDGE AND OF FORMS TO
< MAKE FLUSH WITH RETAIN BASE
0 FINISHED GRADE MATERIAL
FINISH_GRADE EXIST. GRADE
CONTROL JOINT COMPACTED -
AGGREGATE NO. 8 \_
OR NO. 53 UNDISTURBED SOIL
TYPICAL SIDEWALK SIDEWALK SECTION C-C
NO SCALE NO SCALE
1
- | CONCRETE SIDEWALK
Wlei . FLARED SIDE 3 —PLANTING
<|, §' (AS REQUIRED) < STRIP
S5 = RETURN CURB
>S9~ EDGE OF
— 1\ -
FLOW LINE IN CONCRETE l TOP OF CONCRETE TO BE
CURB. MAINTAIN FLOW LINE FLUSH W/TOP OF ASPHALT
TO PREVENT PONDING AT
ADA RAMP | _CAST IN PLACE METAL DETECTABLE
WARNING SURFACE
SIDEWALK REQUIREMENTS:

SIDEWALK ADA RAMP

DETAIL
NO SCALE

SIDEWALKS SHALL HAVE A BROOM FINISH WMITH TOOLED EDGES AND TOOLED CONTROL JOINTS.
CURING COMPOUND EQUAL TO "HYDROCIDE CURING COMPOUND" AS MANUFACTURED BY SONNEBORN, SHALL BE

EXPANSION/CONTRACTION JOINTS SHALL BE INSTALLED AT MAXIMUM OF 50’ INTERVALS, AND WHERE CONCRETE WILL
ABUT EXISTING WALKS, CURBING, DRIVES, OR OTHER CONCRETE.

EXPANSION/CONTRACTION JOINT SHALL BE INSTALLED WITH THREE (3) 1/4" DIA. SMOOTH DOWEL BARS, EACH 12"
LONG. DOWEL BARS SHALL HAVE A FULL END CAP ON ONE END.
WITH EXPANSION JOINT FILLER. CONNECTION TO EXISTING WALKS OR SLABS SHALL REQUIRE DRILLING TO INSTALL
DOWELS. EPOXY SHALL BE USED TO SET DOWELS IN EXISTING CONCRETE.

EXPANSION/CONTRACTION JOINT SHALL BE FILLED

AT DRIVEWAYS, CONCRETE SHALL BE REINFORCED WITH 6 x 6 x 6/6 WELDED WIRE FABRIC. REINFORCING WELDED

SIDEWALK THICKNESS IN DRIVEWAY AND APRON BETWEEN SIDEWALK AND CURB SHALL MATCH THE EXISTING CONCRETE
DRIVEWAY, THE EQUIVALENT CONCRETE THICKNESS OF THE HMA DRIVEWAY OR SIX (6) INCHES, WHICHEVER IS

DETAIL IS MEANT TO PROVIDE GUIDANCE ONLY, RAMPS SHALL MEET THE REQUIREMENT OF INDOT STANDARD

TOWN OF BROWNSBURG
DETAIL NO. TR-07
REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org
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Plotted: 2/16/24 @ 4:10pm, DWG: J:\brownsburg\Proje

CAST IN PLACE
METAL DETECTABLE
WARNING SURFACE

6"
SIDEWALK SLOPE 12:1_ INTEGRAL CURB
<
RAMP _PAVEMENT

"2
157

%" PREFORMED gt

JOINT FILLER

COMPACTED " R
AGGREGATE 6" 70 8°-
NO. 8 OR NO. 53

DETECTABLE WARNING SURFACE DETAIL
NO SCALE

NOTE:

THIS DETAIL SHALL BE USED WHEN ACCESSIBLE RAMPS ARE TO BE INSTALLED.
DETECTABLE WARNING SURFACE SHALL MEET APPLICABLE TOWN STANDARDS. WHEN
PLACED IN CORNER RADII, MATERIAL SHALL BE CAST IRON DETECTABLE WARNING
PLATES, SIMILAR TO NEENAH FOUNDRY PRODUCT, OR APPROVED EQUAL.

TOWN OF BROWNSBURG
DETAIL NO. TR-08

REFER TO SPEC SECTION 02500, 02502 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




FEBRUARY 2024

2
@
3OS ON 03
AVMIATNA 3L3TON0D £l
B .S
L m Z
(@] 2 %
g4NO M3IN ¥O INIWIAVC ONLLSIX3 S m Es
|/ ¢ _ Foc
I
T
(dAL) S

£G 'ON ‘3LVYO3YO9V
J3LOvVdNOD .9

NO ‘IAINQ 3ALIYONOD .9 /

~N

N

HLAM OSNLLSIX3 HOLVYN

XVN 121 \ ¥0 ¥Z OL .2l XVN 121

\

ey S __

LNVIV3S aNv LNior [/ (a34INd3Y SV)
NOLLONYLSNOD 3134INOD (a39IND3Y SV)
31 FHONOD ONILSIX3 OL LNIOVrav ONILSIX3 LNOMVS uw_gw.%mmh

INVIV3S ANV LNIOF NOISNVdX3 AVM=40—=1HOIM

:
o
g
g
:
o
g
5
5
2
b
2
:

— E—
1SIAB1} :AQ *60-YH L :IN0AET "BMP'STIVLIA NOILYLHOJSNYHL ANV S13341S-100-88-50266\S199US\OMA\S00-88 PEO\EZ0Z S1epdn SPJEPUE)S GOO-88\SNOSUE|IRDSIW BINGSUMOIG G02660\5109[01d\DINGSUMOIG\: :OMA ‘WdDL:y @ ¥Z/9L/Z :PeNOId

Town standards can be found at www.brownsburg.org




1.5 QC/QA-HMA, 2, 64, SURFACE
9.5mm (165 LB/SYD)

3.0" QC/QA-HMA, 2, 64, INTERMEDIATE
19.0mm (330 LB/SYD)

WALL UNDERDRAIN PIPE

4

SEE STORM SEWER—/
LATERAL CONNECTION
DETAIL

CONCRETE CURB, SEE 2'—0" CURB ”
CONCRETE CHAIR BACK 6" 1" 3.5" QC/QA-HMA, 2, 64, BASE 19.0mm
CURB & GUTTER DETAIL 1 .I: 17" (385 LB/SYD)
| 4" OF TOPSOIL 2.5" QC/QA-HMA, 5, 76, INTERMEDIATE
OVER BACKFILL 0G19;0mm (250 LB/SYD)
\ 3.0" QC/QA—-HMA, 2, 64, BASE 19.0mm
\ (330 LB/SYD)
& 5 5 2
—_— o /
Z S |
N / ;
WASHED AGGREGATE NO. 8—— .
Zz
= PREPARE SUBGRADE PER INDIANA
6" HDPE PERFORATE
CORRUGATED SINGLE :g DEPARTMENT OF TRANSPORTATION

SPECIFICATION SECTION
207-SUBGRADE

CONCRETE CURBS SHALL BE STAMPED TO INDICATE
UTILITY LOCATIONS AS FOLLOWS:

G = GAS
C = CONDUIT
SS = SEWER SERVICE LATERAL
MH = MANHOLE BEHIND CURB
W = WATER
V = WATER VALVE
SD = SUBSURFACE DRAIN
ST = STORM

COMMERCIAL & INDUSTRIAL STREET PAVEMENT & UNDERDRAIN

Plotted: 2/16/24 @ 4:10pm, DWG: J:\brownsburg\Projects\099705 brownsburg miscellaneous\88-005 standards update 2023\cad 88-005\DWG\Sheets\99705-88-001-STREETS AND TRANSPORTATION DETAILS.dwg, Layout: TR-10, By: travis|

REFER TO SPEC SECTION 02500, 02502

PIPE DETAIL
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. TR-10
REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




1.5" QC/QA-HMA, 2, 64, SURFACE

2’'—0" CURB
LL CURB & 4.5" QC/QA-HMA, 2, 64, INTERMEDIATE
OVED B 6" COMPACTED AGGREGATE NO. 53 OR
| ! (3" COMPACTED AGGREGATE NO. 53 ON
3" COMPACTED AGGREGATE NO. 2)
1
12"
WASHED AGGREGATE NO. 8 ' §| PREPARE SUBGRADE PER INDIANA
A T oeTAT
: IFI
6" HDPE PERFORATED 3 _
CORRUGATED SINGLE N ! N 207-SUBGRADE
WALL UNDERDRAIN PIPE * \
CONCRETE CURBS SHALL BE STAMPED TO INDICATE
_/ — UTILITY LOCATIONS AS FOLLOWS:
SEE STORM SEWER Exl Ky & = ConourT
LATERAL CONNECTION 12" MIN SS = SEWER SERVICE LATERAL
e MH = MANHOLE BEHIND CURB
V Z WATER VALVE
* UNDERDRAIN CANNOT BE INSTALLED UNTIL AFTER vV = VAL
THE ROADWAY SUBGRADE HAS BEEN APPROVED. g? = gggggRFACE DRAIN

RESIDENTIAL STREET PAVEMENT &

UNDERDRAIN PIPE DETAIL
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. TR-11
REFER TO SPEC SECTION 02502 REVISION DATE: FEBRUARY 2024
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STORM SEWER STRUCTURE

Plotted: 2/16/24 @ 4:10pm, DWG: J:\brownsburg\Projects\099705 brownsburg miscellaneot
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2'—0" FROM B.O.C

:/

\|LCURB
|

\

STUBBED STORM SEWER . om o
LATERAL LOCATION SHALL 4x 4'x 6" WYE
BE IDENTIFIED ON | 4" PLUG
AS—BUILT DRAWING WITH

DISTANCE FROM NEAREST

4" HDPE LATERAL STUB—/
6” HDPE PERFORATED

CORRUGATED SINGLE—WALL
UNDERDRAIN PIPE

-
2'—0" FROM B.0.C)

4" PLUG |

4" HDPE LATERAL STUB

PROPERTY LINE

PROPERTY LNE 4" HDPE 2
LATERAL STUB

SEE NOTE 3

4" PLUG
4"x 4"x 6" HDPE
WYE FITTING

o\

‘NIN v

CENTER OF
UNDERDRAIN ALIGNED
WITH CENTER OF CURB

COMPACTED

SUBGRADE

r LOCATION

:,/'/-6 HDPE PERFORATED

CORRUGATED
SINGLE—-WALL
UNDERDRAIN PIPE

** NOTE: ONLY ALLOWED WHERE REAR YARD DRAIN CONNECTION NOT POSSIBLE **

STORM SEWER LATERAL REQUIREMENTS:

POSSIBLE.

Ww-15.
APPROPRIATE FITTING.

1. ROUTE ALL PROPERTY LATERALS TO REAR YARD STORM SEWERS WHEN

ALL SUMP PUMP DISCHARGE PIPES SHALL BE CONNECTED TO STORM SEWER

2

SYSTEM. NO "DAY-LIGHTING” OF SUMP PUMP DISCHARGE PIPES ALLOWED.
3. SUMP PUMP DISCHARGE PIPE MUST INCLUDE TRACER WIRE. SEE DETAIL
4

SUMP PUMP DISCHARGE PIPE MUST BE CONNECTED TO LATERAL WITH AN

STORM SEWER LATERAL CONNECTION AT

ROAD UNDERDRAIN
NO SCALE

REFER TO SPEC SECTION 02500, 02502

TOWN OF BROWNSBURG
DETAIL NO. TR-12
REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




WIDTH TO BE DETERMINED
BY THE TOWN

ILL EXIST. PAVEMENT TO

NEW SURFACE COURSE _,

10" TYP MIN. 1.5" DEPTH
APPLY JOINT SEAL PER
. /INDOTSS 408,
$ Z 1
<
y—
NEW BASE EXISTING BASE

CONNECTION TO EXISTING STREETS

NO SCALE
NOTE:
THIS DETAIL SHALL BE USED FOR CONNECTING TO THE END OF AN EXISTING
STREET.

EXISTING PAVEMENT SHALL BE SAW CUT, FULL DEPTH, AT A UNIFORM LOCATION
INSIDE OF THE EXISTING EDGE OF PAVEMENT, WHERE THE PAVEMENT IS IN GOOD
CONDITION AND WILL PROVIDE AN INTERFACE WITH THE FULL PAVEMENT SECTION
LINE AND GRADE, FREE FROM LOOSE, DAMAGED, DETERIORATED OR OTHERWISE
COMPROMISED MATERIAL; A MINIMUM OF SIX (6) INCHES FROM THE EXISTING EDGE
OF PAVEMENT FOR THE FULL WIDTH OF THE EXISTING PAVEMENT; LOCATION OF
SAW-CUT TO BE DETERMINED BY THE TOWN OF BROWNSBURG. THE ENTIRE AREA
OF THE PROPOSED INTERFACE SHALL BE EXCAVATED TO THE PROPOSED SUBGRADE
ELEVATION. THE SUBGRADE SHALL BE STABILIZED IN ACCORDANCE WITH TOWN OF
BROWNSBURG STANDARDS AND SPECIFICATIONS. AFTER THE SUBGRADE HAS BEEN
STABILIZED AND APPROVED, EXISTING HMA PAVEMENT WILL BE SURFACE MILLED 10
FEET ALONG THE NEW SAW-CUT END OF PAVEMENT TO PROVIDE A WATER STOP
AND SMOOTH TRANSITION TO THE NEW PAVEMENT WHEN THE SURFACE MIX IS
APPLIED. THE NEW PAVEMENT SECTION SHALL BE INSTALLED IN ACCORDANCE WITH
TOWN STANDARDS AND SPECIFICATIONS.

TOWN OF BROWNSBURG
DETAIL NO. TR-13
REFER TO SPEC SECTION 02500, 02502, 02504 REVISION DATE: FEBRUARY 2024
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REFER TO SPEC SECTION 02500, 02502, 02504

EXISTING HMA INTERMEDIATE COURSE

/—EXISTING HMA BASE COURSE
/A NEW HMA SURFACE
Fo NEW HMA INTERMEDIATE
< / NEW HMA BASE =
EXISTING STABILIZED
SUBGRADE M| \  SUBGRADE
EXISTING UNDERDRAIN TO BE INSTALL 12" OF COMPACTED
REMOVED. NEW UNDERDRAIN AGGREGATE NO. 53, IF
TO BE INSTALLED ALONG EDGE SUBGRADE STABILIZATION IS
OF WIDENING AND NOT POSSIBLE.

CONNECTED TO EXISTING
UNDERDRAIN AT LIMITS OF
CONSTRUCTION

WIDENING DETAIL
NO SCALE

NOTE:

THIS DETAIL SHALL BE USED FOR ADDING PAVEMENT ADJACENT TO EXISTING
PAVEMENT, INCLUDING WIDENING, ADDING PASSING BLISTERS, ACCELERATION AND
DECELERATION LANES, AND FOR NEW ROAD APPROACHES.

EXISTING PAVEMENT SHALL BE SAW CUT, FULL DEPTH, AT A UNIFORM LOCATION
ON THE EXISTING PAVEMENT, WHERE THE PAVEMENT IS IN GOOD CONDITION AND
WILL PROVIDE AN INTERFACE WITH THE FULL PAVEMENT SECTION LINE AND GRADE,
FREE FROM LOOSE, DAMAGED, DETERIORATED OR OTHERWISE COMPROMISED
MATERIAL: A MINIMUM OF SIX (6) INCHES FROM EXISTING EDGE OF PAVEMENT FOR
THE FULL LENGTH OF THE PROPOSED WIDENING; LOCATION OF SAWCUT TO BE
DETERMINED BY THE TOWN OF BROWNSBURG. THE ENTIRE AREA OF THE PROPOSED
WIDENING SHALL BE EXCAVATED TO THE PROPOSED SUBGRADE ELEVATION. THE
SUBGRADE SHALL BE STABILIZED IN ACCORDANCE WITH TOWN OF BROWNSBURG
STANDARDS AND SPECIFICATIONS. AFTER THE SUBGRADE HAS BEEN STABILIZED
AND APPROVED, A SIX (6) INCH UNDERDRAIN SHALL BE INSTALLED ALONG THE
NEW EDGE OF WIDENED PAVEMENT SECTION. THE NEW UNDERDRAIN SHALL OUTLET
INTO AN EXISTING DITCH OR STORM DRAIN, AS APPROVED BY THE TOWN. IF
THERE IS AN EXISTING UNDERDRAIN, IT SHALL BE REMOVED DURING OPERATIONS.
EXISTING HMA PAVEMENT WILL BE SURFACE MILLED FROM EDGE OF PAVEMENT TO
EDGE OF PAVEMENT (FULL WIDTH) FOR THE ENTIRE LENGTH OF THE WIDENING.
WEDGING AS NECESSARY AND SURFACE MIX SHALL BE INSTALLED OVER THE
ENTIRE AREA. THE NEW PAVEMENT SECTION SHALL BE INSTALLED IN ACCORDANCE
WITH TOWN STANDARDS AND SPECIFICATIONS.

TOWN OF BROWNSBURG
DETAIL NO. TR-14

Town standards can be found at www.brownsburg.org

REVISION DATE: FEBRUARY 2024




APPLY JOINT SEAL
PER INDOTSS 408

MILLED WATER STOP

TRENCH WIDTH
g 1.5 IN— 1= —N—~——1.5 IN.
EXISTING HM?{////’ - TACK COAT <
SAWeUT PO W A s N N ST Hua
) SAWCUT FULL
\ DEPTH
FLOWABLE BACKFILL

MATCH EXISTING HMA
DEPTH OR 6" MIN

HMA PAVEMENT TRENCH

REPAIR DETAIL
NO SCALE

NOTE:

TRENCH SHALL BE SAW-CUT FULL DEPTH THROUGH PAVEMENT SECTION FOR THE
ENTIRE LENGTH OF THE TRENCH, ON ALL SIDES WITHIN THE PAVEMENT. IF EDGES
OF THE EXISTING PAVEMENT ARE CHIPPED OR DAMAGED AS A RESULT OF THE
TRENCH PROJECT, GREATER THAN THE 12 INCH MILLING AREA FOR THE WATER
STOP, THE DAMAGED PAVEMENT SHALL BE MILLED OR FULL DEPTH SAW-CUT AND
REMOVED BEYOND THE DAMAGED EDGE FOR THE ENTIRE LENGTH OF THE TRENCH,

TO THE SATISFACTION OF THE TOWN OR THE TOWN'S ENGINEER.

us\88-005 standards update 2023\cad 88-005\DWG\Sheets\99705-88-001-STREETS AND TRANSPORTATION DETAILS.dwg, Layout: TR-15, By: travisl|

FLOWABLE BACKFILL, PER THE TOWN'S SPECIFICATION, SHALL BE USED TO
BACKFILL THE TRENCH TO THE BOTTOM OF THE PAVEMENT SECTION. 12 INCHES ON
ALL SIDES OF THE TRENCH SHALL BE SURFACE MILLED 1.5 INCHES DEEP TO
CREATE A WATER STOP. ALL SURFACES TO RECEIVE HMA SHALL BE TACK COATED.
THE PAVEMENT SECTION SHALL BE INSTALLED TO TOWN STANDARDS AND
SPECIFICATIONS.

TOWN OF BROWNSBURG
DETAIL NO. TR-15
REFER TO SPEC SECTION 02500, 02502 REVISION DATE: FEBRUARY 2024
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® PASSING BLISTER MAY BE REQUIRED AT THE
DISCRETION OF THE TOWN SUBJECT TO
AVAILABLE RIGHT—OF—WAY.

@ MINIMUM ENTRANCE RADIUS REQUIREMENTS:
RESIDENTIAL = 40’
COMMERCIAL/INDUSTRIAL = 50’

© MINIMUM PASSING BLISTER
LENGTH REQUIREMENTS:

RESIDENTIAL = 100’ 50’ MIN.
COMMERCIAL/INDUSTRIAL = 150’ 32° MIN.

5

ACCELERATION AND DECELERATION LANES MAY BE
REQUIRED WHEN DEEMED NECESSARY BY THE TOWN OF
BROWNSBURG TO ADEQUATELY SERVE THE ANTICIPATED
TYPES AND VOLUMES OF TRAFFIC GENERATED BY
SPECIFIC DEVELOPMENTS. LENGTH OF ACCELERATION
AND DECELERATION LANES MAY BE MODIFIED WHEN
WARRANTED AT THE DISCRETION OF THE PLANNING
COMMISSION. REFER ALSO TO THE INDIANA
DEPARTMENT OF TRANSPORTATION DRIVEWAY PERMIT
MANUAL AND CHAPTER 46 OF THE INDIANA DESIGN
MANUAL FOR PASSING BLISTER WARRANTS FOR
INTERSECTIONS.

* DEVELOPER REQUIRED TO PROVIDE ADEQUATE
RIGHT-OF—-WAY FOR PASSING BLISTER & NECESSARY
DRAINAGE IMPROVEMENTS

MINIMUM ENTRANCE REQUIREMENTS
NO SCALE

o | o N -

Y 2| 8

9 =l T

¢| SEE WIDENING DETAIL A%

4  FOR BLISTER/LANE S M |2 | ALL TAPERS MUST

. CONNECTION TO & 3 MATCH EXISTING

: EXISTING ROAD 70’ | MI PAVEMENT

R/W VAR +1MN @)\ R/W_VARIES

| EXISTING LANE OR | 100 0

J| LANES MIN. 12" WIDE CCELERATION & DECELERATION LA u
=\ — - - ~

TR N[F | S| PASSING BLSTER— | ~LExisTNG
150’ A H©) | 150’ LANE OR
T T T T T T T EANES
| R/W AS REQUIRED FOR ,'_36";,” CRADESIRED
| GRADING & DRAINAGE ** DRAINAGE. #

| DRAINAGE IMPROVEMENTS NOTE:

MAY BEAREQU'RED FOR THIS DRAWING REPRESENTS THE MINIMUM STANDARDS
SSING BLISTER FOR AN ENTRANCE. LARGER AND/OR LONGER

TOWN OF BROWNSBURG
DETAIL NO. TR-16
REFER TO SPEC SECTION 02501, 02504 REVISION DATE: FEBRUARY 2024
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REMOVE EXISTING

UNDERDRAIN WITHIN
LIMITS OF RECONSTRUCTION
ALL TAPERS MUST
MAIN ROAD 1-1/2" — MATCH EXISTING
NEW UNDERDRAN To MILL AND RESURFACE [ PAVEMENT
CONNECT TO EXISTING
UNDERDRAIN AT LIMITS
OF CONSTRUCTION
| 10’ MIN.
TRANSITION MILL
R/W VARES | & RESURFACE
EXISTING LANE OR\ T T '/
LANES MIN. 12’ - 4
WDETYT Y 14
\
: —-JI—{--w' MIN.
/ LDRAINAGE IMPROVEMENTS Ca/w AS REQUIRED
R/W AS REQUIRE MAY BE REQUIRED FOR FOR GRADING &
FOR GRADING & PASSING BLISTER DRAINAGE **
DRAINAGE **
LIMITS OF PASSING BLISTER & ACCEL/DECEL LANE IMPROVEMENTS

ROADWAY IMPROVEMENT REQUIREMENTS:

THE MAIN ROAD SHALL RECEIVE 1-1/2" MILL AND RESURFACE FOR THE ENTIRE LENGTH OF
THE PASSING BLISTER AND ACCEL/DECEL LANE IMPROVEMENTS. SAW CUT EXISTING ASPHALT
PAVEMENT AT THE LIMITS OF CONSTRUCTION OF THE ACCEL/DECEL LANES AND PASSING
BLISTER. ALL EXISTING UNDERDRAINS SHALL BE REMOVED THROUGH THE LENGTH OF
WIDENING. PREPARE SUBGRADE AND NEW UNDERDRAINS FOR NEW PASSING BLISTER,
ACCELERATION & DECELERATION LANES, AND MAIN ROADWAY ACCORDING TO THE
REQUIREMENTS OF THE TOWN OF BROWNSBURG STANDARD DETAILS. ASPHALT PAVING OF THE
PASSING BLISTER AND ACCELERATION AND DECELERATION LANES SHALL MEET THE MINIMUM
REQUIREMENTS OF THE TOWN OF BROWNSBURG. ASPHALT SURFACE OF THE MAIN ROAD
LANES SHALL MEET THE MINIMUM REQUIREMENTS OF THE TOWN OF BROWNSBURG FOR HMA
SURFACE. MILL EXISTING ROAD 1.5" DEEP A MINIMUM OF 10’ BEYOND THE ROADWAY
REPLACEMENT LIMITS AT EACH END. CONTINUE 1.5” HMA SURFACE PAVING OVER THE MILLED
AREA TO PROVIDE A SMOOTH TRANSITION BETWEEN NEW AND EXISTING ASPHALT PAVEMENT.
CURBING SHALL BE EXTENDED THE ENTIRE LENGTH OF THE ACCELERATION AND DECELERATION
LANES. IMPROVEMENTS SHALL BE MADE AS NECESSARY TO PROVIDE APPROPRIATE DRAINAGE
WHERE THE PASSING BLISTER IS CONSTRUCTED. ADDITIONAL RIGHT OF WAY SHALL BE
ACQUIRED AS NECESSARY TO CONSTRUCT PROPER DRAINAGE IMPROVEMENTS AT PASSING
BLISTER.
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ROADWAY IMPROVEMENTS AT NEW

DEVELOPMENT ENTRANCES
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. TR-17
REFER TO SPEC SECTION 02501, 02504 REVISION DATE: FEBRUARY 2024
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NOTE: CUL—-DE—SAC'S SHALL
HAVE A MINIMUM OF 4'-0" OF
GREEN SPACE BETWEEN CURB

AND SIDEWALK

D.& U. ESMT. BOUNDARY

R.O.W./F. BOUNDARY: '

2'-0" WIDE CONTINUOUS

CURB AND GUTTER /—5—0" SIDEWALK

AROUND CUL-DE-SAC

23" RAD.
TO R.O.W.

”/ y V4

5'—0" SIDEWALK
AROUND CUL-DE-SAC

ADA RAMP, 5'—0" WIDE
CONCRETE WALK (TYP.)

ll.”\ \

““

I\-33' RAD.
GANG MAILBOX ASSEMBLY | 28'—0" | TO B.O.C.
(AS DIRECTED BY THE TOWN) 30" (TYP.)

ENUEEEIIEriES
-n---..;‘%‘

5'-0" WIDE SIDEWALK

5'-0" SIDEWALK

us\88-005 standards update 2023\cad 88-005\DWG\Sheets\99705-88-001-STREETS AND TRANSPORTATION DETAILS.dwg, Layout: TR-18, By: travisl|

COMMERCIAL & INDUSTRIAL CUL—DE—-SAC

TURNAROUNDS
NO SCALE

cts\099705 brownsburg miscellaneot

@ 4:10pm, DWG: J:\brownsburg\Proje

TOWN OF BROWNSBURG
DETAIL NO. TR-18
| REFER TO sPEC sECTION 02501 REVISION DATE: FEBRUARY 2024

tted: 2/16/24

o
[
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NOTE: CUL-DE-SAC’S SHALL
HAVE A MINIMUM OF 4'-0" OF
GREEN SPACE BETWEEN CURB - T~

AND SIDEWALK \\

- ’ y RS N

| D& U. ESMT. BOUNDARY~  // o8 N\

S / '?-’:D g \

o¥ 0 a0% \

g © <0

= [ 49’ RAD. |

: R.O.W./R. BOUNDARY: 0 S/W s ,

2 60

: |\ 20 ~%4p |

\ Qy J I

jm ’ ” ‘y

| 2'-0" WIDE_CONTINUOUS -

ROLLED CURB /50" SoEwaLK
5'_0" SIDEWALK A AROUND CUL—DE-SAC
AROUND CUL—DE-SAC \\ 7 /</$8 e

|  ADA RAMP, 5—0" WIDE \ (TYP.)

|  concrete WAU((TYP)—----‘TT I\ 2 rao

| GANG MAILBOX ASSEMBLY——— 080" | T0 B.O.C.

}|(AS DIRECTED BY THE TOWN) | — (TYP.)

5'~0" WIDE SIDEWALK— | 2-0 5'_0" SIDEWALK

RESIDENTIAL CUL—DE—SAC TURNAROUNDS

STREET CLASS 1
NO SCALE

@ 4:10pm, DWG: J:\brownsburg\Projects\099705 brownsburg miscellaneo

TOWN OF BROWNSBURG
DETAIL NO. TR-19
| REFER TO sPEC sECTION 02501 REVISION DATE: FEBRUARY 2024

tted: 2/16/24

o
[

Town standards can be found at www.brownsburg.org
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Plotted: 2/16/24 @ 4:10pm, DWG: J:\brownsburg\Projects\099705 brownsburg miscellaneot

6" ¢ 6 FT. STEEL FENCE POST;
UNDERDRAIN 4 FT. EXPOSED TO LOCATE
CAP 1247 AND SUPPORT UNDERDRAIN.

SEE
UNDERDRAIN

6" OF #53 COMPACTED
CRUSHED STONE

23’ RAD.
TO R.O.W.
(TYP.)

ADA RAMP, 5'-0" WIDE

CONCRETE WALK (TYP.) 33’ RAD. B.O.C.

TO EDGE OF
STONE (TYP.)

I
| |
+-TERMINATION OF PAVED ROAD.
5'-0" SIDEWALK 28'-0" I ‘ BEGIN TEMP. CUL-DE-SAC.

32’_0" 5’-0” S|DEWALK

T TEMPORARY —DE—SAC’S:

DESIGN AND CONSTRUCTION OF TEMPORARY
CUL—-DE—SAC’'S MUST PROVIDE APPROPRIATE
DRAINAGE TO PREVENT PONDING.

TEMPORARY CUL—-DE—-SAC

STREET CLASS 1
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. TR-20

REFER TO SPEC SECTION 02501, 02505 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




4
O O HIGH INTENSITY PRISMATIC RED
O O O SHEETING ON 0.080" THICK
o O ALUMINUM SIGN BLANK
OM4—1 ]
5
é ROADWAY
% (o] o} O
& o o o o o o
@ O O O o O O o O O
: o0 0 o 0 o 0
3 o O ° _
g
7' MIN.
G LANE G ROAD G LANE

END OF ROADWAY DETAIL
NO SCALE

cts\099705 brownsburg miscellaneot

NOTE:

POSTS SHALL BE GALVANIZED 10 GUAGE U—CHANNEL POSTS OR 2 4"
GALVANIZED SQUARE POSTS, WITH ANCHORS.

TOWN OF BROWNSBURG
DETAIL NO. TR-21
REFER TO SPEC SECTION 02505 REVISION DATE: FEBRUARY 2024

Plotted: 2/16/24 @ 4:10pm, DWG: J:\brownsburg\Proje

Town standards can be found at www.brownsburg.org
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Plotted: 2/16/24 @ 4:10pm, DWG: J:\brownsburg\Proje

VARIABLE 26'-0" TO 36'—0" FROM CURB TO CURB

WARNING LIGHT

8 GREEN CHANNEL SIGN
POLES (3lbs) WMITH 3"

INDOT SIGN
. " 0 RED/WHITE REFLECTORS.
o N Ri1-=2 » MINIMUM OF 4 PER ROAD.
O A A 2"x 8" WOOD RAILS
| TP / |
1"-8" WHiTE + REECTvE SHEETalT | TTOAD
g — I |t ogeD |- T
-8 [| \-ORANGE * REFLECTIVE SHEETINE (] (]
9 ” I I
1-8 ” /'GRADE LEVEL” ” ||
1/4" DIA.
THRU BOLTS
. 6" LG. W
4”x4” WOOD POST LS. WT
g i3
2"x4" WOOD BRACES~ 2°x8" WOOD
(2 PER POST) RALS \t_
SANDBAG Y |
(MIN. 2 BAGS PER POST) S
’ » n B
r'— . in
4"x4"
X PosT | _~GRADE LEVEL
6'=0"
' . 4"x4” WOOD
1/8" STEEL SIZ ~ posT
PLATES n[’
GENERAL NOTES |
1. LOCATION OF BARRICADE AS PER PLANS.
2. *REFLECTIVE SHEETING TO BE IN ACCORDANCE
WITH INDOT STANDARD SPECIFICATION 801.02.
3. **SEE INDOT STANDARD DETOUR SIGNS DETAILS.
4, REFER TO SECTION 800 OF THE INDIANA

DEPARTMENT OF TRANSPORTATION STANDARD
SPECIFICATIONS AND LATEST ADDITION OF INDIANA
MANUAL OF UNIFORM TRAFFIC CONTROL DEVICES.

STANDARD BARRICADE

NO SCALE

REFER TO SPEC SECTION 02505

TOWN OF BROWNSBURG
DETAIL NO. TR-22
REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org
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| ——0_

=
=
-

|
=
-

—

™y, Northfield Dr. € |

\/

N

Northfield Dr.

West lain St./
SR 136 SR 136

{

us\88-005 standards update 2023\cad 88-005\DWG\Sheets\99705-88-001-STREETS AND TRANSPORTATION DETAILS.dwg, Layout: TR-23, By: travisl|

STANDARD SINGLE LANE ROUNDABOUT SIGNAGE DETAIL
NO SCALE

NOTE:

1. SIGNS SHOWN FOR ONLY ONE LEG.

2. SEE MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES
(MUTCD) PART 2-SIGNS, CHAPTER 2D-GUIDE
SIGNS—CONVENTIONAL ROADS, SECTION 2D.38 FOR
GUIDE SIGNS AT ROUNDABOUTS.

3. SEE MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES
(MUTCD) PART 3—MARKINGS, CHAPTER 3C.
ROUNDABOUT MARKINGS FOR MARKINGS AT
ROUNDABOUTS.

cts\099705 brownsburg miscellaneot

TOWN OF BROWNSBURG
DETAIL NO. TR—23
REFER To SPEC SECTION 02506 REVISION DATE: FEBRUARY 2024

Plotted: 2/16/24 @ 4:10pm, DWG: J:\brownsburg\Proje

Town standards can be found at www.brownsburg.org



8'-0" FROM & OF POST TO € OF LUMINAIRE 4|
T CAST ALUMINUM
POLE CAP
%
2 1/2" SCH. 80 PIPE o
(2 7/8" 0.0.) ALLOY 6063-T6 p
£33 LUMINAIRE SPECIFICATIONS
o0 STILE: COLUMBIA LED (WITH SPUN ALUMINUM SHADE)
FE HEIGHT: 2-5"
3 WDTH: 33" DIAMETER
=B MATERIAL: CAST AND SPUN ALUMINUM
SN GLOBE: TEMPERED FLAT GLASS
S FINISH: FINISH COATED — TEXTURED BLACK
LAMPING: 160 WATT (+ 3%) LED SYSTEM
VOLTAGE: 120 — 277 VOLT
COLOR TEMPERATURE:  4500K
k] | DISTRIBUTION: : TYPE Ill (ASYMMETRIC) DISTRIBUTION
g GFC| RECEPTACLE WITH (
2 WEATHERPROOF COVER (WEATHER
< . PROOF WHILE IN USE) PLEASE SEE CROSS ARM_SPECIFICATIONS
R 6 m SECTION B-B FOR ORIENTATION) ﬁ%ﬁ gAVéT
= H
g WDTH: &-0" FROM € OF POST T0 € OF LUMINAIRE
e = MATERIAL:  CAST ALUMINUM ORNAMENTATION WITH ALUMINUM PIPE
k] N FINISH: FINISH COATED — TEXTURED BLACK
e L. TENON: WELDED CONNECTION
s 3-0 1" SCH. 40 PIPE BANNER ARMS
2 ALLOY 6063-T6 WITH 2" DIA
2 ALUMINUM REMOVABLE BALL FINIAL LAMP POST SPECIFICATIONS
a (2 REQUIRED PER POST) SYE WELESLEY
g HEIGHT: 20-1"
£ PHOTOMETRIC CENTER: 200
P W BASE: 16" DIAMETER
x ] MATERIAL:
4 .| ® SHAFT: 0.188-0.267" WALL, 12 FLAT FLUTE ALUMINUM
2 - EXTRUSION, ALLOY 356—T6
= 7 BASE: CAST ALUMINUM, ALLOY 356-T6
5 9 FINISH: FINISH COATED — TEXTURED BLACK
2 ACCESS DOOR: (2) LOCATED IN BASE SECURED WITH TAMPER
;f, PROOF HEX SOCKET SECURITY MACHINE SCREWS
o . GROUND STUD PROMISIONS: DRILL AND TAP INSIDE WALL OF BASE OPPOSITE
W 1 1/4" SCH. 40 BREAKAWAY ACCESS DOOR TO ACCOMMODATE A 1/4"-20
x PIPE COUPLING ALLOY GROUND STUD (STUD BY OTHERS)
@ 6063-T6 (2 REQUIRED PER ANCHOR BOLTS: (4) 3/4" DIA X 17" LONG + 3" HOOK (FULLY
S 1a ﬁ POST) GALVANIZED WITH 1 GALVANIZED NUT AND 1
2 GALVANIZED WASHER PER BOLT)
2 BOLT PROJECTION: 2" REQUIRED i
5 BREAKAWAY BANNER ARM 5 00, TENON: DECORATIVE FLUTED 3
S BRACKET ASSEMBLY
Q
[
3
[©]
E
=)
n
§ EPA INFORMATION
= SECTION |PROJ. AREA| Cd EP.A.  |Y - CENTROID|X — CENTROID|
o
3 SECTION A-A
5 12 FLAT FLUTE FIXTURE (2.22 Sq. Ft.| 0.5 |1.11 Sq. Ft.| 1864 Ft. 8O Ft.
5 ALUMINUM EXTRUSION HOLDER |0.49 Sq. Ft.| 1.25 |0.61 Sq. Ft.| 2023 Ft. | 775Ft
g 0.188-0.267" WALL ALLOY 6063-T6
3 N.TS. ARM  [1.82 Sq. Ft.| 0.5 [0.91 Sq. Ft.| 19.00 Ft. 361 Ft.
©
H % SHAFT [6.67 Sq. Ft.| 05 |3.34 Sq. Ft.| 1072 Ft. 0Ft
3 N
g = BANNER [15.33 Sq. Ft| 1.20 [18.40 Sq. Ft| 125F. | -177Ft
=]
3 BASE  [1.81 Sq. Ft.| 0.5 |0.81 Sq. Ft.| 090 Ft. 0Ft
o
5 PLEASE NOTE: DRAG COEFFICIENT BASED ON 90 MPH WIND
] |——16" DIAMETER
£ '€ OF ACCESS DOOR
3
g
b _
o
S G OF BANNER ARMS £ OF CROSS ARM
5 DETALL IS MEANT TO PROVIDE GUIDANCE ONLY.
e . AND RECEPTACLE SUBMIT SHOP DRAWINGS FOR TOWN APPROVAL.
g ol Ve
o
E “& OF ACCESS DOOR
H = SECTION B-B
s | |_ _|-' N.TS.
p B 16° DIA. B
=
[a]
g
: ORNAMENTAL LIGHTING
<
© |
SHORT CROSS ARM DETAIL TOWN OF BROWNSBURG
e NO SCALE DETAIL NO. TR-24
S
%I REER TO ?Ec ic“ON 13560 REV'S'ON DATE- FEBRUARY 2024
[

Town standards can be found at www.brownsburg.org
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Plotted: 2/16/24

7"

I
<-‘ =2 1/8" |

|_—GFCI WITH WEATHER PROOF

WHILE IN USE COVER

T
1" SCH. 40 PIPE BANNER ARMS
ALLOY 6063-T6 WITH 2° DIA.
ALUMINUM REMOVABLE BALL FINIAL
(2 REQUIRED PER POST)
w/-1 1/4" SCH. 40 BREAKAWAY
PIPE COUPLING ALLOY
6063-T6 (2 REQUIRED PER SECTION A-A
Nl POST) 12 FLAT FLUTE
o 7 GAUGE
F 4 NTS,
I -~

BREAKAWAY BANNER ARM
BRACKET ASSEMBLY

BE DONE IN FIELD BY CONTRACTOR

BORE AND CAULK 1.D. OF BASE TO
ENSURE A CLOSE FIT. CAULKING TO

1/4’-20 GROUND STUD (BY OTHERS)

IAND HOLE

CONTINUOUS WELD (2 PLACES)

STEEL SHAFT

& OF BANNER ARMS —|
AND RECEPTACLE

B L—z‘—4' DIAMETER—°I l

12 3/8" SQUARE.
"; 1" THICK c‘

121/2
BOLT CRCLE

— & OF CROSS ARM

" SHAFT 0..

€ OF ACCESS DOOR
AND HAND HOLE

SECTION B-B
N.TS.

ORNAMENTAL LIGHTING

LONG CROSS ARM DETAIL

REFER TO SPEC SECTION 13560

NO SCALE

20’ T0 THE PHOTOMETRIC CENTER—=

LUMINAIRE SPECIFICATIONS:

STYLE: COLUMBIA
HEIGHT: 35 3/8°

WIDTH: 33" DIAMETER

MATERIAL: CAST ALUMINUM ALLOY ANSI 356 PER AS.TM. B26-95
FINISH: FINISH COATED ~ TEXTURE BLACK

GLOBE: TEMPERED FLAT GLASS

LAMPING: 160 WATT LED

VOLTAGE: ELECTRONIC WIRED AT 120-277

NUM. OF BOARDS: 2

DISTRIBUTION: ~ TYPE Il (ASYMMETRIC)

COLOR TEMP: 4500 (NEUTRAL WHITE)

MODIFIER: SPUN ALUMINUM SHADE AND LUMINAIRE ADAPTOR

CATALOGUE NO:  ALMCH-LE160/EVX/X2—TPLO-CR3-M4—LACLB-F02-CU

CROSS ARM SPECIFICATIONS:

STYLE: DAVIT

HEIGHT: 6"

WIDTH: 14-0" FROM EDGE OF POST T0 @ OF LUMINARE
MATERIAL: TAPERED STEEL PIPE

FINISH: FINISH COATED - TEXTURE BLACK

TENON: 2 3/8" DIA. 6" LONG (TO ACCEPT LUMINAIRE ADAPTOR)

CATALOGUE NO.:  SARDVT-1S-168-TN2.88/6.00-CU
BASE SPECIFICATIONS:

STYLE: WELLESLEY

HEIGHT: 48"

BASE: 28" DIAMETER

MATERIAL: 2 PIECE (WRAP AROUND), CAST ALUMINUM ALLOY ANSI
356 PER A.S.TM. B26-95

FINISH: FINISH COATED - TEXTURE BLACK

ACCESS DOOR: LOCATED N BASE SECURED WITH TAMPER PROOF

HEX SOCKET SECURITY MACHINE SCREWS

CATALOGUE NO.:

SHAFT SPECIFICATIONS:

AWBWLL-28-CU

STYLE: 12 SHARP FLUTE
HEIGHT: 2011
PHOTOMETRIC

CENTER:  20'-0"
BASE: " 0.
MATERIAL: 7 GAUGE — STEEL MONOTUBE CONSTRUCTION
FINISH: FINISH COATED - TEXTURE BLACK
GROUND STUD

PROVISIONS:  1/4°-20 SQUARE NUT WELDED TO INSIDE WALL OF

SHAFT OPPOSITE HAND HOLE TO ACCOMMODATE GROUND
STUD (GROUND STUD SUPPLIED BY OTHER)

(4) 17" DIA. X 30" LONG + 4" HOOK (FULLY
GALVANIZED WITH 2 NUT AND 2 WASHER PER BOLT)

ANCHOR BOLTS:

BOLT PROJECTION: 5" REQUIRED
TENON: 6 1/8" DIA X 1" HIGH (TO ACCEPT POLE FINIAL)
MODIFIER: BREAK AWAY BANNER ARMS (1 SET), GFCI RECEPTACLE

WITH WEATHER PROOF IN-USE COVER, AND SIDE MOUNT
PROVISION

CATALOGUE NO.:  SSH2F-G17-09.00-20.11—(2)BA-PF-GFWI-CU

DETAIL IS MEANT TO PROVIDE GUIDANCE ONLY.
SUBMIT SHOP DRAWINGS FOR TOWN APPROVAL.

TOWN OF BROWNSBURG
DETAIL NO. TR-25

REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org
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<> - - <>
15 |\ | /s
a | 1 o]

NOTE:

CURB SHALL BE PAINTED WITH INDOT APPROVED
YELLOW TRAFFIC PAINT. PAINT IS TO BE IMMEDIATELY
REFLECTORIZED BY APPLYING GLASS BEADS TO THE
FRESH PAINT, UNIFORMLY AT THE INDOT SPECIFIED
RATE. ALL CURB RADII SHALL BE PAINTED. PAINTING
SHALL EXTEND TO A POINT FIFTEEN FEET (MINIMUM)
FROM THE RADIUS TANGENT. GREATER THAN FIFTEEN
FEET FROM THE RADIUS TANGENT MAY BE REQUIRED
BY INTERSECTION SIGHT DISTANCE CALCULATIONS. IF A
FIRE HYDRANT IS LOCATED WITHIN FIFTEEN FEET OF
THE CURB TO BE PAINTED, PAINTING SHALL CONTINUE
TO A POINT FIFTEEN FEET BEYOND THE FIRE HYDRANT.

us\88-005 standards update 2023\cad 88-005\DWG\Sheets\99705-88-001-STREETS AND TRANSPORTATION DETAILS.dwg, Layout: TR-26, By: travisl|
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CURB PAINTING REQUIREMENTS
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. TR-26
REFER TO SPEC SECTION 02502 REVISION DATE: FEBRUARY 2024

Plotted: 2/16/24 @ 4:11pm, DWG: J:\brownsburg\Proje:
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<<—|

DIRECTION OF TRAVEL

BACK OF CURB

EDGE OF PAVEMENT —

10'

\Q OF ROADWAY

™\—G OF TRAVEL LANE

A

L - w

< ‘ \XK/
ROADWAY WDTH VAREES A
DIRECTION OF TRAVEL
NOTE:
PAVEMENT MARKINGS SHALL BE IN ACCORDANCE WITH THE INDIANA MANUAL
ON UNFORM TRAFFIC CONTROL DEVICES FIGURE 38-30 OPTION "A"
PLAN VIEW
1 6 1 10’ 1 6 LS
| | |
EXSTNG ROADWAY —~, | _—— —
~=2" SURFACE MILLING _ ~—TACK COAT |
SECTION A-A
W17-1 OR SPEED TABLE
SINGLE LANE- 30°30°
MULTI-LANE - 36"36"
Wi6-7P
(24"x12')\
=l
| 1" TAPER WOTH VARES 1" TAPER _, ~
ExstnG_ | | |
SHOULDER "\ — _
=¢| 2" SURFACE MLLNG  \-TACK COAT — Z W
SECTION B-B

SPEED TABLE

NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. TR-27
REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org
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I1mber Ln IR
t 3
3" VARIES 3" < ™2
arae VARIES A\
3 MN.—] \—3" MIN.
VARIES
1.0" RADIUS, 0.4” BORDER, WHITE ON PURPLE;
"TIMBER” D: "LN" D;
£ 3
£ 3 £ 3
n| 4 v
v Green st ERibk
<+ | -
ﬁ—_ﬁ—- 8—_
[p] [\p]
45" VARIES |4.5"
/ : ' A\
45" MIN.—1 VARIES VARIES N—4.5" MIN.
VARIES
1.5" RADIUS, 0.5" BORDER, WHITE ON GREEN;
"N" D; "GREEN” D; "ST" D;
£ 3
£
o - o
T w
1\ t — St of &]
ﬁ—- 8—_
(]
5" 28.4" |4.5" 51" 5
| | | |
48”

1.5” RADIUS, 0.5” BORDER, WHITE ON BLUE;
"PRIVATE” D; "ST" D;

1.

REFER TO SPEC SECTION 02506

FOR LONGER STREET NAMES, HIGHWAY C OR B

MAY BE USED TO REDUCE SIGN LENGTH.
STREET Sl

NO SCALE

GN

TOWN OF BROWNSBURG
DETAIL NO. TR-28
REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org
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Ronald Reagan Pkwy

6”|6"|6"| 12" |6”

Town of Brownsburg

2.3" RADIUS, 1.0" BORDER, WHITE ON GREEN;
"RONALD REAGAN PKWY” C 50% SPACING;
"TOWN OF BROWNSBURG"” B 50% SPACING;

NOTE:
1.  SIGN TO BE BACKLIT.

LED ILLUMINATED STREET SIGN
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. TR-29
REFER TO SPEC SECTION 02506 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




Width (W)

Square Sign ) Height (H) SIGN
Post Type 1 N\

Ground Line
I

U

~+
G

7' Min
Mountin
Height

Edge of Pavement—\

21/2"x21/2"
x 12 Galv Anchox

3'_6"

Shoulder

Length

Embedmen

NOTE:

@ SEE INDOT STANDARD DRAWING E 802—-SNPL—-02 FOR
HORIZONTAL AND VERTICAL SHEET SIGN CLEARANCE.

us\88-005 standards update 2023\cad 88-005\DWG\Sheets\99705-88-001-STREETS AND TRANSPORTATION DETAILS.dwg, Layout: TR-30, By: travis|

@ THE TYPE 1 POST SHALL BE 2 1/4 IN. X 2 1/4 IN. X 12 GA.
WALL THICKNESS.

TYPE 1 SQUARE POST
NO SCALE

cts\099705 brownsburg miscellaneot

TOWN OF BROWNSBURG
DETAIL NO. TR-30
REFER TO SPEC SECTION 02506 REVISION DATE: FEBRUARY 2024

otted: 2/16/24 @ 4:11pm, DWG: J:\brownsburg\Proje

Pl
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** THE MINIMUM STORAGE LENGTH FOR UNSIGNALIZED
INTERSECTIONS SHALL HAVE SUFFICIENT LENGTH TO
ACCOMODATE THE EXPECTED NUMBER OF TURNING
VEHICLES LIKELY TO ARRIVE IN AN AVERAGE 2-MIN
PERIOD WITHIN THE DESIGN HOUR AND AT A MINIMUM,
SPACE SHOULD BE PROVIDED FOR AT LEAST TWO
PASSENGER CARS (IF TRUCK TRAFFIC EXCEEDS 10%,
SPACE SHOULD BE PROVIDED FOR AT LEAST ONE
PASSENGER CAR AND ONE TRUCK).

TAPER (L) |

—
—
#
—— —————————

Il
1=

LANE SHIFT

HORIZONTAL LANE SHIFT, FT
W X S (S 245 MPH)
W X S2/60 (S < 45 MPH)

RIES

|

rrs
oy

200' MIN

DES|G?M§:§ED' S TAPER RATE

20 10:1
25 10:1
30 15:1
35 20:1
40 30:1
45 45:1
50 50:1
55 55:1 —
60 60:1 - 1

100’

[ ——

sk

TAPER RATE
TAPER RATE

S FOR S 245 MPH
S2/60 FOR S < 45 MPH

THE DECISION ON WHETHER TO USE EITHER A
CHANNELIZED LEFT TURN LANE OR A PASSING BLISTER
SHOULD BE BASED ON ACCIDENT HISTORY,
RIGHT-OF—WAY AVAILABILITY, THROUGH— AND
TURNING—TRAFFIC VOLUMES, DESIGN SPEED, AND
AVAILABLE SIGHT DISTANCE. A CHANNELIZED
LEFT-TURN LANE SHOULD BE PROVIDED IF THE LEFT
TURNING VOLUME IS HIGH ENOUGH THAT A LEFT TURN
LANE IS WARRANTED.

us\88-005 standards update 2023\cad 88-005\DWG\Sheets\99705-88-001-STREETS AND TRANSPORTATION DETAILS.dwg, Layout: TR-31, By: travisl|

REFER TO THE INDIANA DEPARTMENT OF
TRANSPORTATION DRIVEWAY PERMIT MANUAL AND
CHAPTER 46 OF THE INDIANA DESIGN MANUAL FOR
RIGHT AND LEFT TURN LANE WARRANTS FOR
INTERSECTIONS. -

LANE SHIFT
TAPER (L)

cts\099705 brownsburg miscellaneot

A LEFT TURN LANE MAY BE REQUIRED AT THE
DISCRETION OF THE TOWN.

CHANNELIZED LEFT TURN LANE

NO SCALE
TOWN OF BROWNSBURG
DETAIL NO. TR-31
REFER TO SPEC SECTION 02500, 02502, 02504 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org
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ROADWAY IMPROVEMENT REQUIREMENTS:

THE MAIN ROAD SHALL RECEIVE 1-1/2" MILL AND
RESURFACE FOR THE ENTIRE LENGTH OF THE ENTRANCE
IMPROVEMENTS. SAW CUT EXISTING ASPHALT PAVEMENT AT
THE LIMITS OF CONSTRUCTION OF THE IMPROVEMENTS. ALL
EXISTING UNDERDRAINS SHALL BE REMOVED THROUGH THE
LENGTH OF IMPROVEMENTS. PREPARE SUBGRADE AND NEW
UNDERDRAINS FOR NEW TURN LANE, ACCELERATION &
DECELERATION LANES ACCORDING TO THE REQUIREMENTS OF
THE TOWN OF BROWNSBURG STANDARD DETAILS. ASPHALT
PAVING OF THE NEW TURN LANE, ACCELERATION &
DECELERATION LANES SHALL MEET THE MINIMUM
REQUIREMENTS OF THE TOWN OF BROWNSBURG FOR
ROADWAY PAVING. ASPHALT SURFACE OF THE MAIN ROAD
LANES SHALL MEET THE MINIMUM REQUIREMENTS OF THE
TOWN OF BROWNSBURG FOR HMA SURFACE. MILL EXISTING
ROAD 1.5" DEEP A MINIMUM OF 10’ BEYOND THE ROADWAY
REPLACEMENT LIMITS AT EACH END. CONTINUE 1.5" HMA
SURFACE PAVING OVER THE MILLED AREA TO PROVIDE A
SMOOTH TRANSITION BETWEEN NEW AND EXISTING ASPHALT
PAVEMENT. CURBING SHALL BE EXTENDED THE ENTIRE
LENGTH OF THE ACCELERATION AND DECELERATION LANES
AND TAPERS.

REMOVE EXISTING UNDERDRAIN
WITHIN LIMITS OF
RECONSTRUCTION

NEW LANE, ACCERATION, &
DECELERATION LANES AND
TAPERS

MAIN

1-1/2" MILL AND
RESURFACE

NEW UNDERDRAIN TO CONNECT
TO EXISTING UNDERDRAIN AT
LIMITS OF CONSTRUCTION

TRANSITION MILL
& RESURFACE

ROADWAY IMPROVEMENTS AT NEW __%

EXISTING
LANES

R/W_VARIES

CURB

|’
|
|

LIMITS OF ENTRANCE IMPROVEMENTS

ROAD

10’ MIN

DEVELOPMENT ENTRANCES WITH

CHANNELIZED LEFT TURN LANES

NO SCALE

REFER TO SPEC SECTION 02500, 02502, 02504

TOWN OF BROWNSBURG
DETAIL NO. TR-32
REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org
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SAWED OR PRE SAWCUT EXISTING

NGV?%RE\I,DO&?NSTEA%E ASPHALT PAVEMENT
FLUSH WITH SURFACE _\
T | NEW CONCRETE EXISTNG  °
1 PAVEMENT 143" ASPHALT ~ °
, PAVEMENT >

:
G ==

NEW CONCRETE TO EXISTING ASPHALT
NO SCALE

NOTE:

THIS DETAIL SHALL BE USED FOR THE INTERFACE BETWEEN NEW CONCRETE
PAVEMENT AND EXISTING ASPHALT PAVEMENT.

EXISTING ASPHALT PAVEMENT SHALL BE SAW CUT, FULL DEPTH, AT A UNIFORM
LOCATION INSIDE OF THE EXISTING EDGE OF PAVEMENT, WHERE THE PAVEMENT IS
IN GOOD CONDITION AND WILL PROVIDE AN INTERFACE WITH THE FULL PAVEMENT
SECTION LINE AND GRADE, FREE FROM LOOSE, DAMAGED, DETERIORATED OR
OTHERWMSE COMPROMISED MATERIAL; A MINIMUM OF SIX (6) INCHES FROM THE
EXISTING EDGE OF PAVEMENT FOR THE FULL WIDTH OF THE EXISTING PAVEMENT;
LOCATION OF SAW-CUT TO BE DETERMINED BY THE TOWN OF BROWNSBURG. THE
ENTIRE AREA OF THE PROPOSED INTERFACE SHALL BE EXCAVATED TO THE
PROPOSED SUBGRADE ELEVATION. THE SUBGRADE SHALL BE STABILIZED IN
ACCORDANCE WITH TOWN OF BROWNSBURG STANDARDS AND SPECIFICATIONS. THE
NEW CONCRETE PAVEMENT SECTION SHALL BE INSTALLED IN ACCORDANCE WITH
TOWN STANDARDS AND SPECIFICATIONS WITH A THICKENED EDGE ALONG THE
ENTIRE INTERFACE WITH THE EXISTING ASPHALT PAVEMENT AS INDICATED ABOVE.

TOWN OF BROWNSBURG
DETAIL NO. TR-33

REFER TO SPEC SECTION 02500, 02502, 02504 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




SAWED OR PRE MOLDED
JOINT FILL WITH JOINT
SEALER FLUSH WITH

T/8 DIA. SMOOTH DOWEL

TURFACE /‘ BAR, 15" LONG @ 12" O.C.
SAWCUT T T/
EXISTING 0T 7
PAVEMENT FULL a -
DEPTH PROPOSED EXISTING +
CONCRETE _

NEW CONCRETE TO EXISTING CONCRETE
NO SCALE

NOTE:

THIS DETAIL SHALL BE USED FOR THE INTERFACE BETWEEN NEW CONCRETE
PAVEMENT AND EXISTING CONCRETE PAVEMENT.

EXISTING CONCRETE PAVEMENT SHALL BE SAW CUT, FULL DEPTH, AT A UNIFORM
LOCATION INSIDE OF THE EXISTING EDGE OF PAVEMENT, WHERE THE PAVEMENT IS
IN GOOD CONDITION AND WILL PROVIDE AN INTERFACE WITH THE FULL PAVEMENT
SECTION LINE AND GRADE, FREE FROM LOOSE, DAMAGED, DETERIORATED OR
OTHERWISE COMPROMISED MATERIAL; A MINIMUM OF SIX (6) INCHES FROM THE
EXISTING EDGE OF PAVEMENT FOR THE FULL WIDTH OF THE EXISTING PAVEMENT;
LOCATION OF SAW-CUT TO BE DETERMINED BY THE TOWN OF BROWNSBURG. THE
ENTIRE AREA OF THE PROPOSED INTERFACE SHALL BE EXCAVATED TO THE
PROPOSED SUBGRADE ELEVATION. THE SUBGRADE SHALL BE STABILIZED IN
ACCORDANCE WITH TOWN OF BROWNSBURG STANDARDS AND SPECIFICATIONS. THE
NEW CONCRETE PAVEMENT SECTION SHALL BE INSTALLED IN ACCORDANCE WITH
TOWN STANDARDS AND SPECIFICATIONS WITH DOWELS ALONG THE ENTIRE INTERFACE
WITH THE EXISTING CONCRETE PAVEMENT AS INDICATED ABOVE.

us\88-005 standards update 2023\cad 88-005\DWG\Sheets\99705-88-001-STREETS AND TRANSPORTATION DETAILS.dwg, Layout: TR-34, By: travis|
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TOWN OF BROWNSBURG
DETAIL NO. TR-34
REFER TO SPEC SECTION 02500, 02502, 02504 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org

Plotted: 2/16/24 @ 4:11pm, DWG: J:\brownsburg\Proje:




us\88-005 standards update 2023\cad 88-005\DWG\Sheets\99705-88-001-STREETS AND TRANSPORTATION DETAILS.dwg, Layout: TR-35, By: travisl|

cts\099705 brownsburg miscellaneot

Plotted: 2/16/24 @ 4:11pm, DWG: J:\brownsburg\Proje:

SAW CUT
PAVEMENT EACH MATCH EXISTING
SIDE — CONCRETE
THICKNESS OR 6" MIN

]

EXISTING B 7 EXISTING -
> CONCRETE <NEW CONCRETE <
= / == CONCRETE | = o

A

P A

< 4
T T o= SO
- Rowas sl LR

"B" MIN CUTBACK

TRENCH WIDTH

CUTBACK TABLE

B[ TRENCH WIDTH
6" | 3—0" OR LESS

9” | 3-1" 70 5-0"
12”1 5'—1" OR GREATER

#5 DOWELS (11" LONG) SHALL BE PLACED ALONG ALL SIDES
OF THE REMOVED AREA. THE SPACING SHALL BE 3 FEET
CENTER TO CENTER ON TRANSVERSE SIDE AND 5 FEET
CENTER TO CENTER ON THE LONGITUDINAL SIDE WITH A
MINIMUM OF 2 DOWELS ON A SIDE.

CONCRETE PAVEMENT TRENCH

REPAIR DETAIL
NO SCALE

NOTE:

TRENCH SHALL BE SAW-CUT FULL DEPTH THROUGH PAVEMENT SECTION FOR THE
ENTIRE LENGTH OF THE TRENCH, ON ALL SIDES WITHIN THE PAVEMENT. IF EDGES
OF THE EXISTING PAVEMENT ARE CHIPPED OR DAMAGED AS A RESULT OF THE
TRENCH PROJECT, THE DAMAGED PAVEMENT SHALL BE SAW-CUT AND REMOVED
BEYOND THE DAMAGED EDGE FOR THE ENTIRE LENGTH OF THE TRENCH, TO THE

SATISFACTION OF THE TOWN OR THE TOWN'S ENGINEER.

FLOWABLE BACKFILL, PER THE TOWN’S SPECIFICATION, SHALL BE USED TO
BACKFILL THE TRENCH TO THE BOTTOM OF THE PAVEMENT SECTION. THE
PAVEMENT BE INSTALLED TO TOWN STANDARDS AND SPECIFICATIONS.

TOWN OF BROWNSBURG
DETAIL NO. TR-35
REFER TO SPEC SECTION 02500, 02502, 02504 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org



R

N

CURB RADIUS DETAIL

STREET CURB RADII
TYPE RADIUS (FT)
LOCAL /CUL—DE—SAC 20
COLLECTOR 25
NON—RESIDENTIAL 40

3 TOWN OF BROWNSBURG
S DETAIL NO. TR—36
f|ReFer TO SPEC SECTION 02501 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




CONSTRUCTION DETAILS

RS - ROADWAY SECTIONS

TABLE OF CONTENTS
Typical Cross Sections — Primary Arterials ALand A2 . RS-01
Typical Cross Sections — Primary ArterialstandB2 . RS-02
Typical Cross Sections — Primary Arterials C1 andC2 .~ RS-03
Typical Cross Sections — Secondary Arterialsi1and2 RS-04
Typical Cross Sections - Collectors1and2 .~ RS-05
Typical Cross Sections — Neighborhood Collectors1and2 .~ RS-06
Typical Cross Sections — Local 1 (No Parking), Local 2 (Parking Both Sides) and

Local 3 (Parking One side) ...~~~ RS-07
Typical Trail Cross Secton .~ RS-08
Typical Cross Section — Local Street with Roadside Ditch .~~~ RS-09
Typical Cross Sections — Local Alternatives .~ RS-10
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us\88-005 standards update 2023\cad 88-005\DWG\Sheets\99705-88-001-STREETS AND TRANSPORTATION DETAILS.dwg, Layout: RS-08, By: travis!

cts\099705 brownsburg miscellaneot

Plotted: 2/16/24 @ 4:16pm, DWG: J:\brownsburg\Proje:

2'-0" @ 6:1

12'—0" MINIMUM

| B 1% TO 2%

4" TOPSOIL
21
6" TRANSITION
- GRADE TO MATCH
PAVED TRAIL @
3:1 (MAX)

\-COMPACTED SUBGRADE
1.5” HMA SURFACE, TYPE A (165 LB/SYD)

2.0" HMA INTERMEDIATE, TYPE A (220 LB/SYD)

6" COMPACTED AGGREGATE, NO. 53

TYPICAL TRAIL CROSS SECTION

NO SCALE

REFER TO SPEC SECTION 02501, 02502, 02504

TOWN OF BROWNSBURG
DETAIL NO. RS—-08
REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




1" ROW

|
L
%

5’ SIDEWALK
1% TO 2%

&
N
NEW UNDERDRAIN

NO SCALE

| VARIES
o
LY
LOCAL STREET WITH ROADSIDE DITCH

10°_MINIMUM
CLEAR — ZONE FOR 35 MPH OR LOWER
N

»®

N
2
1:1 SLOPE

7' MINIMUM
0

6" COMPACTED

AGGREGATE, NO. 53

TOWN OF BROWNSBURG
DETAIL NO. RS—-09
REVISION DATE: FEBRUARY 2024

EDGE OF

PAVEMENT ‘\ 2
I

REFER TO SPEC SECTION
02501, 02502, 02504

Town standards can be found at www.brownsburg.org
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TOWN OF BROWNSBURG

DETAIL NO. RS-10

REVISION DATE:
FEBRUARY 2024

REFER TO SPEC SECTION 02501, 02502, 02504

Town standards can be found at www.brownsburg.org
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DW - DRINKING WATER SYSTEMS
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SQUARE CONCRETE COLLAR
(FORMED & CAST IN PLACE)

TRENCH WALL
[~ (UNDISTURBED EARTH)
XN
ol HDPE M.J. ADAPTER /\\/\\/\ /\\/
MAN (HARVEY STYLE) \
) 3 M.J. D. SLEEVE i X \
T\ | [ i G Il
W MIN. SEE BELOW
| |\
= ! N
PUSH-ON JOINT - -
RESTRAINT “‘*ﬁﬁmm < < L \//
e -
12° MIN,
PIPE SIZE vl W MIN.
6" 5 SQ. FT. 3-0"
g 9 SQ. FT. 3-6"
12" 18 SQ. FT. -3

TRANSITION COUPLING

NO SCALE

REFER TO SPEC SECTION 02660

TOWN OF BROWNSBURG

DETAIL NO. DW-01
REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org



C.. DROP COVER

REFER TO SPEC SECTION 02660

MARKED "WATER" '\ F'-US"' WTH
FINISHED
GRADE _\
NN / AN
NN N K/\\\/\\\/ &
EXTENSION TYPE
—— VALVE BOX,
SCREW TYPE
] TRACER WIRE VALVE BOX BASE
54" MIN. T0 BE SUTABLE
. o ﬂ;’“ﬁ&g NEW VALVE
STONE S
TR ANGH \ Cé HAND COMPACTED
OONSERCA'I':gIl N @éé//{_ SOIL
e
\/ A /\\/ N
M-:qum—/ \\/// — \& \/
. N_ GATE VALVE
(MUELLER RESILENT WEDGE A2361)
CONCRETE SUPPORT /
BLOCKING
(16°x 16°x6")
GATE VALVE
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. DW-02
REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




POWDER COATED
METAL FENCE POST

CONTACT INFORMATION
DECAL

PLASTIC HOUSING \
%* PVC EXTENDING 18°

ABOVE GRADE, ATTACHED
TO METAL FENCE POST  ~~_

METER BOX COVER WITH EXIST.
1%4%2" PENTAGON BOLT ‘\ GRADE
[ ' o NS
R yi K D
18" MIN. RANNNG N = /<\\<\\/<
' MIN. 6" PEA
GRAVEL BELOW
SPRING LOADED SR
CHECK VALVE @ED\
AR RELEASE VALVE \ Y’ TEE WTH
(SIZE TO SUIT MAIN :_ Jg %LE &
AND FLOW RATE) % ELBOW
1" BALL VALVE O | 18" METR TLE
(AS REQUIRED)
— \_{ 7 >
N =
1" SERVICE LINE &ogwl;ls%
CORP. STOP
6" MIN. PEA GRAVEL
NEW MAIN

AIR RELEASE VALVE

REFER TO SPEC SECTION 02660

NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. DW-03
REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




VARIES VARIES

MUELLER HYDRANT
A423 WITH STORZ

C.. DROP COVER

=T MARKED “WATER"
FINISH
GRADE e FLUSH
/‘ WTH GRADE

ALK LLSATRLLLL
S | ] RS
A A NS
VALVE BOX BASE /\\//\/\/X\ TRACER WIRE
' NEW VALVE & \> e go )
- 2
s O] A e et
l / N ‘ \\/ é COMPACTED SOIL /,
A F | . % ]
\//\ 7 qg\ Q | /// )
CONCRETE THRUST . Ao1—"—— T : N N
s 7 T O TR e -
Zx@;@Q%O N
#8 WASHED GRAVEL g?%’?ﬁ% CONCRETE SUPPORT _
Reears ] e

NOTES:
1. SET HYDRANT & VALVE AND BOX ON CONCRETE SUPPORT BLOCKING.
2. PLACE 2'x3' DEEP DRAINAGE PIT, EXTEND A MINIMUM OF 3, AND MAXIMUM OF 6°, ABOVE WEEP HOLES ON HYDRANT BOOT.

3. RESTRAINED FITTINGS SHALL BE USED IN ADDITION TO CONCRETE THRUST BLOCKING. RESTRAINTS MUST BE USED FROM THE
DISTRIBUTION MAIN TO THE HYDRANT. PLACE CONCRETE BLOCKS BEHIND HYDRANT TO UNDISTURBED EARTH.

4. VALVE BOX SHALL BE CENTERED AND PLUMB OVER VALVE OPERATING NUT.
5. PROVIDE HYDRANT COLOR AS FOLLOWS DEPENDING ON HYDRANT OWNER.

PRIVATE : SAFETY RED
PUBLIC : SAFETY YELLOW

HYDRANT ASSEMBLY
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. DW-04
REFER TO SPEC SECTION 02660 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




SPUCE KIT

SPLICE KIT

TRACER WIRE BOLTED

CONNECTION
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. DW-05
REFER TO SPEC SECTION 02660 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




/\

O NN

N

TEE 22%° 45 90" PLUG WYE CROSS
SIZE w (o] w |[o]|]w |[o]|w |[o]|w/ [0 ]| w /|0 ]|w]|oD
4 |26 | 1-0" [ 1-0" [ 09" | 16" | 1-3" | 2-0" | 1=3" [ 16" | 16" | 26" | 1"-0" | 2-0" | 13"
6" |3-3|1-6|2-0"| 10" | 26" | 16" | #-3" | 16" | 2-3" | 2-3" | ¥-3" | 16" | #-3" | 16"
g |4-3|2-0"|2-0"| 19" |3-9" | 19" | 60" | 2-0" | 30" | 30" | #-3" | 20" | 60" | 20"
10" [5-3"|2-6" [ 30" | 19" | #-0" | 2-6" | 73" | 2-6" | 39" | 39" | 53" | 26" | 7-3" | 26
122 [e-0"|3-0" | 36" | 2-0" [ 49" | 3-6" | 79" | 3-0" | #-3" | #-3" | 0" | 30" | 790" | 30"
NOTES:

1. CONCRETE REACTION BLOCKING SHALL NOT COVER PIPE JOINTS, BOLTS, OR GLANDS.
2. CONCRETE REACTION BLOCKING SHOWN FOR ILLUSTRATION PURPOSES ONLY. INSTALL
NECESSARY AMOUNT AND CONFIGURATION OF BLOCKS REQUIRED TO ACHIEVE THE

MINIMUM WIDTH AND DEPTH AS SHOWN ON THE ABOVE TABLE.

WATER MAIN REACTION BLOCKING
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. DW-06
REFER TO SPEC SECTION 02660 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




TABLE 1: DI PIPE RESTRAINT FOR
BEDDING OUTSIDE PAVEMENT LOADING ZONE

FEET OF RESTRAINED PIPE © 150 PSI
WATER MAIN SIZE

FITTING TYPE 4 INCH |6 INCH| 8 INCH | 10 INCH |12 INCH
11 1/4° BEND 20 20 20 20 20
22 1/2" BEND 20 20 20 20 20
45' BEND 20 20 24 29° 34
90" BEND 3 a4 57 70 83
25 1/2" VERTICAL BEND 20 20 20 20 24
45' VERTICAL BEND 20 26' 3¢ 42 50
VALVE/PLUG 22 32 ar 51" 60’
TEE OUTLET 22 32 ar 51" 60

NOTE: TYPE 2 TRENCH, CLAY BACKFILL

TABLE 2: DI PIPE RESTRAINT FOR
BEDDING INSIDE PAVEMENT LOADING ZONE

FEET OF RESTRAINED PIPE © 150 PSI
WATER MAIN SIZE

FITTING TYPE 4 INCH |6 INCH| 8 INCH | 10 INCH |12 INCH
11 1/4° BEND 20' 20’ 20 20’ 20
22 1/2° BEND 20' 20 20 20’ 20'
45° BEND 20' 20 20 20’ 20'
90° BEND 20 20 20 20 2
22 1/2° VERTICAL BEND 20' 20 20 20’ 20'
45 VERTICAL BEND 20' 20 20 20’ 22
VALVE/PLUG 20 29’ 74 45 52
TEE OUTLET 20 29’ 37 45 52’

NOTE: TYPE 4 TRENCH, SAND/GRANULAR BACKFILL

WATER MAIN RESTRAINED PIPING
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. DW-07
REFER TO SPEC SECTION 02660 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




VARIES

NEW WATER _ o~
i TAPPING

—
T——
A\_Eanm
MAIN

TAPPING VALVE
& BOX

M.J. TEE

NOTES:
1. USE RESTRAINED MECHANICAL JOINT FITTINGS
IN ADDITION TO CONCRETE THRUST BLOCKING.

CROSS TAP CONFIGURATION
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. DW-08
REFER TO SPEC SECTION 02660 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




4 VALVES REQUIRED AT "CROSS”

3 VALVES REQUIRED AT "TEE®

VALVE PLACEMENT AT INTERSECTIONS
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. DW-09
REFER TO SPEC SECTION 02660 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




LOCATE ON PROPERTY
UNE WHERE TWO HOUSES SERVED
WTH DOUBLE METER

PROPERTY LINE

DRAINAGE & UTILITY EASEMENT
/_ LINE OR R/W

5-0° APPROX. LOCATION
|
E OF METER PIT
CLEAR ZONE ;/
2-0°
< % 4 o 4 ? <
&4 4 4
4 4 < ” ” < < ? 4% 4 < .
< B 44 N < < “ )
N 4 < 4 v
<7 4 J » < ” 4 1 ‘ N 4 < <
4 < 5-0 i 2 ’ < 4 7 ‘
pa' < 4, 2 pa) <
< 5 ) “ 4 e 4
< yal 4 < Z
B 4 , < 2 < , ) A<7
2 < < 4 4 M 7
<
< 4 < < a 4 4 B

\— CONCRETE SIDEWALK

o

a < 4 4 7
4 < < a 4 D

4-0 GRASS STRIP

NOTES:
1. REQUIRES PRE—-APPROVAL BY TOWN OF
BROWNSBURG.

METER PIT EASEMENT AND LOCATION
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. DW-10
REFER TO SPEC SECTION 02661 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org



SANITARY SEWER LATERAL
SDR 26 PVC PIPE REQUIRED

WATER
SERVICE

O LINE
NN PSS LAY TS
/\///\ < % /// ///\4 >
NN AANEN NN .
NSNS NS NN
>//\/ \/ // / // > 12 - //
SNV NSNS NIN %
NN ONZNBONHS <
/\//\ N \// /\/// 7
N AR R XX
K PARE N TS
] L
XA DI oy X e
N e
> 4
K [ N SSQ R

SAN
SDR 26 PVC PIPE REQUIRED

WATER SERVICE

BENCHING
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. DW-11
REFER TO SPEC SECTION 02661 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




CONCRETE
(ALL AROUND)

LABELED "F.D.C.”

5" STORZ ADAPTER
WITH CAP AND CABLE

30°
DOWNWARD
ANGLE

BETWEEN 30" — 40"
OFF OF GROUND

SUBBASE MATERIAL
4 CY DRAINAGE FILL

N NN
6" commcm?\ﬁ//k/

BRASS BALL o=
DRIP VALVE &
o T~
%%
CONCRETE PIER - 6%
OR BLOCK— |

- MINIMUM 6” DI
Q’_ WATER LINE
TS
C

NOTES:
1. ALL EXPOSED PIPING AND FITTINGS TO BE GALVANIZED WITH THE EXCEPTION OF
THE STORZ FITTING.

FIRE DEPARTMENT CONNECTION IS TO BE LOCATED WITHIN 100 FEET OF THE
NEAREST HYDRANT.

3. INSTALL A GATE VALVE AND POST INDICATOR MUELLER MODEL A-20806.

FIRE DEPARTMENT CONNECTION DETAIL

REFER TO SPEC SECTION 02660, 02661

NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. DW-12
REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




1. REFER TO THE TOWN OF BROWNSBURG CONSTRUCTION STANDARDS (SPECIFICATIONS AND DETAILS) FOR COMPLETE REQUIREMENTS.

2, REQUESTS FOR WATER SERVICE WILL BE DIRECTED THROUGH THE WATER UTILITY OFFICE IN THE BROWNSBURG MUNICIPAL CENTER
LOCATED AT 61 N. GREEN STREET OR CALL (317) 852-1129 OR (317) 852-1102. DO NOT GO TO THE WATER FIELD OFFICE TO
REQUEST SERVICE.

3. NO WATER TAPS OR METER SETS WILL BE MADE WITHOUT WRITTEN WORK ORDERS ISSUED FROM THE BROWNSBURG UTILITY OFFICE.
4. THE BROWNSBURG UTILITY OFFICE REQUIRES A MINIMUM OF A 24-HOUR ADVANCED NOTICE FOR ALL WATER TAPS AND METER SETS.

5. WHEN SETTING WATER METER PITS OR INSTALLING WATER MAIN TAPS ALL SPECIFICATIONS BELOW WILL BE FOLLOWED AND ENFORCED.
A. EXPOSE THE WATER MAIN (AT LEAST A 4'X4’ HOLE IS REQUIRED) AND PROVIDE A SAFE AND DRY WORKING AREA WITH EASY
ACCESS INTO AND OUT OF THE HOLE. BROWNSBURG WATER PERSONNEL MAY, AT THEIR DISCRETION, REFUSE TO WORK IN AN
UNSAFE HOLE OR TRENCH.

B. USE TYPE °K" SOFT COPPER OR ENDOPURE POLYETHYLENE PIPE FOR SERVICE LINE INSTALLATIONS. ATTACH A LOCATE WRE IN
THREE (3) FOOT INTERVALS TO ENDOPURE POLYETHELENE PIPE AND TERMINATE INSIDE THE METER PIT DURING INSTALLATION.

C. CONTRACTORS ARE RESPONSIBLE FOR INSTALLING ALL WATER SERVICE LINES TO THE METER PIT LOCATION AND SETTING THE
METER PIT AND LID LEVEL WITH THE EXISTING GRADE. IF METER PIT NEEDS TO BE RAISED OR LOWERED AT A LATER DATE, IT IS
THE INSTALLING CONTRACTOR'S RESPONSIBILITY TO RAISE OR LOWER THE METER PIT. NO BRICK OR BLOCK WILL BE APPROVED.
NO RISERS ARE ALLOWED. METER PIT MUST BE EXCAVATED IN ORDER TO RAISE OR LOWER THE PIT.

D. ALL WATER LINES WILL BE A MINIMUM OF 54" IN DEPTH FROM BACK OF STREET CURB.
E. ALL LINES THAT ARE OVER 100 FEET OR LONGER ARE REQUIRED TO BE UPSIZED ONE PIPE SIZE.

F. BROWNSBURG WATER DEPARTMENT PERSONNEL WILL INSPECT ALL LINES FROM THE HOUSE AND FROM THE WATER MAIN TO THE
WATER METER PIT LOCATION BEFORE THE METER IS SET AND TRENCH IS BACKFILLED.

G. ANY WATER METER TO BE INSTALLED INSIDE A BUILDING MUST BE APPROVED BY THE TOWN OF BROWNSBURG WATER DEPARTMENT.
THE CONTRACTOR IS RESPONSIBLE FOR INSTALLING THE APPROPRIATE WATER METER SETTERS INSIDE THE BUILDING BEFORE THE
METER IS SET.

H. AT LEAST 6° OF GRANULAR PEA FILL OR SAND IS REQUIRED UNDER THE METER PIT FOR PROPER LEVELING PURPOSES.

6. REFER TO THE TOWN'S APPROVED LIST OF EQUIPMENT AND MATERIAL MANUFACTURERS FOR APPROVED ITEMS AND DETAILS.
BROWNSBURG WATER PERSONNEL WILL NOT APPROVE FORD METER OR PIPE FITTINGS.

7. ANY ALTERATIONS MUST BE APPROVED BY BROWNSBURG WATER DEPARTMENT PERSONNEL.

NOTE: REFER TO DETAIL NOS. DW-15 THROUGH DW-18 FOR THE APPROVED METER SETTER AND PIT FOR 1 1/2" AND 2" METERS.

INSTALLATION SPECIFICATIONS FOR

WATER TAPS AND METER SETS
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. DW-13
REFER TO SPEC SECTION 02661 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org



COPPER METER YOKES WITH HORIZONTAL INLET& 8 A 3 5
OUTLET (FOR 1-1/2" & 2" FLANGED METERS) AND BY-PASS -

Shaded area indicates change Rev. 1-15

meter flange.

With Mueller® 300™ ) .
Ball Angle Meter V\/Blﬂ’h'\iuelllel;aiitoo
Valve with meter all Angle Meter

Valve with meter
flange x Mueller® . meter
300™ Ball Angle lange x angle dual

| check valve with
Meter Valve with meter flange. Check

valve in front of

[72]
w
X
o
=
14
]
o
o
(o}
(]
<
o

bypass valve.

With Mueller®300™ Ball Anglefl he
Meter Valve with meter flange x &

Mueller 300™ Ball Angle Meter ai

B-2423N B-2423-2N " B-2423-2-99000N
FIP end inlets FIP end inlets FIP end inlets Valve with meter flange.
and outlets and outlets and outlets shown with check

valve in optional location

1-1/2" and 2" Copper meter setters (with by-pass)

Catalog number B-2423N B-2423-2N/B-2423-2-01N* B2423-99000N/B-2423-2-99000N

) ® 2™
With lock MUELLER® 300™ Ball With lock MUELLER 300" Ball Angle

Meter Valve with meter flange x angle
dual check valve with meter flange. By-

With lock MUELLER® 300™ Ball Angle Meter
Valve with meter flange x lock wing ball valve
Description x lock wing ball angle meter valve N . with meter flange. Elevated by-pass with
with meter flange. By-pass with lock pass with lock wing Mueller® Ball Valve Mueller® Ball Valve with locking device (with
. and check valve (without by-pass check i
wing Mueller® Ball Valve ) check valve: B-1423-2-99000).
valve: B-1423-2-01).

Angle Meter Valve with meter flange

*For ASSE Approved canister dual check - add 6A for regular or 6D for drain

- A - [
L 4 ﬂ O
f
B B-2423-2-99000N
Shown E
/ J
c - D -
Dimensions
Meter Sizes 112" B-2423N, B-24232N, | 2" B-2423N, B-2423-2N, 1-1/2" B-2423-99000N 2" B-2423-99000N
and B-2423-2-01N and B-2423-2-01N and B-2423-2-99000N and B-2423-2-99000N
A* 13.25" 17.25" 13.25" 17.25"
B - riser height 12", 15", 18", 21", 24", and 27" 12", 15", 18", 21", 24", and 27" 18", 21", 24", and 27" 18", 21", 24", and 27"
C - nominal pipe size of inlet and outlet 1-172" 2" 1-1/2" 2"
D* 21.50" 26.63" 21.50" 26.63"
E - - 7.25" 7.25"

*Adjustable dimension. Copper tubing in the tie bar can be cut to accomodate shorter meters. Adjustment affects both A and D dimensions.
See section 6 for end connections that can be used with these yokes.

SPECIFY METER SIZE, RISER HEIGHT AND CATALOG NUMBER.

MUELLER Copper Meter Yokes are manufactured and tested in accordance with ANSI/AWWA C800. Components in contact with potable
water will also comply with latest requirements of the Federal Safe Drinking Water Act.

NOTE: SEE DETALL NO. DW-14 FOR WATER TAP AND METER SET INSTALLATION SPECIFICATIONS
1—=1/2" AND 2" METER SETS
(HORIZONTAL INLET AND OUTLET)

NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. DW-14
REFER TO SPEC SECTION 02661 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




METER SETTERS WITH VERTICAL INLET &
OUTLET (FOR 1-1/2" & 2" FLANGED METERS) AND BYPASS

With lock wing
MUELLER 300™
Ball Angle Meter
Valve with meter

flange x lock wing
MUELLER 300™

Ball Angle Meter with
meter flange valve
with meter flange.

With lock wing

B-2427N

FIP end inlets FIP end inlets
and outlets and outlets
1-1/2" and 2" Copper meter setters (with by-pass)*
B-2427-2*

8A.39

Shaded area indicates change Rev. 4-14

MUELLER 300™
Ball Angle Meter
Valve with meter
flange x angle dual
check valve with
meter flange.

8A - COPPER YOKES

B-2427-2N

Catalog number B-2427N

With lock wing Mueller 300 Ball Angle Meter Valve x
Description lock wing Mueller Ball Angle Meter Valve with meter

With lock wing Mueller 300 Ball Angle Meter Valve x
angle dual check valve with meter flange. By-pass

flange. By-pass with lock wing Mueller 300 Ball Valve.

with lock wing Mueller 300 Ball Valve.

*For ASSE Approved canister dual check - add 6A for regular or 6D for drain

B-2427-2N
Shown

Dimensions

Meter Sizes 1-1/2" 2"

A 13.25" 17.25"

B - riser height 12",15", 18", 21", 24", and 27" 12",15", 18", 21", 24", and 27"
C - nominal pipe size of inlet and outlet 1-1/2" 2"

D 17.625" 21.625"

Contact MUELLER Customer Service Center for ordering requirements and availability.

See section 6 for end connections that can be used with these yokes.

SPECIFY METER SIZE, RISER HEIGHT AND CATALOG NUMBER.

MUELLER Copper Meter Yokes are manufactured and tested in accordance with ANSI/AWWA C800. Components in contact with potable

water will also comply with latest requirements of the Federal Safe Drinking Water Act.

NOTE: SEE DETAIL NO. DW-14 FOR WATER TAP AND METER SET INSTALLATION SPECIFICATIONS

1-1/2" AND 2" METER SETS

(VERTICAL INLET AND OUTLET)

NO SCALE

REFER TO SPEC SECTION 02661

TOWN OF BROWNSBURG
DETAIL NO. DW-15
REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org



4 MUELLER / HUNT )
18-Inch Diameter EZ-Setter Meter Pit
for 3/4-Inch Meter

3/4" Reduced Port Angle Ball ZSORS 1 854RVBNOOO 1 94

3/4" Vertical Canister Check
Valve

PVC Stabilizing Brackets

NOTE:
P lan View Meter not Included.

18" Dia. Cast Iron Lid
(Optional)

18" Dia. PVC Shell
ASTM D-2241 & D-1784
Min. Wall Thick. = 0.366"

>
>
»
>

L
. : . g
18" Dia. Insulating Pad, Optional = .
é’ Full 3/4" Meter
5 3/4" Vertical Canister Check
T 3 ¢ Valve
= | 3/4" Reduced Port Angle u—w ﬂ /
2 | Ball Valve /
g v
% v
& /
=4 SSasanf
b 4 e
E . R l PVC Stabilizing Brackets
g 3/4" Hex Nut $ v
& Typ.
(Typ) :ém 3/4" Brass MIP Inlet & Outlet

Connections

v&%‘" Brass Risers
\ Elevation View )

NOTE: SEE DETAIL NO. DW-14 FOR WATER TAP AND METER SET INSTALLATION SPECIFICATIONS

18" METER SET FOR SINGLE METER INSTALLATION
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. DW-16
REFER TO SPEC SECTION 02661 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org



ITEM

DESCRIPTION

REQ'D

215B24265R 3/4" REDUCED PORT LOCKWING BALL VALVE

215H14460-A 3/4" ASSE CANISTER CHECK VALVE

SHELL SUB—ASSEMBLY

e

HEX NUT

NIPPLE

METER JUMPER

3/4" BRASS PIPE

3/4" ELBOW

CAPLUG

PVC STABILIZING BRACKET

o N[O N —

—_|—

SIDE_LOCKING LID {ORDERED SEPARATELY)

b Bl BN B e

1" x ¥

Branch Connection

TOP VIEW

[250RD2154RVBN000122)]

REV. |

DESCRIFTION [ REF. [owra[osm| w» [ DATE |

L

821" _U<W SHELL

CTRLINE

6

54"

1" Inlet

NOTE: METERS NOT

INCLUDED

Bl O Ol
SRSt S

S

Hn..:l!.umm WALL THCKNESS

un!vm_ AW

[ 1/4/13

cr|

E.0. NUMBER|

[P "21* RiciD
DOUBLE METER PIT

3/4" METER

NOTE: SEE DETAIL NO. DW-14 FOR WATER TAP AND METER SET INSTALLATION SPECIFICATIONS

LATION

—J

TA

(Vp)]

ETER IN

M

T FOR DUAL

n

NO SCALE

FEBRUARY 2024

.
.

TOWN OF BROWNSBURG

DETAIL NO. DW-17
REVISION DATE

REFER TO SPEC SECTION 02661

Town standards can be found at www.brownsburg.org



550VB2754FBB000223N |

54"

Il

=

ITEM DESCRIPTION PART No. REQ’D
1 2" BALL ANGLE METER VALVE LLB 550B2428601N 1
2 2" DUAL ANGLE CHECK VALVE LLB 550H14244N 1
3 PVC STABILIZING BRACKETS 546396 2
4 2" BRASS RISERS - 2
5 CAST IRON LID FRAME 700098-1 1
6 PVC SHELL 780007 1
7 2" BRASS 90" ELBOW LLB 790041E 2
8 2" MIP_CONNECTIONS - 2
9 OCT. LOCK NUT 790043 4
10 18" C.l. SIDE LOCK LID 683594 1
11 27" X_4” INSULATION PAD 790058 1
— 1
13 1—=1/2" Mark Il ORISEAL VALVE 500H1517201N 1

27" PVC SHELL 1.D.

REV. |

DESCRIPTION

[ _REF.

Jorerr[ k| we [ DATE |

NOTES:
1. METER NOT INCLUDED

2. FRAME & LID NOT INCLUDED

oreTR[ ANC [9-18-14

THIRD ANGLE PROJECTION

cHKR| |

& =

E.0. NUMBER]

MUEIEHEe

ECO: 1553774

DESCR.

2" METER VAULT
LOW LEAD BRASS

NOTE: SEE DETAIL NO. DW-14 FOR WATER TAP AND METER SET INSTALLATION SPECIFICATIONS

NO SCALE

TOWN OF BROWNSBURG
REVISION DATE: FEBRUARY 2024

DETAIL NO. DW-18

REFER TO SPEC SECTION 02661

Town standards can be found at www.brownsburg.org




EPURE-02
NOVEMBER, 2013

ENDOT NDUSTRIES

EndoPure PE-4710

BLUE (with CLEAR CORE) COILED PIPE & TUBING

BLUE WATER SERVICE TUBING (CTS - O.D. CONTROLLED) - ASTM D2737-12

Nominal Nominal Min. Weight Standard Part
Size 0.D. 1.D. Wall Per 100’ Coil Size Number
STANDARD OUTSIDE DIMENSION RATIO (SODR) = 9 (250 PSI)
3/4" 0.875 0.681 .097 10.3 500/100 PEP07541010009
1" 8125 0.875 125 7 300/100 PEP10041010009
1-1/4" 1.375 1.069 153 25.5 300/100 PEP12541010009
1-1/2" 1.625 1.263 181 35.3 300/100 PEP15041010009
oL 2125 1.653 .236 61.0 200/100 PEP20041010009
BLUE WATER SERVICE PIPE (IPS - I.D. CONTROLLED) - ASTM D2239-12
Nominal Nominal Min. Weight Standard Part
Size 0.D. 1.D. Wall Per 100’ Coil Size Number
STANDARD INSIDE DIMENSION RATIO (SIDR) = 7 (250 PSI)
3/4" 1.060 0.824 118 15.5 400/100 PEP07541010004
1" 1.349 1.049 150 24.9 300/200/100 PEP10041010004
1-1/4" 1.774 1.380 197 42.8 300/100 PEP12541010004
1-1/2" 2.070 1.610 .230 58.4 250/100 PEP15041010004
2" 2.657 2.067 .295 93.3 200/100 PEP20041010004
STANDARD INSIDE DIMENSION RATIO (SIDR) = 9 (200 PSI)
3/4" 1.008 0.824 .092 121 400/100 PEP07541010003
1" 1.283 1.049 17 19.5 300/100 PEP10041010003
1-1/4" 1.686 1.380 153 33.2 300/100 PEP12541010003
1-1/2" 1.968 1.610 179 42.9 250/100 PBJ15041010003
2" 2.527 2.067 .230 71.0 200/100 PBJ20041010003
BLUE WATER SERVICE PIPE (IPS - O.D. CONTROLLED) - ASTM D3035
Nominal Nominal Min. Weight Standard Part
Size 0.D. 1.D. Wall Per 100’ Coil Size Number
STANDARD OUTSIDE DIMENSION RATIO (DR) = 9 (250 PSI)
3/4" 1.050 0.816 117 15.2 400/100 PEP07541010016
1" 1.315 1.029 146 227 300/200/100 PEP10041010016
1-1/4" 1.660 1.294 184 36.5 300/100 PEP12541010016
1-1/2" 1.900 1.478 21 47.8 300/100 PEP15041010016
2" 2.375 1.847 .264 741 200/100 PEP20041010016
STANDARD OUTSIDE DIMENSION RATIO (DR) = 11 (200 PSI)
3/4" 1.050 0.860 .095 13.5 400/100 PEP07541010014
1" 1.315 1.075 120 19.9 300/200/100 PEP10041010014
1-1/4" 1.660 1.358 151 31.4 300/100 PEP12541010014
1-1/2" 1.900 1.554 173 411 250/100 PEP15041010014
2" 2.375 1.943 216 65.9 200/100 PEP20041010014

CONFORMS TO THE FOLLOWING APPLICABLE STANDARDS

NSF Listed Under Standard 14 & 61 for Potable Water
ASTM D3350 Cell Classification 445576A (A= Raw Material before processing)
ASTM D2737, D2239 & D3035 Meets PE 4710 Requirements
AWWA C901 Conforms as 250 PSI & 200 PSI
BOCA Conforms as 250 PSI & 200 PSI
WARRANTY

Certification of Purity and Lifetime Warranty. See Warranty for Details.

(NDDT ppre]  (NSE
CORPORATE HEADQUARTERS

60 Green Pond Road
PLANT LOCATIONS
Rockaway, NJ 07866 ENDOT INDUSTRIES, INC. Greeneville, TN

800-443-6368 + FAX 973-625-4087 www.endot.com ¢ e-mail: info@endot.com Pryor Creek, OK
11/13 1M

ENDOPURE SERVICE LINE SPECIFICATIONS
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. DW-19
REFER TO SPEC SECTION 02661 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




EPURE-03
FEBRUARY, 2012

ENDOT NDUSTRIES

PIPE AND TUBING

EndoPure

The Standard in Polyethylene Pipe and Tubing

EndoPure is a unique premium pipe and tubing; below are a few of the key points that distinguish
EndoPure from other HDPE products:

e EndoPure is color coded blue to meet the international standard for water pipe and tubing.
EndoPure will always provide a visual identification in the crowded underground.

e EndoPure has a clear core of virgin natural HDPE providing visible proof of quality and the
assurance that no regrind materials have been used to produce EndoPure.

e EndoPure is produced from PE 4710 High Performance HDPE resin with a track record of
quality and performance and a 25% higher pressure rating than PE 3608 resin.

e EndoPure when accidentally gouged or cut will show the clear core, a visual indication that
significant damage has occurred, something that is hard to spot on solid colored pipe.

e EndoPure is entirely compatible with current fitting and connectors made for HDPE water pipe
and tubing.

e EndoPure has continuous consecutive footage marks every two feet to assist in installation.

e EndoPure is UV stabilized for protection from sunlight deterioration. When installed as
underground water service tubing the life expectancy is up to 100 years.

e EndoPure printing is permanently embossed.
e EndoPure is NSF Certified to NSF-14 & 61 and meets AWWA C901-08 standards.

e EndoPure is backed by the strongest warranty in the industry. Endot is so confident
that EndoPure is the best, most durable pipe and tubing available, we provide a warranty
with no time limit and a labor reimbursement 3 times that of other plastic pipe and tubing.

GNDDT L

CORPORATE HEADQUARTERS

60 Green Pond Road
PLANT LOCATIONS
Rockaway, NJ 07866 ENDOT INDUSTRIES, INC. Greeneville, TN
800-443-6368 « FAX 973-625-4087 www.endot.com ¢ e-mail: info@endot.com Pryor Creek, OK 212 15M
121.

ENDOPURE SERVICE LINE SPECIFICATIONS
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. DW-20

REFER TO SPEC SECTION 02661 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org



| 15’ |
15’

NOTE:

CURB SHALL BE PAINTED WITH INDOT APPROVED
YELLOW TRAFFIC PAINT. PAINT IS TO BE IMMEDIATELY
REFLECTORIZED BY APPLYING GLASS BEADS TO THE
FRESH PAINT, UNIFORMLY AT THE INDOT SPECIFIED
RATE. ALL CURB RADII SHALL BE PAINTED. PAINTING
SHALL EXTEND TO A POINT FIFTEEN FEET (MINIMUM)
FROM THE RADIUS TANGENT. GREATER THAN FIFTEEN
FEET FROM THE RADIUS TANGENT MAY BE REQUIRED
BY INTERSECTION SIGHT DISTANCE CALCULATIONS. IF A
FIRE HYDRANT IS LOCATED WITHIN FIFTEEN FEET OF
THE CURB TO BE PAINTED, PAINTING SHALL CONTINUE
TO A POINT FIFTEEN FEET BEYOND THE FIRE HYDRANT.

CURB PAINTING REQUIREMENTS
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. DW-21
REFER TO SPEC SECTION 02660, 02661 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




STANDARD FIRE HYDRANT
BTW. CURB & SIDEWALK.

BACK TO BACK OF CURB WITHIN 2' OF CURB IS PREFERRED.

6" GATE VALVE
BC TO R/W LINE 2 ASPHALT PAVEMENT s F W/ CJ. VALVE BOX
10 DAUE.
| SIDEWALK 1 i% ‘
2 2 Ly
_ ] 8 g
e s s B JE
: g g PUARSS e
; SN
= : N
=
s
| | =
b; = z
— F3 o [}
| = STORM SEWER IS o 2l
i —
‘ o ﬂ ‘\_ <| SR m% ‘
I ner — 2 A 2— MNET || |F g\ u
- || \[/ ||§ —F= Bﬁ;_ﬁ; WATER
3 , | g (T
_ AL ] | i
— — H
‘seeuorn /E -’_U U - L] %
= |
el
I o
|
, 5 MIN |
s - = g . ASPHALT PAVEMENT | g Z0NE 5y
% 2 s & : ;
]
3 ! g & g
|

— T [T~ e N e |||
; R4 6" UNDERDRAIN \u 6" UNDERDRAIN \LI

3
‘ GAS —\ R
WATER _/ \

SERVICE LINE WATER

6" SANITARY MAIN
SR AT o moe
SANITARY ELECTRIC & CABLE

SEWER
NOTES:

1. MANHOLES ARE TO BE LOCATED IN STREET, 5' FROM EDGE OF PAVEMENT OR LESS.
2. LOCATE ALL PRIVATE UTILITIES OUTSIDE PUBUC RIGHT-OF—WAY.

3. TERMINATE PRIVATE SERVICE LATERALS BETWEEN THE DRAINAGE & UTILITY EASEMENT
AND BUILDING SETBACK LINE.

4. IN ORDER TO REDUCE THE NUMBER OF ROAD CUTS, THE TOWN PREFERS PRIVATE
SERVICE LATERALS FOR ADJACENT LOTS TO BE PLACED IN THE SAME TRENCH,
BEGINNING AT THE WYE CONNECTION TO THE SEWER MAIN AND TERMINATING AT THE
ADJOINING PROPERTY LINE AS IN NOTE 3.

5. D. & U. E. = DRAINAGE & UTILTY EASEMENT.

GENERAL WATER UTILITY LOCATION PLAN & SECTION
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. DW-22
REFER TO SPEC SECTION 02660, 02661 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org



BACKFILL MATERIAL PER
SECTION 02220

54" MIN

;
12" MIN

SCH 40 PVC CASING

BED IN CLASS II

MATERIAL (SAND)
3/4" WATER SERVICE LINE

NOTES:
1. ALL SERVICE LINES GREATER THAN 100 FEET
IN LENGTH SHALL BE 1-INCH IN DIAMETER.

WATER SERVICE LINE BEDDING UNDER ROADWAYS
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. DW-23
REFER TO SPEC SECTION 02220, 02661 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org







TABLE OF CONTENTS

Drainage Swale with Underdrain
Drainage Lateral in Rear of Lot
French Drain

Hybrid Ditch Trench
Modified Hybrid Ditch Trench
Hybrid Ditch Trench at Inlet
Hybrid Ditch Profile
Metal Pipe End Section
Precast Concrete End Section
Trash Guard

Type 1 Storm Manhole
Inlet Type A
Yard Inlet

FEBRUARY 2024

CONSTRUCTION DETAILS

SW - STORMWATER AND DRAINAGE SYSTEMS

________________________________________________________________________________________________ SW-01
SW-02

SW-03

SW-04

SW-05

SW-06

SW-07

SW-08

SW-09

SW-10

________________________________________________________________________________________________ SW-11
SW-12

SW-13

SW-14

SW-15

Brownsburg






4" TOPSOIL,

SEED AND EROSION
4!4* &y \ g@i
L VARIES Ky
‘&3 W
4" TOPSOIL
NO. 8 WASHED
GEOTEXTILE |~ STONE
AROUND THE PIPE
2%
v
(e 6" PERFORATED
|~ UNDERDRAIN PIPE
O NO. 8 WASHED
S\ j STONE OR WASHED

PEA GRAVEL

MIN. MIN.

12° MIN.

NOTES:
1. PIPE MATERIAL SHALL BE PERFORATED CORRUGATED
POLYETHYLENE, AS SPECIFIED.

2. UNDERDRAIN CLEANOUT/RISERS REQUIRED EVERY 500 FEET.

DRAINAGE SWALE WITH UNDERDRAIN
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. SW-01
REFER TO SPEC SECTION 02710 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




24" MINIMUM
) 4"X4"X6"
4" PLUG HDPE WYE
METAL T-FENCE
POST FOR FUTURE
LOCATING
$ Hope soup ' CONNECTION
TORM . DETAL TO
6" HDPE PERFORATED Al
LATERAL CORRUGATED SINGLE-WALL SUG-ORAN
UNDERDRAIN PIPE
4" PLUG DRAINAGE
EASEMENT
| 6" HDPE PERFORATED
: CORRUGATED
SINGLE-WALL
‘ UNDERDRAIN PIPE
4 HDPE SOLID WALL
DRAINAGE LATERAL
! 6°X6"
_ " HDPE TEE
PROPERTYLNE | Ve
PROPERTY LINE |
4" HDPE SOLID WALL |
DRAINAGE LATERAL
SEE NOTE NO. 2 |
| HOPE WYE
4 PLUG 2

NOTES:

1. ROUTE ALL DRAINAGE LATERALS TO REAR YARD SWALES WHEN POSSIBLE.

2. SUMP PUMP DISCHARGE CONNECTION TO STORM SEWER SYSTEM, MUST BE APPROVED BY
THE TOWN AND CONNECTED TO LATERAL WITH AN APPROPRIATE FITTING. CONNECTION
TO SANITARY SEWER SYSTEM IS NOT ALLOWED.

3. SUMP PUMP DISCHARGE PIPE MUST INCLUDE TRACER WIRE. SEE DETAIL WW-15.

4. LATERAL LOCATIONS SHALL BE NOTED ON AS—BUILTS.

DRAINAGE LATERAL IN REAR OF LOT
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. SW-02
REFER TO SPEC SECTION 02710 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




CROWN FILL
OVER FRENCH
DRAIN

//\\//\\/ % < fBrS'quNE
N
KL
X
X 30" OF 5
> WASHED STONE
s
(ASTM D2729)
‘OB |
2-0"

NOTES:
1. REQUIRES PRE-APPROVAL BY TOWN OF BROWNSBURG.

FRE

Z

C
NO

DRAIN
CALE

wn | T

TOWN OF BROWNSBURG
DETAIL NO. SW-03
REVISION DATE: FEBRUARY 2024




EX. PAVEMENT

12" SHOULDER
& EROSION CONTROL AT MIN. 1.00%

BLANKET OR SOD

NON-WOVEN FILTER
CLOTH AROUND STONE

8" MIN. Sala MIN. 12" PERF. HDPE

MIN. 6° WASHED #8 CR.
STONE BEDDING

NOTES:
1. PIPE LOCATED DIRECTLY UNDER DITCH CENTERLINE.

HYBRID DITCH TRENCH
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. SW-04
REFER TO SPEC SECTION 02715 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




EX. PAVEMENT

AND EROSION

12" SHOULDER
VARES AT MIN. 1.00%

VAREES
4" MIN. ABOVE PIPE.
FILTER CLOTH 4" MIN. ABOVE PIPE.
AROUND STONE
N
8" MIN.
AN K MIN. 6" OVERLAP
: & FOR CLOTH ENVELOP
\/ S~ »
T T MIN. 12" PERF. HDPE
48 AGGREGATE R e R
STONE BACKFILL T~ ML 6° WASHED
~~— 8 AGGREGATE
12" STONE BEDDING
VARES MIN.

NOTES:
1. PIPE OFFSET FROM DITCH CENTERLINE FOR COVER.

MODIFIED HYBRID DITCH TRENCH
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. SW-05
REFER TO SPEC SECTION 02715 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




12" BELOW STREET PAVEMENT,
DRIVEWAY PAVEMENT, OR YARD,
WHICHEVER IS LOWER

& EROSION CONTROL

e
PN\ e,
(O~ O OTS

MINIMUM 1 INCH HIGH LETTERS.
2. SUMPS IN DRAIN BASINS ARE NOT ALLOWED.

BLANKET OR SOD
Moy 24" PVC DRAIN BASNN, EX. PAVEMENT
3:’51% MEGRMET&?%NGR%E s _—
wBZT
EX. GRADE \\//\\\// \//\\\/ /
SN
N AT N, 1.00%

#23 SAND BACKFILL

NON-WOVEN FILTER
CLOTH AROUND STONE

/ ) ~
\/\/ N N/ /\M MIN. 6° #8 AGGREGATE

STONE BEDDING

NOTES:

1. PVC DRAIN BASIN CASTINGS SHALL BE SUPPLIED BY STRUCTURE MANUFACTURER.
ALL CASTINGS SHALL BE CLEARLY AND PERMANENTLY MARKED, STENCILED, OR
EMBOSSED WITH A POLLUTION PREVENTION MESSAGE AND ICON. THE CASTING SHALL
HAVE THE MESSAGE "DUMP NO WASTE <FISH ICON> DRAINS TO WATERWAY" IN

HYBRID DITCH TRENCH AT INLET

NO SCALE

REFER TO SPEC SECTION 02715

TOWN OF BROWNSBURG
DETAIL NO. SW-06
REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org
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DETAIL NO. SW-07

REFER TO SPEC SECTION 02715
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REFER TO SPEC SECTION 02720




1/2" DIAMETER
8OLTS

1/2° DIAMETER
REBAR

10 GAGE
STRAPS

REINFORCED
EDGE
|
& [IINTUTT
[ —— STRAP
- ] CONNECTION
\. TOE PLATE
- |— EXTENSION
ELEVATION

EQJT%LSH RACK BARS TO BE BLACK STEEL.

2. PAINT WITH HIGH ZINC COATING AFTER FABRICATION.
3. PLANT FIT TRASH RACK CONFIGURATION.

4. BOLT THROUGH BOTTOM SECTION WITH NUT.

5. LAY OPEN ON BOTTOM FOR "HINGE® EFFECT.

6. LAST CROSS BAR THROUGH BOTTOM SECTION.

7

. DETAIL APPLIES TO PIPES 18" AND LARGER AND ARE
REQUIRED ON INLETS AND OUTLETS (BOTH ENDS OF
THE PIPE) FOR CULVERT PIPES.

TRASH GUARD
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. SW-10
REFER TO SPEC SECTION 02720 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




CUT OFF PIPE

SQUARE AT WALL ‘\ | FLOW

SHAPE TO FORM
CONCRETE BENCH EASY FLOW CHANNEL
WALL
| g pov
A
FLEXIBLE RUBBER BOOT FOR ALL :
PLASTIC PIPES & NON SHRINK
GROUT FOR ALL RCP PIPES g
(TYPICAL FOR ALL PIPE ‘n.ow
PENETRATIONS) FRAME & COVER,
AS SPECIFIED
FINISHED GRADE \ 24°¢
A 27" EXTERNAL CHIMNEY SEAL,
| g s ,/ AS SPECIFIED
12 21°
MAX. MAX.
I PRECAST CONCRETE ADJUSTING RINGS (4° MIN
: RING HEIGHT), SEE DETALL NO. SS—10; OR HDPE
== MANHOLE ADJUSTING RINGS BY LADTECH INC.
2_g* ECCENTRIC CONE SECTION
. OR FLAT TOP AS REQUIRED
-1——' BY SITE CONDITIONS
Ak O—RING GASKET BETWEEN
' ALL RISER AND CONE SECTIONS,
|. . PLUS 2 ROWS OF % EXTRUDABLE
. a GASKETS
1 12° MIN. PRECAST
M 16” MAX. |~ eaRreL secTions
| . p!
| | BUTYL RUBBER 6" ABOVE AND
12" 6" BELOW EACH OUTSIDE JOINT,
PRECAST CONC. .
$c-“w(s) AS REQ'D “'N |JI<7__| 4I/_ y‘ Ml". TH'CKNESS
£-0" 1D. 5" MIN.
| MIN. %° PER
| FOOT SLOPE
jl SEE DETAIL
| NO. SS-09

6" | s o o o
] & IR
| /_/%///\// A R B ST st

#8 CRUSHED
STONE T0
UNDISTURBED SOIL

UNDISTURBED SOIL

NOTES:

1. PROVIDE GRATE CASTING WITH A POLLUTION PREVENTION MESSAGE AND ICON WHICH
ARE PERMANENTLY ATTACHED OR CAST DIRECTLY INTO THE CASTING. THE CASTING
SHALL HAVE THE MESSAGE "DUMP NO WASTE <FISH ICON> DRAINS TO WATERWAY"
IN MINIMUM 1 INCH HIGH LETTERS.

2. INSTALL CASTING )" BELOW FINISHED PAVEMENT ELEVATION.

STANDARD STORM MANHOLE

NO SCALE TOWN OF BROWNSBURG
DETAIL NO. SW-11
REFER TO SPEC SECTION 02720 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org
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| |
6 o
PLAN VIEW
CASTING, AS
FINISHED GRADE T
R PAVENENT \ /‘ SPECIFIED
—
I === rll
.= | PRECAST REINFORCED
2 a CONCRETE INLET BOX
(m) . . STRUCTURE
/
| 4
DIRECTION OF FLOW | | DIRECTION OF FLOW
------- e I
INLET PIPE s _d q | ¢
~\ % W Wat »
F REQD. S 6" MN. |
g cruseD sTNe S~ /0 |
TO UNDISTURBED SOIL /
UNDISTURBED SOIL
ELEVATION VIEW

NOTES:

1. PROVIDE GRATE CASTING WITH A POLLUTION PREVENTION MESSAGE AND ICON WHICH
ARE PERMANENTLY ATTACHED OR CAST DIRECTLY INTO THE CASTING. THE CASTING
SHALL HAVE THE MESSAGE "DUMP NO WASTE <FISH ICON> DRAINS TO WATERWAY”
IN MINIMUM 1 INCH HIGH LETTERS.

2. INSTALL CASTING %" BELOW FINISHED PAVEMENT ELEVATION.

INLET TYPE A

NO SCALE TOWN OF BROWNSBURG
DETAIL NO. SW-13
REFER TO SPEC SECTION 02720 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org



3

CONCRETE COLLAR A CED
\ -‘. l
// 47 8 | \—
2 FINISHED
S\ SO e GRADE
4 RP_ ) g
(BELL & SPIGOT JOINT) N
4 I
AN e
6-
4,000 PS 4

CONCRETE BOTTOM ‘/ﬂormor \

—r—

(-]

L ]
=
z

#8 CRUSHED STONE o~
TO UNDISTURBED SOIL
UNDISTURBED SOIL SLOPE BOTTOM FOR

FLOW AND EASY CLEANING
(NO SUMP PERMITTED)

NOTES:
1. YARD INLET ONLY TO BE USED IN YARD OR SWALE LOCATIONS. YARD INLET IS NOT
PERMITTED IN TRAFFIC LOCATIONS.

2. PROVIDE GRATE CASTING WITH A POLLUTION PREVENTION MESSAGE AND ICON WHICH
ARE PERMANENTLY ATTACHED OR CAST DIRECTLY INTO THE CASTING. THE CASTING
SHALL HAVE THE MESSAGE “DUMP NO WASTE <FISH ICON> DRAINS TO WATERWAY"
IN MINIMUM 1 INCH HIGH LETTERS.

YARD INLET

NO SCALE
TOWN OF BROWNSBURG
DETAIL NO. SW-14
REFER TO SPEC SECTION 02720 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




SET FLUSH WITH

FINISH

/— INLET

GRADE

CASTING

TWEMETE@EE: —3 : sn=ne=lEIE
ST I |
Sl = 1=l a ==
,u\g‘mz AA < ) . EMEM?
il 0 il =
I B B N
o ) Q IE
b %%%E Z ?%Cj‘.%cj‘.%%\_ 18" DIAMETER CONCRETE
A g Pl ease
0 1S0-0-0 Ik 0-050:
& %\C@%%C s %\C@%%Oé 48 STONE
- [y [y N w [y [y /-
R - 13
=0-0, CAP
?E@%D% 8"X6'X6" | IRECTION OF FLOW 8
Gog] T

%@%
3

Q

6" MINIMUM
#8 STONE BEDDING

NOTES:
1. INSTALL A 90° ELBOW INSTEAD OF A TEE AT THE END OF THE PIPE RUN.

SUBSURFACE DRAIN RISER DETAIL

REFER TO SPEC SECTION 02710

NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. SW-15
REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org







CONSTRUCTION DETAILS

SS - SANITARY SEWER SYSTEMS

TABLE OF CONTENTS

Sanitary Lateral for Shallow Sewers (Less than 15'Deep) .. SS-01
Sanitary Lateral for Deep Sewers (15' Deepand Over) .~ SS-02
Type L Cleanout SS-03
Type 2 Cleanout SS-04
New Service Connection to Existing Sanitary Sewer . SS-05
Standard Sanitary Manhole .~ SS-06
Shallow Sanitary Manhole SS-07
Type 1 Sanitary Manhole .~ SS-08
Standard Manhole Benches . SS-09
Precast Concrete Adjusting Ring SS-10
Doghouse Manhole over Existing Sanitary Sewer o SS-11
Inside Drop Sanitary Manhole .~~~ SS-12
Outside Drop Sanitary Manhole SS-13
Existing Manhole Connection SS-14

Brownsburg

FEBRUARY 2024






5' OUTSIDE
DRAINAGE |
AND UTILUTY
EASEMENT LINE

LINE LATERAL '
\\ MINIMUM
SZE = 6" _\

A |

TYPE 1, TYPE 2,
TYPE 3 CLEANOUT
\
L I
-

USE APPROPRIATE NUMBER > SERVICE WYE
OF ELBOWS FOR TRUE
ALIGNMENT (2 ELBOWS MAX.)

WRAP TRACER
~ WIRE AROUND
END OF LATERAL
: PIPE/CAP
|
o RV | N\
/.
AN
A PLAN VIEW METAL
TRACER T-FENCE POST o
WIRE NOTE 2
s :

Ll o N e CONNECT TO

AN }ﬁr\lofcs&\m 7( \ 1801048 0R 1\ EXISTNG SERVICE
BE_PROVIDED < " X' PER FOOT OR SEAL WITH

UNDER PIPE N ' 5 OUTSIDE WATERTIGHT PLUG

’ / DRAINAGE FOR FUTURE

6" coug}gm R % AND UTIITY CONNECTION.

I
BEDDING TO ELEMA]].QN EASEMENT LINE
UNDISTURBED SOIL

NOTES:
1. WYE BRANCHES SHALL BE INSTALLED WHERE INDICATED. THEY SHALL BE EXTENDED TO PROPERTY LINES OR TO
DISTANCES AS SHOWN ON THE DRAWINGS, AND SHALL BE OF 6 PIPE UNLESS OTHERWISE SHOWN.

2. THE DEPTH OF THE LATERAL SHALL BE APPROXIMATELY 5’0" UNLESS SEWER DEPTH IS LESS, IN WHICH EVENT A
MINIMUM SLOPE OF 1/8" PER 1'-0" SHALL BE USED. THE DEPTH OF THE LATERAL SHALL BE NO LESS THAN 5'-0°.

3. COMPACTION OF BEDDING AND BACKFILL IS CRITICAL UNDER WYE AND BEND. IF PROPER COMPACTION CANNOT BE
ACHIEVED, PLACE A MIN. OF 6" OF CLASS B CONCRETE AROUND BEND.

SANITARY LATERAL FOR SHALLOW SEWERS
(LESS THAN 15’ DEEP)

NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. SS-01
REFER TO SPEC SECTION 02730 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




MINIMUM 4" CONCRETE
ENCASEMENT (MIN. CONC.
STRENGTH OF 2500 PS!)

5’ OUTSIDE DRAINAGE
AND UTILITY EASEMENT
LINE

6" HOUSE LATERAL
MIN. SLOPE: 2.08%
OR ¥~ PER FOOT

SEE
CONNECT TO  NOTE 2
EXISTING SERVICE
OR SEAL WTH
WATERTIGHT PLUG ~
FOR FUTURE
CONNECTION .

WRAP TRACER WRE
AROUND END OF
LATERAL PIPE/CAP

CLASS I
, BEDDING TO
5 OUTSIDE DRAINAGE S UNDISTURBED
AND UTILITY EASEMENT NN SOiL

LINE
45° —60° (UNLESS

OTHERWSE DIRECTED) . = . MAIN
AN
& CONCRETE 757/, SEWER LINE
ENCASEMENT

(MIN. 2500 PSI) UNDISTURBED SOIL

NOTES:

1. WYE BRANCHES SHALL BE INSTALLED WHERE INDICATED. THEY SHALL BE EXTENDED TO
PROPERTY LINES OR TO DISTANCES AS SHOWN ON THE DRAWINGS, AND SHALL BE OF 6° PIPE
UNLESS OTHERWISE SHOWN.

2. THE DEPTH OF THE LATERAL SHALL BE APPROXIMATELY 5'-0".

SANITARY LATERAL FOR DEEP SEWERS
(15’ DEEP AND OVER)

NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. SS-02
REFER TO SPEC SECTION 02730 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




FINISHED

Coven WK TRED UG T\ yuwe [
/ rn
AN \//\,\//\\/> 3 o
Y \// A /_

TRACER WIRE —\ s 4

45° BEND RISER

6"X6°X6"
PVC WYE

TO MAN
SEWER

/< = FROM HOUSE
OR BUILDING
-\

REFER TO SPEC SECTION 02730

CONTINUE MAIN SEWER
OR PLUG AT TERMINUS

NOTES:
1. FOR USE IN LAWN OR LANDSCAPED SURFACES
(LESS THAN 3’ FROM HOUSE OR BUILDING).

TYPE 1 CLEANOUT
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. SS-03
REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




MIN. 1" CLEARANCE
FROM TOP OF PVC

CAP TO BOTTOM OF
NEEHAH R-1976 OR 3-0" CASTING
EJW 1578, LETTERED SQ. MIN. /
WTH "SEWER CLEAOUT” FINISHED

| i
10" ///\///\ I
| ?g
SPIGOT PLUG —1
EXPANSION JOINT

TRACER WRE —

45" BEND —¢

6"X6"X6"
PVC WE ~ \

CONTINUE MAIN SEWER
OR PLUG AT TERMINUS

TN
TO MAIN /< FROM HOUSE
SEWER v OR BUILDING

NOTES:
1. FOR USE IN PAVED AREAS.

2. CONCRETE APRON AND CASTING SHALL BE INSTALLED SO THAT THEY DO NOT
CONTACT THE CLEANOUT RISER PIPE OR CAP.

TYPE 2 CLEANOUT
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. SS-04

REFER TO SPEC SECTION 02730 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org



E—— 6 / o1 (3
CORE DRILL HOLE TO
PROVIDE SMOOTH TRANSITION
6" PVC SANITARY
SEWER LATERAL NEW GASKETED PVC
SADDLE WYE,/TEE
WITH %" INSERTION LP
A 6" PVC SANITARY
FROM HOUSE SEWER LATERAL
OR BUILDING
6°X6"X6"
PVC WYE
TYPE 1 OR TYPE 2
CLEANOUT SEE DETAIL
NOTES:

1. NEW CORE DRILL MUST BE A MINIMUM 12° FROM NEAREST PIPE JOINT.
2. CORE DRILLING DEBRIS MUST BE REMOVED AND DISPOSED OF PROPERLY.

NEW SERVICE CONNECTION TO
EXISTING SANITARY SEWER

NO SCALE

REFER TO SPEC SECTION 02730

TOWN OF BROWNSBURG
DETAIL NO. SS-05
REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




EXTERNAL

CHIMNEY SEAL,
AS SPECIFIED

PRECAST CONC. |
SECTION(S)
AS REQ'D

FINISHED
GRADE FRAME & COVER,

AS SPECIFIED
24"

PRECAST CONCRETE ADJUSTING RINGS (4”
MIN RING HEIGHT), SEE DETAIL NO. SS-10;
OR HDPE MANHOLE ADJUSTING RINGS BY
LADTECH INC.

.

ECCENTRIC CONE SECTION

BUTYL RUBBER 6° ABOVE
& 6" BELOW EACH OUTSIDE

JOINT, %" MIN. THICKNESS
\ WTH 80 GAUGE STRETCH

\ WRAP
N\

PRECAST CONCRETE

—
——
[N

gl |
|
7

COAT EXTERIOR SURFACE WITH
COAL TAR EPOXY

O-RING GASKET BETWEEN

2 ALL RISER AND CONE
SECTIONS, PLUS 2 ROWS OF
%’ EXTRUDABLE GASKETS

| 1 BARREL SECTIONS

FIB
J

‘ 12" MIN.
5 16" MAX.

_ =1

—
MIN.

‘ 12

y S

. " TN MIN. % PER FOOT SLOPE
: \ [ s vema o ss-os
! < N &q a

~~_ MONOLITHIC BASE &

REFER TO SPEC SECTION 02730

BARREL (ONE UNIT)

TO UNDISTURBED SOIL

/ FLEXIBLE RUBBER BOOT FOR
N ALL PIPES AND LATERALS

#8 CR. STONE
REINFORCING STEEL PER

ASTM C478
UNDISTURBED SOIL

NOTES:
1. FOR NEW CONSTRUCTION 8" MAX. CHIMNEY HEIGHT. FOR
EXISTING MANHOLES, 12" MAX. CHIMNEY HEIGHT.

STANDARD SANITARY MANHOLE
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. SS-06
REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




EXTERNAL
CHIMNEY SEAL,
AS SPECIFIED

PRECAST CONCRETE FLAT TOP
SECTION (TRAFFIC BEARING)

O—-RING GASKET BETWEEN
RISER AND SECTIONS, PLUS
FLAT TOP 2 ROWS OF %’
EXTRUDABLE GASKETS

BUTYL RUBBER 6" ABOVE
& 6° BELOW EACH OUTSIDE

JOINT, %" MIN. MTH 80
GAUGE STRETCH WRAP

12°
MIN.

o

5 COAT EXTERIOR
SURFACE WITH COAL
TAR EPOXY

|t

N_ MIN. §° PER FOOT SLOPE
SEE DETAIL NO. SS-09

#8 CR. STONE
TO UNDISTURBED SOIL

UNDISTURBED SOIL

\_ MONOLITHIC BASE AND

BARREL (ONE UNIT)

FLEXIBLE RUBBER BOOT FOR
ALL PIPES AND LATERALS

REINFORCING STEEL PER
ASTM C478

NOTES:
1. REQUIRES PRE-APPROVAL BY TOWN OF BROWNSBURG.

2. NEW MANHOLE CONSTRUCTION AND ACCESSORIES SAME AS SHOWN FOR STANDARD
SANITARY MANHOLE.

3. MANHOLE STEPS REQUIRED FOR ALL MANHOLES 4 FEET DEEP OR GREATER.

REFER TO SPEC SECTION 02730

SHALLOW SANITARY MANHOLE

NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. SS-07

REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org
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TOWN OF BROWNSBURG
REVISION DATE: FEBRUARY 2024

DETAIL NO. SS-08

Town standards can be found at www.brownsburg.org

REFER TO SPEC SECTION 02730



e

D
PP B

NOTES:
1. BENCH SLOPE = )%’ PER FOOT

STANDARD MANHOLE BENCHES
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. SS-09
REFER TO SPEC SECTION 02720, 02730 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




PLACE % BUTYL RUBBER
BASE EXTRUDABLE PREFORMED
GASKET MATERIAL PER
MANUFACTURER'S

= RECOMMENDATIONS KENT SEAL
OR APPROVED EQUAL.

>

——3>

3 B0
%
PLAN VIEW 30%°¢ |
1.
y4-
% alj—
s TV . : VARIES
: J _ PRECAST CONCRETE o -
™=T1>— ADWSTING RING OR Fors |, P L I
) FLANGE OF CASTING :
[4 . a4 ) 4 ;7 |
VARES
NOMINAL J%° BUTYL RUBBER BASE . — %
EXTRUDABLE PREFORMED GASKET %
MATERIAL IN KEYWAY AND BETWEEN L 5%
SECTIONS PER MANUFACTURER
RECOMMENDATIONS. KENT SEAL OR )
APPROVED EQUAL \/\
GASKET DETAIL SECTION A-—-A

NOTES:

1. PRECAST CONCRETE ADJUSTING RINGS SHALL HAVE
KEYWAY/CHANNEL CONSTRUCTION. "SMOOTH® ADJUSTING
RINGS SHALL NOT BE PERMITTED.

PRECAST CONCRETE ADJUSTING RING
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. SS-10
REFER TO SPEC SECTION 02720, 02730 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




SET DOGHOUSE BASE
ON CONCRETE BLOCKS

DOGHOUSE OPENING
SHALL BE PREFORMED
BY MANUFACTURER OR
SAW CUT TO AIT PIPE

OUTSIDE DIAMETER

EXISTING SANITARY
SEWER PIPE

MIN. 12" CLEARANCE
BETWEEN EXISTING PIPE
AND STONE BEDDING

NEW SANITARY SEWER

PIPE, SEE NOTE 4

12° MIN. NO. 8
CRUSHED STONE BEDDING
TO UNDISTURBED SOIL

8"X8"X16" AND 4°X8"X16"
SOLID CONCRETE BLOCKS
CENTER W/RISER WALL
MIN. (4 EACH)

FORM CONCRETE BENCHWALL
PRIOR TO REMOVING EXISTING
SEWER PIPE CROWN, SLOPE
1" PER FOOT TO WALL

SEAL JOINT BETWEEN
BENCH AND EXISTING

PIPE WITH FLEXIBLE FILL DOGHOUSE OPENING

o ? M
ALLOW CONCRETE TO o 0
FLOW A MIN. 1"-0" N OR NON—SHRINKING GROUT
BEYOND BASE OF

STRUCTURE WRAP EXISTING PIPE WITH

NEOPRENE GASKET MATERIAL
BEFORE FILLING THE OPENING

R

o
NZAN

N\ ¢

12° MIN. CAST-IN PLACE
3000 PSI CONCRETE BASE

NOTES:

1. REQUIRES PRE-APPROVAL BY TOWN OF BROWNSBURG.

2, MANHOLE CONSTRUCTION AND ACCESSORIES ABOVE BASE SAME AS SHOWN FOR STANDARD SANITARY MANHOLE.
3. CONSTRUCT A FORMED INVERT FROM NEW SEWER LINE TO ALLOW FLOW TO THE EXISTING PIPE.

4. CUT AND REMOVE THE TOP HALF OF EXISTING PIPE TO WITHIN 6° OF THE MANHOLE WALLS AFTER THE INVERT AND SHELF
HAVE BEEN FORMED AND THE MANHOLE HAS BEEN FULLY TESTED IN ACCORDANCE WITH THESE SPECIFICATIONS.

5. PROVIDE ADEQUATE PIPE SUPPORT DURING CONSTRUCTION TO PREVENT PIPE DAMAGE.

DOGHOUSE MANHOLE OVER EXISTING
SANITARY SEWER
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. SS—-11

REFER TO SPEC SECTION 02730 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




MOUNTING BRACKET ASSEMBLY
ANCHOR DEPTH MIN. 3°

STAINLESS STEEL THREADED
INSERTS, 2 REQ'D.

STAINLESS STEEL

)" DIA. STAINLESS STEEL NUTS, 8 REQ'D.

ALL THREAD RODS, 2 REQ'D.

DROP PIPE 1-%"x)" THICK STAINLESS
STEEL STRAPS
nrgasu:alg _\ PLAN
N )2 \ \ N
A >/
EXTERNAL
CHIMNEY SEAL,
AS SPECIFIED
[—at— PRECAST PIPE PENETRATION

FOR NEW MANHOLE OR FIELD
CORE TO PROPER DIAMETER
FOR EXIST. MANHOLE

12° MIN.

STAINLESS STEEL v
MOUNTING BRACKETS | —

T0 SIDE WALL FOR
PIPE STABILTY, N~
MAX. 3' SPACING N ]
MN. 2 REQURED = INSTALL FLEXIBLE
. RUBBER BOOT
FOR ALL PIPE
[— PENETRATIONS
o
EXISTING [ -
MANHOLE = ’ \
B PVC DROP PIPE
’ ’ 45' BEND FOR
SPLASH
REDUCTION

"\\_TERMINATE FLUSH
WTH FLOWLINE

XX
SECTION
NOTES:
1. REQUIRES PRE-APPROVAL BY TOWN OF BROWNSBURG.
2. FOR EXISTING MANHOLE RETRO-FIT ONLY. NEW MANHOLE
.A‘CCESSG'\‘IAN e ES SAME AS SHOWN FOR STANDARD SANITARY
H

3. INSTALL INSIDE DROP TO AVOID CONFLICT WITH MANHOLE STEPS.

INSIDE DROP SANITARY MANHOLE
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. SS-12
REFER TO SPEC SECTION 02730 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




\\ S

/
|
B

EXTERNAL CHIMNEY SEAL,
AS SPECIFIED

INFLUENT SEWER

(DROP PIPE AND RITTINGS
TO BE SAME SIZE AND
MATERIAL)

12" MIN.

RESILENT RUBBER
SEAL FOR ALL PIPE

PENETRATIONS

CONSTRUCT BENCHWALL WITH
MIN. %* PER FOOT SLOPE 4

FROM INVERT OF DROP PIPE N\
TO CROWN OF MAIN SEWER,
USE TYPE 5 BENCHWALL

CONFIGURATION (DETAIL
NO. SS-10) N\

\/"
[ iNE

a b

%1@‘?&% ENS

e
N o
e
’ %_ PVC DROP PIPE
4

%@v&

FLOWABLE FILL OR

wwwwwwwwg PRECAST CONCRETE

N

6" MIN. —

UNDISTURBED SOIL

/\/

UNDISTURBED SOIL

NOTES:.
1. REQUIRES PRE-APPROVAL BY TOWN OF BROWNSBURG.
2. OUTSIDE DROP IS PREFERRED OVER INSIDE DROP.

3. MANHOLE CONSTRUCTION AND ACCESSORIES SAME AS
SHOWN FOR STANDARD SANITARY MANHOLE.

4. INSTALL OUTSIDE DROP TO
STEPS.

AVOID CONFLICT WITH MANHOLE

OUTSIDE DROP SANITARY MANHOLE

NO SCALE

REFER TO SPEC SECTION 02730

TOWN OF BROWNSBURG
DETAIL NO. SS-13

REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




OPENING
| RECONSTRUCT
BENCH WALLS

\_ EXISTING

FLEXIBLE RUBBER MANHOLE

BOOT CONNECTOR

EXISTING MANHOLE CONNECTION
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. SS-14
REFER TO SPEC SECTION 02730 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




CONSTRUCTION DETAILS

WW - WASTEWATER FORCE MAIN AND
LIFT STATION SYSTEMS

TABLE OF CONTENTS

AirVacuum Release Valve &Vault ...~~~ WW-01
Force Main Reaction Blocking .~ WW-02
Force Main Restrained Piping WW-03
Force Main Connection at Manhole WW-04
Lift Station Site Layout WW-05
Lift Station Plan-AtGrade ... WW-06
Lift Station Plan - Sub-Grade ...~~~ WW-07
Lift Station SectionA-A WW-08
Lift Station SectonB-8.._ WW-09
Lift Station Electrical EQuipment WW-10
Lift Station One-Line Diagram Ww-11
Grinder Pump Station WW-12
Flow MetervVault ... WW-13
Lift station Control Panel ...~~~ WW-14
Tracer Wire TerminalBox WW-15
Intermediate Tracer Wire Station. WW-16
Stainless-Steel Baffle Detail WW-17

Brownsburg

FEBRUARY 2024






FRAME & COVER,
NEENAH R-1742

DOUBLE LID
FINISHED
GRADE
7777 777 VAL=NATIC
\\//\ A - <\ AR /VACUUM RELEASE
>IN VALVE, AS SPECIFIED
o U MOUNT VALVE WITH
12° MIN. % ALUMINUM ANGLE
BRACKET SUPPORTS,
SUPPORT PER |, A INSULATE BETWEEN
MIN. COVER, MANUFACTURER'S R\ DISSIMILAR METALS
AS SPECIFIED RECOMMENDATIONS B
7 oA N |
V. 2 .
L 1|7 wow
2" THREADED SCH. | . \ 1
40 S.S. PIPE (TYP.) N\ EMIN |
\ 60°X60" SQUARE PRECAST
VAULT WITH PRECAST FLAT

? A 3 TOP AND BASE

SEAL FORCE MAIN PIPE
PENETRATIONS WIH Ui Q@&%Q%D §§§6@O
NON SHRINK GROUT AR AN, 4 cuearance

CONNECT TO FORCE MAIN WITH
2" THREADED STAINLESS STEEL
DOUBLE—-STRAP TAPPING SADDLE

PLACE ON MIN. 6" OF
#8 CR. STONE TO
UNDISTURBED SOIL

NOTES:
1. DETERMINE THE REQUIRED FORCE MAIN DEPTH AT THE STRUCTURE TO ENSURE THAT THE VALVE VAULT STRUCTURE DOES
NOT EXTEND ABOVE FINISHED GRADE.

2. AR/VACUUM RELEASE STRUCTURE LOCATION TO BE DETERMINED IN THE FIELD BY THE CONTRACTOR AT THE HIGH
ELEVATION POINT OF THE FORCE MAIN.

3. LOCATE AIR/VACUUM RELEASE VALVE JUST INSIDE OF LID OPENING.

AIR/VACUUM RELEASE

VALVE & VAULT
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. WwW-01
REFER TO SPEC SECTION 02737 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




TEE 2% 45 90 PLUG WYE CROSS
sz [ w | o | w /|0 |[w|[o|[w]|]o]|w/|[o|[w]|[o]|]w]o
¥4 |2-6[r-0 [ r-0" |09 | 16" | 13" | 29" [ 3" | 16" | 16" | 26" | 10" | 29" | 13"
68 |3-3[r-6|2-0"| 10" | 2-6"| 16" | 43" [ 16" | 2-3" | 2-3" | 33" | 16" | 43" | 16"
g |4-3|[z-0|2-0|1-9|3-9"| 190" |0 | 20" | 3-0" | 3-0" | #-53" | 20" | 60" | 20"
10" | 5-3"|2-6" [ 3-0" | -9 | #-0" | 26" | 7-3" [ 26" | 3-0" | 30" | 53" | 26" | 7-3" | 26"
122 | e-0" | 30" [ 36" | 2-0" | #-9" | 36" | 79" [ 30" [ #-3" | #-3" | 60" | 30" | 79" | 30"

NOTES:

REFER TO SPEC SECTION 02737

1. CONCRETE REACTION BLOCKING SHALL NOT COVER PIPE JOINTS, BOLTS, OR GLANDS.

FORCE MAIN REACTION BLOCKING

NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. WW-02
REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




TABLE 1: PIPE RESTRAINT FOR
BEDDING OUTSIDE PAVEMENT LOADING ZONE

FEET OF RESTRAINED PIPE © 100 PSI
FORCE MAIN SIZE
FITTING TYPE 4 INCH| 6 INCH| 8 INCH | 10 INCH |12 INCH
11 1/4° BEND 2 3 s 5 &
22 1/2° BEND ¢ & g 10° 1"
45° BEND 9 13’ 16 20 23
90" BEND 2r ' 38 a7 55’
25 1/2° VERTICAL BEND ¢ 9 " 1 16’
45" VERTICAL BEND 12 18’ 23 28 33
VALVE/PLUG 15 2 27 3¢ 40
TEE OUTLET 15 2 27 3¢ 40
NOTE: TYPE 2 TRENCH, CLAY BACKFILL
TABLE 2: PIPE RESTRAINT FOR
BEDDING INSIDE PAVEMENT LOADING ZONE
FEET OF RESTRAINED PIPE @ 100 PSI
FORCE MAIN SIZE
FITTING TYPE 4 INCH| 6 INCH| 8 INCH | 10 INCH |12 INCH
11 1/4° BEND ? ? ? 2 4
22 1/2° BEND 2 2 2 3 3
45' BEND 3 3 ¢ 5 &
90° BEND ¢ g 10 12/ 1
22 1/2° VERTICAL BEND 3 3 5 ¢ 7
45’ VERTICAL BEND ¢ g 10 13 15
VALVE/PLUG 14 19' 25 3’ 35
TEE QUTLET 14 19’ 25 3’ 35

NOTE: TYPE 4 TRENCH, SAND/GRANULAR BACKFILL

FORCE MAIN RESTRAINED PIPING
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. WW-03
REVISION DATE: FEBRUARY 2024

REFER TO SPEC SECTION 02737

Town standards can be found at www.brownsburg.org




MOUNTING BRACKET ASSEMBLY
ANCHOR DEPTH MN. 3°

STAINLESS STEEL THREADED
INSERTS, 2 REQD.

STAINLESS STEEL

)" DIA. STAINLESS STEEL NUTS, 8 REQ'D.

ALL THREAD RODS, 2 REQ'D.

DROP PIPE 1-%"§" THICK STAINLESS
STEEL STRAPS
PLAN
D ANCHOR TRACER WIRE
NEAR TOP OF MANHOLE
/
R
TRACER
(= £-0" MIN
=
L/
STAINLESS STEEL (= -1
MOUNTING BRACKETS
TO SIDE WALL FOR

FORCE MAIN

PIPE STABILITY
MAX. 3' SPACING \‘€

MIN. 2 REQUIRED PRECAST PIPE PENETRATION
a FOR NEW MANHOLE OR FIELD
. CORE_TO PROPER DIAMETER
FOR EXIST. MANHOLE

INSTALL FLEXIBLE
RUBBER BOOT
FOR ALL PIPE
PENETRATIONS

NEW OR EXIST.
MANHOLE

45° ELBOW TURNED
TOWARD DOWNSTREAM
LA FLOW
N TERMINATE. FLUSH

h WITH FLOWLINE

NOTES:
1. NEW MANHOLE CONSTRUCTION AND ACCESSORIES SAME AS SHOWN FOR STANDARD
SANITARY SEWER MANHOLE.

2. FOR FORCE MAINS 3" DIA. AND LARGER, MANHOLE LINING IS REQUIRED AT

aIAS'?'l(ALRE(iE MANHOLE AND FIRST TWO MANHOLES DOWNSTREAM OF DISCHARGE
H

FORCE MAIN CONNECTION AT MANHOLE
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. WW-04
REFER TO SPEC SECTION 02737 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org
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OUTSIDE EDGE TO OUTSIDE EDGE OF CONCRETE SLAB

g o e,
4 OUTSIDE DIA. OF PRECAST CONCRETE MANHOLE 4 OF PAD WLL NOT WEET GRADE.
INSIDE DIA. OF PRECAST CONCRETE MANHOLE THEN MAXIMUM EXPOSURE = 4°.
INSIDE RADIUS OF MH. ;. INSIDE RADIUS OF MH. G VALVE BOX FLUSH
l SLOPE SLOPE WITH FINISHED GRADE
— ——
. T 9 {
\//\\15\//\8. [/\ [e4 " . - \z{\¥
3?@@9 Z AN ~ COSOO0OoS
el adhe N e e/ Rel
N
\ ALUMINUM
ACCESS HATCH
2" S.S. ANGLE s 8" DEEP COMPACTED #53 STONE
BRACKET HANGER T0 ___A | BASE UNDER CONC. SLAB
HOLD VAC PIPING IN
WET WELL ;
R 21 2* DIA. STANLESS STEEL GUIDERALS
L (2-REQD PER PUMP) OR
88 ALUMINUM PIPE 4" FIBERGLASS |-BEAMS
70 BE STORED IN : (1-REQ'D PER PUMP)
WET WELL FOR VAC-TRUCK : h
CLEANING OPERATIONS. TOP _ |
SHALL HAVE FLANGED END
CONNECTION. PIPING TO \ \ 9
SIT ON BRACKET WHILE |
NOT IN USE .
a
1 o
[ SEAL
; FLOW
/ INVERT =
C/L T0 CAL “\
\ \ GRAVITY
SEWER
a4
N GATE VALVE ON EACH
UmEm o ok
02739 2.02H OF TOWN OF ) QUTSIDE OF WET WELL. PROVIDE
BROWNSBURG CONSTRUCTION ADJSTABLE C.l. VALVE BOX, WITH
STANDARDS VALVE STEM EXTENDED T0 12°
BELOW FINISHED GRADE. PROVIDE
OPERATING WRENCH TO TOWN.
< N\__ STAINLESS STEEL BAFFLE
. SEE DETAIL NO. WW-17
SUBMERSIBLE [
PUMP
N\ NONOLITHIC BOTTOM &
) BARREL SECTION
a
S
cAL
gupess [ o o '
% MOUNTING LEDGE PUMP NO. 1 PUMP NO. 2

LIFT STATION SECTION B-—B
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. WW-09
REFER TO SPEC SECTION 02739 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org
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NOTES:

1. IT IS THE RESPONSIBILITY OF THE CONTRACTOR
TO SUPPLY AND INSTALL PRODUCTS IN
ACCORDANCE WITH THE
DRAWINGS, FURTHER VITAL INFORMATION
REGARDING THE CONTROLS AND ELECTRICAL
REQUIREMENTS IS LOCATED IN THE
SPECIFICATIONS.

2. NO EQUIPMENT SHALL BE LOCATED LESS THAN
6" FROM THE BOTTOM OF THE CONTROL PANEL.

ELECTRICAL NOTES

(1) AERIAL MEDIUM VOLTAGE CONDUCTORS.

(2Z) TRANSFORMER BANK ON ELEC. UTILTY CO. POLE.
(3) umury co. woop POLE.

(4) GROUNDING AT ELEC. UTILITY POLE.

(5) CONNECTION TO RISER CONDUCTORS.

WEATHERHEAD AND CONDUCTOR PIGTALS.

(7) 1 - 4" SCHD. 40 PVC CONDUIT RISER SPACED 9° AWAY FROM B T R OUNDED A
POLE.

SERVICE CONDUCTORS IN 1 — 4" SCHD. 40 PVC CONDUIT.

USE SCHD. 40 PVC CONDUIT ABOVE AND BELOW GROUND FOR
ELECTRICAL SERVICE. USE GRS ELLS AND STUBS AT THE METER BASE. _|_|_,_

METER AND BASE.

(1) BOND BUSHINGS AND BONDING OF CONDUITS AND ENCLOSURES.

@ 3-#1, 1—-§6 GROUND, 2° SCH. 80 PVC C. MINIMUM SERVICE SIZE.
CONFIRM SERVICE SIZE IF MOTORS ARE LARGER THAN 7.5HP, 460V, 3 PHASE.

REMOTE

TELEMETRY UNIT
®) CROUNDED FUSED MAN DISCONNECT SWTCH, WITH NEA 4X STANLESS = (R, IN NEWA
(14) 5/8" X 80" COPPER-CLAD GROUND ROD AND #6 GROUND, 3/4" C. D @ Q AR T
(i5) 3-#1, 1-§6 GROUND, 2" GRS C. MINIMUM SERVICE SIZE. CONFIRM @\.Q .'\ 30
SERVICE SIZE IF MOTORS ARE LARGER THAN 7.5HP, 480V, 3 PHASE. AUDIO ALARM WITH
GENERATOR RECEPTACLE AND PUMP PANEL CIRCUIT BREAKER WITH PUSH TO SILENCE
MECHANICAL INTERLOCK (WALKING BEAM). PUSHBUTTON ] ka2
3-#1, 1-§6 GROUND, MINIMUM SIZE. CONFIRM SIZE IF MOTORS ARE MOTOR CIRCUIT
©@ LARGER THAN 7.5HP, 460V, 3 PHASE. BREAKERS J 3
PIN AND SLEEVE NEMA 4X RECEPTACLE FOR CONNECTION OF MOTOR STARTERS OR DRIVES ACCESSORIES
PORTABLE GENERATOR. CONFIRM CONFIGURATION WITH TOWN. NG ) |—|—| BT DREAKERS
LEVEL SENSOR CABLE. = } PUMP CONTROLS
(20) PUMP NOTOR CONTROL PANEL, NEMA 4X. AR SANSR
oND —] S
SCH. 80 PVC CONDUITS, PUMP CABLES, FLOAT CABLES, SEEERI RN
@ AND LEVEL SENSOR CABLE. Gy
(22) SCH. 80 PVC CONDUITS APPROPRIATE FOR CLASS 1, DIVISION 1, @) 19
GROUP D HAZARDOUS ENVIRONMENT. G =
(23) STRAIN RELIEF CABLE GRIP AND HOOK FOR SUPPORT OF POWER
AND CONTROL CABLES, ACCESSIBLE FROM WET WELL HATCH. @
(24) CABLES WITH PUNP POWER AND SENSOR CONDUCTORS. @ )
(25) WEIGHTED FLOAT SWITCH. /C"_D/ /@y O e
HAZARDOUS ATMOSPHERE; ALL CONDUITS ENTERING WET WELL
SHALL BE SEALED AT PANEL ENTRY. ) %+
(27) ALARM BEACON.
DUPLEX SUBMERSIBLE PUMPS
LEVEL SENSOR. @ 480:120/240V TRANSFORMER
(29) 100A MINMUM SERVICE SIZE, AND 460V REQUIRED. CONTROL PANEL AR
(30) RTU CONDUIT AND WIRE: SEE DETALL SHEET WH-10
POWER 1°C (&ﬂﬁz)mc) MIN. (34) CABLE GLAND CORD GRIPS FOR ENTRY INTO CONTROL PANEL
DIGITAL 1°C (Xf14
- WHERE X=2*NUMBER OF DISCRETE SIGNALS (35) CONDENSATE HEATER
ANALOG 1°C (%Zz/cf]s‘rps) ) ONLY PRESENT IF VFDS ARE SELECTED (ABOVE 10HP PER PUNP):
— WHERE X=2%NUMBER OF ANALOG SIGNALS) — 240V 1P NEMA 4X STAINLESS STEEL AR CONDITIONING UNIT. INSTALLATION OF UNIT
o Sl o e (A Bl S e L e
U HLC BRGNS T FOR T INaE NEQy, MEET THE USE. UNIT SHALL BE RATED AT A MINIMUM FOR THE SUM OF THE CFM AND BTU HEAT
LOSSES OF THE VARIABLE FREQUENCY DRIVES SUCH THAT THE PANEL IS ABLE TO MAINTAIN
(31) 1C ALUMNUM RIGD, OUTDOOR RATED COAXIAL CABLE A CONSTANT TEMPERATURE WTHIN THE ACCEPTABLE OPERATING RANGES OF THE INTERNAL

EQUIPMENT. RITTAL TOPTHERM BLUE E WALL-MOUNT NEMA 4X OR EQUAL.

LIFT STATION ONE — LINE DIAGRAM

NO SCALE TOWN OF BROWNSBURG
DETAIL NO. WW-11
REFER TO SPEC SECTION 02739 REVISION DATE: FEBRUARY 2024
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UFT STATION CONTROL PANEL
WITH REQUIRED POWER SUPPLY
BY OWNER. MOUNT NEXT TO HOUSE

1 1/4" PVC CURB STOP

CC X CC, WITH C.I. VALVE BOX

1 1/4" PVC REDUNDANT SWING.
CHECK VALVE CC X CC

1.1/4" NPT
DISCHARGE

VISUAL ALARM

CONTROL MTG.
OWER SUPPLY BRACKET SST
BONDED IN BASIN BOTTOM

GRINDER PUMP STATION — GENRAL PLAN

UFT STATION CONTROL PANEL
,,/"WITH REQUIRED POWER SUPPLY
/ BY OWNER. MOUNT NEXT TO HOUSE

B

NOTE:
EXACT LOCATION TO BE FIELD DETERMINED

DISCONNECT LIFT—OUT HANDLE,
STAINLESS STEEL (SST)

24" BASIN COVER
STRUCT. PLASTIC

2" NPT CONDUIT
FLANGE

ST FASTENERS
OAM TAPE SEAL

ANCHOR PLATE, ST. I~

A)
B)

C)
D)

E)

4.

5.

6.

FORCE MAIN PIPE

SEE NOTE 6

GUIDELINES FOR INDIVIDUAL GRINDER PUMP INSTALLATION:
1.

INSTALLATION OF AN INDIVIDUAL GRINDER PUMP STATION FOR
SERVICE TO A SINGLE RESIDENTIAL UNIT MUST BE PRE—APPROVED
BY THE TOWN OF BROWNSBURG.

INDIVIDUAL GRINDER PUMPS SHALL BE ENTIRELY OWNED AND
MAINTAINED BY THE PROPERTY OWNER. THE TOWN OF
BROWNSBURG WILL TAKE NO RESPONSIBILITY FOR THE OPERATION
AND MAINTENANCE OF THE UNITS. GRINDER PUMP STATIONS AND
LATERAL FORCE MAINS SHALL BE ENTIRELY THE RESPONSIBILITY
OF THE OWNER.

THE INDIVIDUAL GRINDER PUMP STATION AND FORCE MAIN SHALL
BE DESIGNED BY A REGISTERED PROFESSIONAL ENGINEER
LICENSED IN THE STATE OF INDIANA. DESIGN PLANS AND
CALCULATIONS SHALL BE SUBMITTED TO THE TOWN OF
BROWNSBURG FOR REVIEW AND APPROVAL. THE DISCHARGE
POINT SHALL BE CLEARLY IDENTIFIED ON THE PLANS ALONG WTH
THE METHOD OF CONNECTION TO THE TOWN OF BROWNSBURG
mgsg SEWER. THE FOLLOWING INFORMATION MUST BE

LATERAL FORCE MAIN SIZE AND LENGTH

DESCRIPTION OF THE TOWN OF BROWNSBURG SANITARY SEWER
AT THE POINT OF CONNECTION (FORCE MAIN OR GRAVITY
SEWER, IF CONNECTING TO A FORCE MAIN, PROVIDE MAXIMUM
WORKING PRESSURE IN FORCE MAIN (ALL PUMPS RUNNING))
TOTAL DYNAMIC HEAD CALCULATIONS FOR PUMP STATION

PUMP DATA (GPM, TDH, HP, SPEED, ELECTRICAL REQUIREMENTS,
MANUFACTURER, MODEL NUMBER, AND PUMP CURVE)
EMERGENCY SERVICE PHONE NUMBER FOR THE LIFT STATION
EQUIPMENT, FORCE MAIN AND VALVE REPAIR.

INDIVIDUAL GRINDER PUMP STATION SHALL BE CONSTRUCTED WTH
INTERNAL CHECK VALVE AND PLUG VALVE. A SECONDARY CURB
VALVE AND CHECK VALVE SHALL BE REQUIRED ON THE FORCE
MAIN LATERAL AT AN APPROVED LOCATION ADJACENT TO THE
POINT OF CONNECTION TO THE SANITARY SEWER. CURB STOP
VALVE SHALL HAVE A C.l. VALVE BOX TO ALLOW THE FORCE
MAIN LATERAL TO BE ENTIRELY SHUT-OFF.

THE TOWN OF BROWNSBURG SHALL HAVE A REPRESENTATIVE
ON-SITE TO INSPECT TO THE CONNECTION TO THE SANITARY
SEWER. CONNECTION SHALL NOT BE BACKFILLED PRIOR TO
INSPECTION AND APPROVAL. IF BACKFILLED PRIOR TO
INSPECTION THE OWNER WILL BE REQUIRED TO EXCAVATE AND
EXPOSE THE CONNECTION FOR TOWN INSPECTION.

CONNECTION TO MAIN BRANCH SHALL BE FUSED. WHERE NOT
&ASIBLE. PROVIDE 1-1/4" TAPPING SADDLE W/ 1-1/4" FPT

]
24" 48"
/"x 1/4" MIPT

ADAPTER
1 1/4” BALL VALVE, PVC

=T

3'|—0' MAX.
4" ADAPTAFLEX
INLET FTG. FIELD

| INSTALLED l]

NS

POWER
SUPPLY

GRINDER PUMP___4
SITE SPECIFIC” .

DESIGN| *. s UMP .ON’ LEVEL

UMP “OFF" LEVEL

24" DIA. FIBERGLASS REINFORCED

POLYESTER RESIN, GELCOATED
SURFACES TO SEAL FIBER!

120 PSF LOAD RATING AT S.F.2,

1/4" MIN WALL THICKNESS

GRINDER PUMP STATION — SECTION

T T T T T T T T T TT——T

E UNION, BLOCKED TYPE
ADAPTER DISCONNECT,

-1 1/4" BALL CHECK VALVE, PVC
A SR B 4 cnan
~—1 1/4" DISCH. PIPE, PVC SCHED. 80
[0N\-HIGH WATER "ALARM” LEVEL

C.l. CURB BOX W,
ARCH ENLARGED BASE

2:01 /)(4';:8VC CURB STOP
SEE NOTE 6

PRESSURE MAIN BRANCH

1.1/4" MIPT X
COMPRESSION ADAPTER

1.1/4” PVC REDUNDANT SWING
CHECK VALVE. CC X CC

AN
\_CONCRETE ANTI-FLOTATION BASE
WITH MIN 2 CUBIC YARDS CONCRETE

GRINDER PUMP STATION

NO SCALE

REFER TO SPEC SECTION 02739
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3'-0" X 4'-0" ALUMINUM

DOUBLE LEAF ACCESS HATCH —\ l\_;omsme DA, OF PRE ‘
WITH LOCKING HASP SQUARE CONCRETE METER VAULT

4
7

=

d

T

OUTSIDE DIMENSION =
OF PRECAST SQUARE 6’
CONCRETE METER VAULT

OQUTSIDE DIM. OF PRECAST NOTE:
SQUARE CONCRETE VALVE VAULT 3. “HATCH AND LADDER
INSIDE DIM. OF PRECAST SHOWN OUT OF SECTION.
CONCRETE SQUARE CONCRETE VALVE VAULT
SLAB ALUMINUM
HATCH _\
J';A 4 "." 1] Al T F 5 !
‘ ALUMINUM
L LADDER DJ. PIPE
] MAGNETIC PLUG VALVE, EXTENSION
FLOW METER STEM, AND BOX
e D.. TO PVC
'/_ PIPE /—mN. 12" TRANSITION
[n] [a}
T E—— =
. PVC
‘e / 4 ’ - . LINK FORCEMAIN
CONC. ALLET _/ W SEAL
SLOPE TO DRAIN PIPE
SUPPORT .
a q h M) MIN. 6'
CRUSHED
3" SCH. 80 PVC DRANN, STONE

SLOPE TO PROVIDE POSITIVE

[
? $ ! M DRAIN TOWARD VALVE VAULT
\ - SECTION A-A
\ 6" D.J. FLANGED X

*H
-

GROOVED SPOOL PIECE ALUMINUM

VICTAULIC GROOVED / LADDER
COUPLING SEAL PENETRATION
WATER TIGHT

CONDUIT AND WIRE
TO CONTROL PANEL

DJI. PIPE  pLUG VALVE, EXTENSION

STEM, AND BOX
NOTES: ¢ D.. TO PVC
1. METER VAULT HATCH SHALL BE SIZED AND YLINK SEAL ) TRANSITION

LOCATED SO CLEAR OPENING IS DIRECTLY

- i
ABOVE BOTH LADDER AND MAG METER. e EI — T )
2. WHEN METER VAULT IS REQUIRED, LOCATE ' :
- o1 P -— \_

PIPRG THROUGH METER VAULT BEFORE — - \_ FORCENAN
. UINK
;gaucg}mmc PIPE SIZE OR TO PVC ! MIN. 60 #OWE%ER SEAL
3. PROVIDE REPLACEMENT D.I. SPOOL PIECE WITH “ :
GROOVED ENDS TO REPLACE MAG METER AND - —
SPOOL PIECES IF REMOVED. i - . .
OUTLINE OF HATCH
ABOVE (SEE NOTE)
PLAN — SUBGRADE
FLOW METER VAULT
NO SCALE TOWN OF BROWNSBURG
DETAIL NO. WW-13
REFER TO SPEC SECTION 02739 REVISION DATE: FEBRUARY 2024
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SET TOP CASTING AND

15" SQUARE

CONCRETE COLLAR FLUSH MINIMUM
WITH FINISHED GRADE /— FINISHED GRADE
7~ | I
8" //// ", Q /// “
T | XN one (1) No. 4 EW
CRUSHED ] | |5 N_ ExPANSION JOINT
STONE \%QEC% )% MATERIAL
S8 [N IEeE
¢ . PROVIDE SEVERAL
i%%( 7T~ INCHES SLACK IN
Dé)g&( Dgg TRACER WIRE
(] @i
3+ N TERMINAL BoX,
LT~ COPPERHEAD SNAKEPIT
ROADWAY MODEL,
3" THICK A 1 ORANGE COVER, OR EQUAL
CONCRETE — )= 071
e

N

PIPE OR CONDUIT

TERMINATION

STRUCTURE

\ PVC PIPE

OR CONDUIT

NOTES:
1. CONCRETE COLLAR NOT REQUIRED IF
LOCATED IN CONCRETE PAVEMENT.

TRACER WIRE TERMINAL BOX

NO SCALE

REFER TO SPEC SECTION 02660, 02661, 02730, 02737

TOWN OF BROWNSBURG
DETAIL NO. WW-15
REVISION DATE: FEBRUARY 2024
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CAST IRON COVER

3/8" SS EYEBOLT (SEE NOTES)

PVC THRESHOLD

CAP
HOT MIX
TOP SOIL, SEED
AS REQUIRED ‘\ /_ & MULCH
I
2= g I ///\ 8”
VARES | . =L <
E /4 - qA E a N 47
_% 10" ——|
CONCRETE (TYP)
DIRECT BURY LUG ——— 6" PVC PIPE
#2 AWG

TRACER WIRE ‘\

—

§| T

NOTES:
. INSTALL INTERMEDIATE TRACER WIRE STATION EVERY 500 FEET ALONG FORCE MAIN.

—-—

MATERIAL: 6" SDR-26, PIPE AND FITTINGS.
CASTINGS: EAST JORDAN IRON WORKS.

MODEL 1574 OR APPROVED EQUAL, COVER SHALL BE MARKED "SEWER"” OR "S".

o & D

KNOT TRACER WIRE AROUND EYEBOLT AND COIL ENOUGH WIRE TO EXTEND 12" ABOVE
GROUND.

6. EYEBOLT SHALL BE WITHIN 3" OF THE PVC CAP.

INTERMEDIATE TRACER WIRE STATION
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. WW-16
REFER TO SPEC SECTION 02660, 02661, 02730, 02737 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org




1/4" STAINLESS STEEL BENT PLATE

(ASTM A316) WITH 3/4” EXPANSION

ANCHORS SPACED AT 8" ON CENTER,

WITH A MINIMUM OF 4 ANCHORS EACH

SIDE. BEND CONNECTION FLANGE TO
- MATCH DIAMETER OF PRECAST

STRUCTURE. BAFFLE SHALL BE OPEN ON
TOP AND BOTTOM.

DIA

1/4 X DIA

12"
(A

12" MIN <>

AN
S

NOTES:

1. BAFFLE SHALL BE INSTALLED IN SUCH
A WAY AS TO NOT INTERFERE WITH
PUMP INSTALLATION AND REMOVAL.

2. CONFIRM ALL MATERIAL THICKNESS,
EXPANSION ANCHORS, & DIMENSIONS
BEFORE USE.

STAINLESS STEEL BAFFLE DETAIL
NO SCALE

TOWN OF BROWNSBURG
DETAIL NO. WW-17
REFER TO SPEC SECTION 02739 REVISION DATE: FEBRUARY 2024

Town standards can be found at www.brownsburg.org
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