PUBLIC IMPROVEMENTS
DESIGN MANUAL AND
CONSTRUCTION SPECIFICATION
CITY OF FORSYTH, MISSOUR]

Approved by the Board of Alderman on f - /9 , 2003




TABLE OF CONTENTS

SECTION IITLE NO. OF PAGES
I Overview 1
II Water System Design
m Sanitary Sewer System Design

~IV Streets, Parking and Storm Drain Design
~V Stormwater Detention and Sedimentation Design
~VI Street Lighting Design
VII Water System Specifications
VIII Sanitary Sewer System Specifications
IX Wet Well Mounted Sewage Pump Station Specifications
X Duplex Grinder Pump Station Specifications
X1 Simplex Grinder Pump Station Specifications
X1I Auxiliary Power Supply Specifications
XIIT Force Main Specifications
- XIV Street, Parking, and Storm Drain Specifications

XV Street Lighting Specifications



SECTION I
OVERVIEW

This manual is a supplement to the ordinances of the City of Forsyth, Missouri, and sets forth the
requirements and policies for the design and construction of city infrastructure. The basic design
parameters and specifics of approval by the city are set forth herein.

City Infrastructure shall be designed and constructed in accordance with the Missouri Department
of Highway and Transportation Commission Project Design Manual and the Missouri Department
of Highway Standard Specifications, the Missouri Department of Natural Resources regulations, the
BOCA National Building Code, the National Electric Code, the International Plumbing Code, the
International Mechanical Code, and additional standards, policies and ordinances referenced herein
in the general city codes, ordinances, and policies. In general, the policies and ordinances stated
herein are supplemental to the applicable State, County or Federal regulations to meet specific
conditions in the City of Forsyth.

The requirements for water system permits, sewer systems permits, excavation permits, and road-cut
permits are contained herein.

The public is encouraged to call or come to the City Hall to see the city Building Official or City
Engineer for clarification of design, construction, and permitting issues. o

The primary goal of these guidelines is to assure the public safety and provide for a high quality
environment for those living or visiting our city.

Each development phase contractor shall provide a Performance Bond on the attached form to
guarantee completion of the project work and to provide a guarantee that the completed work shall
be free of defects in materials and workmanship for a period of one (1) year from the date of
acceptance. The bondmmount shall equal the documented cost of the construction work.

Each construction contractor shall provide a Certificate of Insurance to the City indicating coverage
of claims under Workman’s Compensation (legal required limit), Commercial General Liability and
Property Damage Insurance with limits not less than $1,000,000 for bodily injury and death for any
one person and not less than $1,000,000 aggregate sustained by two or more persons in any one
accident, and $500,000 for all property damages sustained by any one person and not less than
$500,000 aggregate sustained by two or more persons in any one accident. Automobile Liability
Insurance for any auto shall be provided with a combined single limit of $ 500,000 for each accident.

Where work must be performed on private property and no easements are available, a new
permanent easement shall be obtained with the City named the Grantee. The attached easement
form, or similar document acceptable to the City, shall be used and after proper signatures, recorded
at the Taney County Recorder of Deeds and the City provided a copy. A title search shall have been
done to verify the Grantor and any lien holder with a copy provided the City. Any lien holder shall
also provide a signed easement.



PERFORMANCE BOND

KNOW ALL MEN BY THESE PRESENTS: That

(Name of Contractor)

(Address of Contractor)

a hereinafter called Principal, and
(Corporation, Partnership or Individual)

(Name of Surety)

(Address of Surety)

hereinafter called Surety, are held and firmly bound unto

City of Forsvth, Missouri
(Name of Owner)

City Hall, P.O. Box 545, Forsyth, Missouri 65653
(Address of Owner)

hereinafter called Owner, in the penal sum of

dollars ($ )

in lawful money of the United States, for the payment of which sum well and truly be made, we bind
ourselves, successors, and assigns, jointly and severally, firmly by these presents.

The condition of this obligation is such that whereas, the Principal entered into a certain contract with
, dated the day of ,20_, a copy of which is hereto attached and made
a part hereof for the construction of:

NOW, THEREFORE, if the Principal shall well, truly and faithfully perform its duties, all the undertakings,
covenants, terms, conditions, and agreements of said contract during the original term thereof, and any
extensions thereof which may be granted by the owner, with or without notice to the Surety and during the
one year guaranty period, and if he shall satisfy all claims and demands incurred under such contract, and
shall fully indemnify and save harmless the Owner from all costs and damages which it may suffer by reason
of failure to do so, and shall reimburse and repay the Owner all outlay and expense which the Owner may
incur in making good any default, then this obligation shall be void; otherwise to remain in full force and

effect.

perform
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PROVIDED, FURTHER, that the said surety for value received hereby stipulates and agrees that no chan ge,
extension of time, alteration or addition to the terms of the contract or to Work to be performed thereunder
or the Specifications accompanying the same shall in any wise affect it's obligation of this Bond, and it does
hereby waive notice of any such change, extension of time, alteration or addition to the terms of the contract
or to the work or to the specifications.

PROVIDED, FURTHER, that no final settlement between the Owner and the Contractor shall abridge the
right of any beneficiary hereunder, whose claim may be unsatisfied.

IN WITNESS WHEREOF, this instrument is executed in four (4) counterparts, each one of which shall be

deemed an original, this the day of , 20 .
ATTEST:
(s)
(Principal) Secretary Principal (Please Type)
By: (s)
Name
(SEAL) (Please Type)
(Address)
(s)
Witness as to Principal (Address)
(Address)
ATTEST:
Surety
By: (s)
(SEAL) Attorney-in-fact
Name
(Please Type)
(Address)
(s)

Witness as to Surety

(Address)

NOTE: Date of Bond must not be prior to date of contract. If contractor is partnership, all partners should
execute bond.

IMPORTANT: Surety companies executing bonds must appear on the Treasury Department most current

list (Circular 570 as amended) and be authorized to transact business in the state where the project is located.
(s) Signature Required.

perform



RIGHT-OF-WAY EASEMENT

KNOW ALL MEN BY THESE PRESENTS: Tract No.

That in consideration of One Dollar ($1.00) and other good and valuable considerations paid to
hereinafter collectively referred to, whether one or more, as "GRANTOR", by the City of Forsyth, Missouri, hereinafter referred to
as GRANTEE, the receipt of which is hereby acknowledged, the GRANTOR does hereby grant, bargain, sell, transfer, and convey
unto the GRANTEE, its successor and assigns, a perpetual easement with the right to erect, construct, install and lay, and thereafter
use, operate, inspect, repair, maintain, replace, and remove pipe, laterals, service pipe, and such appliances as are deemed by the
GRANTEE as necessary in connection therewith over, across and through the land of the GRANTOR situated in the Taney County,
State of Missouri, said land being described as follows:

together with the right of ingress and egress over the adjacent lands of the GRANTOR, his successors and assigns, for the purposes
of this easement.

The perpetual easement shall be _20_ feet in width, the center line thereof to be located along said pipe as installed.

Also 30 feet of temporary construction easement beinga _15 _foot wide strip of land adjacent to each side of the above described
permanent easement. Said temporary easement shall terminate upon completion of construction.

The consideration hereinabove recited shall constitute payment in full for any damages to the land of the GRANTOR, his successors
and assigns, by reason of the installation, operation and maintenance of the structures or improvements referred to herein. The
GRANTEE covenants to maintain the easement in good repair so that no unreasonable damage will result from its use to the adjacent
land of the GRANTOR, his successors and assigns.



The grant and other provisions of this easement shall constitute a covenant running with the land for the benefit of the GRANTEE,
its successors and assigns.

IN WITNESS WHEREOF, the GRANTORS have executed this instrument this day of , 20
(SEAL) (SEAL)
(SEAL) (SEAL)

INDIVIDUAL ACKNOWLEDGMENT

State of )
)ss.
County of )
Onthis ____ day of , 20___, before me a Notary Public in and for the County of in
the State of personally appeared to me known to be the

person(s) described in and who executed the foregoing instrument and acknowledged that (they) (he) (she) executed the same as
(their) (his) (her) free act and deed.

IN TESTIMONY WHEREOF, I have hereunto set my hand and affixed my official seal, at my office in
the day and year first above written.

My Commission expires

Notary Public
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SECTION I1
WATER SYSTEM DESIGN

ARTICLE I

"Building Service" shall mean the piping form the water meter to the customer's building
plumbing.

"Building Plumbing" shall mean the piping which distributes potable water throughout the
structure.

"City" shall mean the City of Forsyth, Missourj

"Contractor" shall mean any individual, firm, partnership, or corporation hired to instal] water
mains.

"Customer" shall mean any individual, firm, partnership, corporation, political corporation or
subdivision of either the state or federal government, to whom water services are made available
from the owner's facilities.

"Engineer" shall mean an individual registered as a professional engineer in the State of Missouri.

"Missouri Department of Natural Resources" (Mo. D.N.R.) shall mean the state agency having
Jjurisdiction over community water systems, including regulations issued by the Agency.

"Potable Water" shall mean water which has been determined to meet al Missouri Department of
Natural Resources regulations for human consumption.

"Public Water System" shall mean a system for the provision of the public of piped water for
human consumption, owned and operated by the City.

"Shall" is mandatory, "should" or "may" is permissive.

"Superintendent" shall mean the authorized representative of the City, whose responsibility is the
operation and maintenance of the public water system,

"Water Service Mains" shall mean that portion of the public water System which transmits potable

water from the water source to the customers for building service and fire protection,
ARTICLE I

system of the City shall be as set forth in Section VII to this manual which js incorporated herein

fully by reference thereto as if set forth herein verbatim.

That water service mains of the City will be so constructed as to fully comply with the terms,
conditions and specifications of said Section VII.



Sec. 3

Sec. 4

Sec. 5

Sec. 1

Sec. 2

Sec. 3

Sec. 4

That water service mains shall be designed by an engineer and submitted for approval to the City
and the Mo. D.N.R. The design engineer shall certify the water service mains were constructed
and tested in accordance with the approved plans and Section VII. The design engineer shall
submit the required Mo. D.N.R. certification upon completion of the installation

The design Engineer shall provide two copies of “As Built” plans which reflect the water facilities
installed locations and details. An electronic copy of the plans shall be provided on a CD.

That following approval by the Superintendent and certification by the engineer, the City will
accept the water mains for ownership, operation, and maintenance.

ARTICLE III

The customer within the City limits who requests water service which requires extension of the
water service mains of the City shall request and may be granted the right to make such extension
by the City. A building service line shall not cross another property other than a public right-of-
way for connection to the water main of the City. A building service line shall not in the future
be converted to a water service main of the City.

The customer shall obtain the services of an engineer, who shall prepare design plans for the
required extensions including required main extensions to connect to an existing 6" or larger main
with capacity to serve the development. The plans shall be submitted to the City and Mo. D.N.R.
for approval prior to beginning any work. The City’s Engineer will review the plans and
specifications and provide written comments to the City, including required main sizing above the
minimum to fit the City Master Plan. The customer shall reimburse the City for all Engineering
review cost. A copy of the Mo. D.N.R. construction permit shall be provided to the City prior to
beginning any water main construction work.

The customer shall obtain the services of a contractor who shall install the lines, etc., in
accordance with the approved plans and specifications. The contractor shall give the City at least
48 hours Notice of intent to commence before work is begun. The Contractor shall provide a
Performance Bond in the City’s name to assure completion of the work and a one year guarantee
on the work installed from the date of City acceptance of the work.

The engineer shall prepare the plans in accordance with the following minimum conditions.

a. Design Standard or Guide for Community Public Water Supplies issued by the
Missouri Department of Natural Resources, Public Drinking Water Program, latest
edition.

b. Minimum main size shall be 6" in residential areas and 8" in commercial areas and

shall extend to the last building lot to the customer's property line. The City’s
Engineering review with respect to the City’s Master Plan may require the main size
to be increased.

c. Main line valves shall be spaced at 500 ft. intervals in commercial districts and one
block or 800 feet intervals in other districts.



Sec. 5

Sec. 6

Sec. 7

d. Hydrants should be spaced at a maximum of 300 ft, intervals in commercia] districts
and 600 ft. intervals in other districts.

e, Mains shall be looped where feasible, as determined by the City.
f. Dead end mains shall have a fire hydrant placed at the end.
g The water main design should include delivery of 2500 gpm for commercial

districts and 1000 gpm for all other districts, for fire protection, with 20 psi
minimum pressure at any location within the distribution system.

h. Maximum static pressure shall be 100 psi. Service to areas with higher pressure
shall be protected by a pressure reducing station containing a 2" and a 4" pressure
reducing valve minimum size, The station shall be constructed of a 5 feet diameter
precast concrete section with flat top. A 30" x 36" open aluminum hatch to be
provided. A main line bypass valve shall be provided plus two isolation valves for
each reducing valve, and a pit drain‘are required. Atthe lowest point of the system
protected by a pressure reducin £ station, a 2" minimum pressure relief valve shall
be installed on a 2" m inimum lead with gate valve off the main. The relief valve
shall be installed in a 24" meter pit and have a 2" minimum external relief pipe
terminating above grade with a screened 180°F fitting using galvanized piping.

I The design shall include building service connections including saddle and
corporation stop at the main, and sufficient service line to the meter location at the
customer's property line where the meters are to be located on the opposite side of
the street from the main tap.

j. Any building plumbing serving a business or g multi-family resident shall be
installed so that water serving each separate office, business of living space may be
metered and billed separately, or with approval of the City, a single master meter
may be installed.

The customer shall be responsible for all cost ofen gineering, construction and any associated cost
resulting from the extension of the Wwater service mains.

The City will provide written approval for the extension. The City reserves the right to not
approve any extension. The City reserves the right to require a main larger than 6" be installed,
If the City exercises this option, the City will pay the difference in the cost of pipe, valves and
fittings between the size to be installed and the minimum 6".

The City will review its ability to provide the water demanded by the extensjon. The City may
require the customer to help defray any cost the City incurs to their water Sources or storage to
approve the customer's extension request.



Sec.8  The customer shall be responsible for acquiring any easements for main extensions where private
property must be crossed. The easement shall be approved by the City and the grantee shall be the ¢/ g e
Forsyth, Missouri. The customer shall obtain a title search to confirm the grantor and record the
easement at the Taney County Recorder of Deeds and Provide the City with a copy of the recorded
document.

Sec. 9 The customer shall acquire the approval of the City of Forsyth, the Taney County Highway

Department or the Missouri Department of Transportation where any main extension uses their
respective right of ways. A copy of the approval or permits shall be provided to the City.
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SECTION III
SANITARY SEWER SYSTEM DESIGN

ARTICLE I

Unless the context specifically indicates otherwise, the meaning of terms used in this Ordinance shall be as
follows:

Sec. 1 "Building Drain" shall mean that part of the lowest horizontal piping of a drainage system
which receives the discharge from soil, waste, and other drainage pipes inside the walls of
the building and conveys it to the building sewer, beginning five (5) feet, 1.5 meters outside
the inner face of the building wall.

Sec. 2 "Building Sewer" shall mean the extension from the building drain to the public sewer or
other place of disposal.

Sec. 3 "City" shall mean the City of Forsyth, Missouri.

Sec. 4 "Contractor” shall mean any individual, firm, partnership, or corporation hired to install
sewer mains.

Sec. 5 "Customer" shall mean any individual, firm, partnership, corporation, political corporation
or subdivision of either the state or federal government, to whom sewer services are made
available from the City’s facilities.

Sec. 6 "Engineer" shall mean an individual registered as a professional engineer in the State of
Missouri.

Sec. 7 "Missouri Department of Natural Resources” (Mo. D.N.R.) Shall mean the state agency
having jurisdiction over community sewer systems, including regulations issued by the
Agency.

Sec. 8 "Public Sewer" shall mean a sewer in which all owners of abutting properties have equal

rights, and is controlled by public authority.

Sec. 9 "Sanitary Sewer" shall mean a sewer which carries sewage and to which storm, surface and
groundwaters are not intentionally admitted.

Sec. 10 "Sewage" shall mean a combination of the water carried wastes from residences, business
buildings, institutes, and industrial establishments, together with such ground, surface and

stormwaters as may be present.

Sec. 11 "Sewage Treatment Plant" shall mean any arrangement of devices and structures used for
treating sewage.

Sec. 12 "Sewage Works" shall mean all facilities for collection, pumping, treating and disposing of
sewage.

Sec. 13 "Sewer" shall mean a pipe or conduit for carrying sewage.



Sec. 14

Sec. 15

Sec. 1

Sec. 2

Sec.3

Sec. 4

Sec. 5

Sec. 1

Sec. 2

Sec. 3

"Shall" is mandatory, "should" or "may" is permissive.

"Superintendent" shall mean the authorized representative of the City, whose responsibility
is the operation and maintenance of the public sewer system.

ARTICLE I

That the specification for the construction of sewer lines, pumping stations auxiliary power
generator, and force mains of the sewer works of the City shall be as set forth in Section
VIIL IX, X, XTI, XI1, and X111 to this manual which is incorporated herein fully by reference
thereto as if set forth herein verbatim.

That sewer lines of the City will be so constructed as to fully comply with the terms,
conditions and specifications.

That sewer lines shall be designed by an engineer and submitted for approval to the City and
the Mo. D.N.R. The design engineer shall certify the sewer lines were constructed and
tested in accordance with the approved plans and specifications.

The Design Engineer shall provide two copies of "As Built" plans which reflect the sewer
facilities installed locations and details. An electronic copy of the plans shall be provided
on a CD.

That following approval by the Superintendent and certification by the engineer, the City
will accept the sewer lines for operation and maintenance.

ARTICLE I

The customer who requests sanitary sewer service which requires extension of the sewer
lines of the City shall request and may be granted the right to make such extension by the
City. A building sewer shall not cross through or past another property other than a public
right-of-way for connection to sewer.

The customer shall obtain the services of an engineer, who shall prepare design plans for
the required extensions including required sewer extension required for connection to the
city sewer by gravity, pumping station, force main or combinations thereof. The plans shall
be submitted to the City and Mo. D.N.R. for approval prior to beginning any work. The
City’s Engineer will review the plans and specifications and provide written comments to
the city and customer. The customer shall reimburse the City for all Engineering Review
Cost. A copy of MoDNR construction permit shall be provided to the City prior to
beginning work.

The customer shall obtain the services of a contractor who shall install the sewage works
in accordance with the approved plans and specifications. The contractor shall give the City

~at48 hours notice of intent to commence work. The contractor shall provide a Performance

Bond in the City’s name to assure completion of the work and a one-year guarantee on the
work installed from the date of city acceptance of the work.

2-



Sec. 4

Sec. 5

The engineer shall prepare the plans in accordance with the following minimum conditions.

a.

Minimum line size shall be 8". Sewage flows shall assume a minimum of three
persons per home and 100 gal. per persons per day.

The design shall conform to the Missouri Dept. of Natural Resources rules
published as "Division 20, Chapter 8, "Design of Sewage Works", latest edition.

Gravity flow sewers shall be designed and connected to the existing City sewers.
Where existing City sewers are not available for connection by gravity flows, a
sewage pumping station and force main shall be installed. The required sewage
works shall meet all the requirements of the Missouri Department of Natural
Resources and the City Superintendent. Sewer flow line depth shall not exceed 8§
feet unless approved by the City.

The design shall include building sewer connection, tee or wye, and sufficient
service line a point within 10 feet of the property to be served and capped. Each
end of service line shall be accurately recorded and provided to the City in the form
of "As Built" plans.

The design shall include a review of the City’s ability to provide treatment of the
projected organic and hydraulic loading to be discharged from the extension.

The plans shall include a plan view at a scale of 1"=50' or larger. The plan shall
include a profile view at a scale of 1"-50' or larger for all gravity and pressure
mains. Elevations shall be based on the USGS datum. Plans with plan views and
elevations shall be provided for pumping stations and wet wells. An electrical
service detail and wiring diagram shall be provided.

Sewage pump station design shall include capacities for adjacent upstream
developments. The station alarm shall include a 120 volt light and horn and a
separate 12 V.D.C. alarm light and horn for power failure. The design should
attempt to provide sewage flow storage of at least 2 hours at the peak estimated
flow rate using a combination of mains, manholes, wet well, and storage tank or
basin without overflows or building backups.. If a tank or basin is to be used, the
tank shall be enclosed reinforced concrete and the basin shall have a concrete
lining. Where storage is not a viable alternative, a standby generator with auto-
transfer switch shall be provided, including specifications for approval by the City.

Pressure collection and grinder pump stations are not to be used unless specific
approval is obtained from the City. Where grinder pumps are used, a spare pump
shall be provided for the first 10 units installed, plus one additional spare for each
multiple of 10 units.

The customer shall be responsible for all cost of engineering, construction and any
associated cost resulting from the extension of the sewage works.



Sec. 6

Sec. 7

Sec. 8

Sec.9

The City will provide written approval for the extension. The City reserves the right to not
approve any extension. The City reserves the right to require a main larger than 8" be
installed. If the City exercises this option, the City will pay the difference in the material
cost of pipe and fittings, of the larger pipe and fittings. The City reserves the right to have
the pump station enlarged with the City paying the difference in the cost of the equipment
for the enlarged installation. The City reserves the ri ght to increase the force main size with
the City paying for the difference in cost of the pipe materials and fittings of the larger force
main.

The City will review its ability to receive, transmit and provide treatment of the wastewater
to be discharged by the extension. The City may require the customer to help defray any
cost the City incurs to their sewage works to approve the customer’s extension request.

The customer shall be responsible for acquiring any easements for main extensions where
private property must be crossed. The easement shall be approved by the City and the
grantee shall be the City. The customer shall obtain a title search to confirm the grantor and
record the easement at the Taney County Recorder of Deeds and Provide the City with a
copy of the recorded document.

The customer shall acquire the approval of the City, the Taney County Highway Department
or the Missouri Department of Transportation where any main extension uses their
respective right of ways. A copy of the approval or permits shall be provided to the City.
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SECTION IV
STREETS, PARKING, AND STORM DRAIN DESIGN

ARTICLE 1
DEFINITIONS

Unless the context specifically indicates otherwise, the meaning of terms used in this Ordinance shall be as

follows:

Sec. 1

Sec. 2

Sec. 3

Sec. 4

Sec. 5

Sec. 6

Sec. 7

Sec. 8

Sec. 9

Sec. 10

Sec. 11

Sec. 12

Sec. 13

Sec. 14

"Alley" A minor way which is used primarily for vehicular service access to the back or the side
of properties otherwise abutting street.

"Arterial Street (Primary)" A street or highway primarily intended to provide for high volume,
moderate speed, and extended trip length traffic movement between major activity centers, with
access to abutting property subordinate to major traffic movement.

"Arterial Street (Secondary)" A street which interconnects with a augments the major arterial

system. The secondary arterial is primarily intended to provide for moderate volume, moderate
speed, and short to moderate trip length while providing partially controlled access to abutting

property.

"Bench Mark" A permanent object of known elevation and location that is in an area where
disturbance is unlikely.

"Block" A piece of parcel of land entirely surrounded by public highways, street, streams,
railroad right-of-way, parks, or a combination thereof.

"Bridge" A structure having a clear span greater than twenty (20) feet or a multiple span
structure where the total length of the span is in excess of twenty (20) feet.

"City" shall mean the City of Forsyth, Missouri.
"Collector Street" A street which collects and distributes traffic to and from local and arterial
streets systems. The collector is primarily intended to provide for low to moderate volume, low

speed, and short length trips while providing access to abutting property.

"Contractor" shall mean any individual, firm, partnership, or corporation hired to install in
streets and storm drains. .

"Corner" A point of intersection of lines of two street curb faces extended into street
intersection.

"Crosswalk" A right-of-way, dedicated to or set aside for public use, which cuts across a block
or street to facilitate pedestrian access to adjacent streets and properties.

"Cul-de-sac or Dead-end Street" A minor land access street with only one outlet.
"Culvert" A structure not classified as a bridge, which provides a conduit for drainage.

"Curb Return" A portion of curb at the beginning of a driveway approach, which serves as a
transition from the height of the curb to the level of the approach.

1



Sec. 15

Sec. 16

Sec. 17

Sec. 18

Sec. 19

Sec. 20

Sec. 21

Sec. 22

Sec. 23

Sec. 24

Sec. 25

Sec.26

Sec. 27

"Driveway" An area intended for the operation of automobiles and other vehicles from the
street right-of-way lines to a garage, parking area, building entrance, structure, or approved use
location on the property. any dimensions relating to the width of a driveway or driveway
surface shall be measured at the right-of-way line.

"Driveway Approach” An area intended for the operation of automobiles and other vehicles
giving access between a roadway and abutting property. The driveway approach includes the
sum of the curb returns on each side of the driving surface, plus the driving surface.

"Easement" A grant by the property owner to the public, a corporation, or persons of the use
of land for specific purposes.

"Engineer" shall mean an individual registered as a professional engineer in the State of
Missouri.

"Expressway" A street or highway with limited and partially controlled points of access at
arterial system intersections. The expressway is primarily intended to provide for high volume,
moderate to high speed extended intra-city traffic between major activity centers with minimal
impairment to movement.

"Freeway" A divided highway with fully controlled access limited to grade-separated
interchanges constructed at major thoroughfares. A freeway is primarily intended to provide
for high-volume, high-speed intercity traffic movements.

"Gutter" That portion of the driving surfaces of an improved street, driveway, approach, or
other public way, which abuts the curb and provides for the runoff of surface drainage.

"Improved Street" A public street having concrete curbs, or curb and gutters, or other such
equivalent physical features, which serve to establish a permanent street grade.

"Intersection” The general area where two or more roadways meet, join, or cross at a common
point establishing an area within which vehicles traveling different roadways may come in
conflict.

"Joint Driveway" A driveway which provides access to a public street for more than one parcel
of land.

"Local Street" A street primarily providing direct access to abutting property and design to
accommodate low-volume, low-speed traffic.

"Lot" Aundivided tract or parcel of land under one ownership having access to a street, whether
occupied or to be occupied by a building or building group together with accessory buildings,
which parcel of land is designated as a separate and distinct tract, and is identified by a tract or
lot number or symbol in a duly approved subdivision plat filed of record.

"Missouri Department of Natural Resources” (MoDNR.) shall mean the state agency having
Jurisdiction over community Land Disturbance Permits, including regulations issued by the
Agency.
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Sec. 28

Sec. 29

Sec. 30

Sec. 31

Sec. 32

Sec. 33

Sec. 34

Sec.35

Sec. 36

Sec. 37

Sec. 38

Sec. 39

Sec. 40

Sec. 41

Sec. 42

Sec. 43

"Owner" Any individual, firm, association, syndicate, partnership, corporation, trust, or any
other legal entity having sufficient proprietary interest in the land sought to be subdivided to
commerce and maintain proceedings to subdivide the same.

"Parkway" That portion of the street right-of-way between the edges of the roadway and the
adjacent property line, or lines, on the same side of the street except any portion used for

sidewalks.

"Preliminary Plat" The preliminary map, drawing, or chart indicating the proposed layout of
the subdivision initially required in the subdivision process.

"Property Description" Description of a lot, tract, or parcel of metes and bounds, by reference
P P p iy
to a plat or by reference to government survey.

"Property Line" The boundary between two or more parcels of land.

"Public Improvements" Those things that are constructed, installed, or performed on public
land, or on land that is to become public in the subdivision process, including but not limited
to street and alley pavement, curbs, storm drainage facilities, sidewalks, and sanitary sewers, and

including the grading of such land.

"Reference Points" Points of reference located by a survey of the project. The points are to be
tied or referenced to at least three identifiable features.

"Right-of-Way" A general term denoting public ownership or interest inland, usually in a strip,
which has been acquired for or devoted to the use of a street or alley.

"Right-of-Way Line or Street Right-of-Way Line" The boundary between any public street or
alley and one or more parcels of private property.

"Roadway" That area of a street intended and used for vehicular travel.

"Service Road" A minor street which is parallel and adjacent to an arterial street and which
provides access to abutting properties and protection from through traffic.

"Shall" is mandatory, "should" or "may" is permissive.
"Sidewalk" That paved portion of a parkway intended for the use of pedestrians.

"Sight Distance Triangle" A triangular-shaped area of street right-of-way, generally acquired
at major intersections to ensure adequate sigh distance.

"Storm Water Detention Facility" A drainage facility designed and constructed for the purpose
of detaining the peak rate of storm water runoff from a specified rainstorm.

"Streets" "Streets" is a way for vehicular traffic, whether designated as a street, highway,
thoroughfare, parkway, throughway, road, avenue, boulevard, lane, place, or however otherwise
designated.
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Sec. 46
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Sec.2

Sec. 3

"Subdivision" The division of land into tow (2) or more lots, tracts, or parcels for the purpose
of transfer of ownership or building development, or if a new street or easement of access is
involved, any division of a parcel of land. The term includes resubdivision and, when
appropriate to the context, shall relate to the process of subdividing or to the land subdivided.

"Subgrade" The surface of a street on which a base course or riding surface is to be placed.

"Superintendent" shall mean the authorized representative of the City, whose responsibility is
the inspection and maintenance of the public infrastructure.

"Surveying" The act of determining the positions of points of the earth’s surface by means of
measurement of distance, direction, and elevation.

"Tendering" The legal transfer of ownership and maintenance responsibility of a public
improvement to the City.

"Unimproved Street” A street not having concrete curbs, or curbs and gutters, or other such
equivalent physical features which serve to establish a permanent street grade.

ARTICLE II
GENERAL

That the specification for the construction of streets, parking, sidewalks, curbs, storm drain lines
and appurtenances shall be as set forth in Section XIV@this manual.

That streets, parking and storm drains of the City of Forsyth, Missouri, will be so constructed
as to fully comply with the terms, conditions and specifications.

That streets, parking and storm drains shall be designed by an engineer and submitted for
approval to the City and the Mo. D.N.R., as applicable for land disturbance permit, prior to
beginning any work.

That following approval by the Superintendent and certification by the engineer, the City will
accept the street, parking and storm drains for operation and maintenance.

ARTICLE III
SERVICE REQUEST

The customer who requests street and drainage improvements shall request and may be granted
the right to construct such improvements by the City.

The customer shall obtain the services of an engineer, who shall prepare design plans for the
required improvements. The plans shall be submitted to the City and Mo. D.N.R. for approval
prior to beginning any work.

The customer shall obtain the services of a contractor who shall install the improvements in
accordance with the approved plans and specifications.
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Sec. 5

Sec. 6

Sec. 1

Sec.2

Sec. 1

Sec.2

Sec. 3

Sec. 4

Sec. 5

The engineer shall prepare the plans in accordance with the minimum conditions which are
identified in this manual.

The customer shall be responsible for all cost of engineering, construction and any associated
cost resulting from the street, parking and drainage improvements.

The City will provide written approval for the improvements. The City reserves the right to not
approve any improvements.
ARTICLE 1V
CURB AND GUTTER

Curbs and gutters shall be required in all subdivisions unless the Board shall find all the
following conditions to exist:

A. The average lot area in a residential subdivision is three (3) acres or in excess of three
(3) acres.

B. Surface drainage can be adequately controlled with a ditched system constructed in
accordance with the construction specifications for the City of Forsyth.

C. Curb and gutter may be required in order to extend the existing curb and gutter or where

curb and gutter is required to control erosion.
2L Bounded. S-16-05 BAA
Curb and gutter shall be 36" wide, 6" minimum thickness of Portland Cement Concrete, 6" top
of curb to gutter dimension.

ARTICLE V

SUB-BASE
Non-residential collector streets or streets intended for use within commercial and industrial
subdivisions shall have a minimum of 4" of bituminous plant mix base over 6" of compacted

Type 1, aggregate base rock (95% and over com paction).

Collector streets for primarily residential traffic shall have aminimum of 2" of bituminous plant
mix base over 6" of compacted Type 1, aggregate base rock (95% per and over com paction).

Local streets for primarily residential traffic shall be a minimum of 6" of compacted Type 1,
aggregate base rock (95% and over compaction).

Arterial streets to be determined case by case.

Sub-base preparation and placement must meet the Missouri Standard Specifications for
Highway Construction, Division 300, Bases and Aggregate Surfaces.



Sec. 1

Sec. 2

Sec. 1

Sec. 2

Sec. 3

Sec. 4

Sec. 5

Sec. 1

Sec. 1

Sec. 2

ARTICLE VI
STREETS AND ROAD PAVING

Roads and Streets may be constructed of Portland Cement Concrete - All concrete must meet
the Missouri Standard Specifications for Highway Construction, Division 500, Rigid Pavements
- Sub-base must meet 95% and over compaction. Standard mix designs for machine placed
(PCC-MF) and hand finished (PCC-HF) concrete pavements shall be adhered to.

All streets other than concrete shall have a minimum of 2" asphalt bearing surface course
constructed over the sub-base. All bituminous asphalt mix shall meet all requirements of the
Missouri Standard Specifications for Highway Construction, Division 401, Flexible Pavements,
BP-2, Grade.

ARTICLE VII
STREETS

New streets shall be considered in their relation to existing, platted or planned streets, to
topographical conditions, public convenience and safety, and to the proposed land uses of land
to be served by the proposed streets.

Land access local streets shall be designed so as to discourage through traffic.

Provision must be made for the extension and continuation of arterial and collector streets into
and from adjoining areas.

Subdivisions abutting or containing an existing or proposed arterial street, marginal access
streets or reverse frontage lots, access to abutting properties will be required.

The distance between the center lines of streets opening onto the opposite side of and existing
or proposed street shall be not less that 150 feet.

ARTICLE VIII
CUL-DE-SACS

Shall be permitted only on land access streets; shall not be longer than 800 feet and shall be
provided at the closed end with a turnaround having a right-of-way width of at least 200% of
the required street right-of-way width and a pavement diameter from back of curb to back of
curb of at least 267% of the required pavement width but less than 100 feet right-of-way and 80
feet of paving.

ARTICLE IX
ALIGNMENTS
Arterial and collector streets shall be designed so at to facilitate the flow of traffic. Minimum
curve radii shall be selected and curves designed so as to facilitate the flow of traffic at

anticipated vehicle speeds.

All streets shall have curves designed for any change direction in excess of one degree.
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ARTICLE X
SIGHT DISTANCE

Proper sight distance shall be provided with respect to horizontal and vertical alignment.
Measured along the center line, 4 feet above grade, 300 ft. for arterials and secondary arterials,
and 200 feet for collectors, and 150 feet for local streets. Where two streets of different
classification intersect, the sight distance for a higher classification shall prevail.

ARTICLE X1
GRADE AND CURVES

The minimum grade on all streets shall be one-half (0.5%) percent. The maximum grade shall
be 5% on primary arterials, 6% on secondary arterials, 8% on collectors and 10% on land access
streets. Variation from these standards may be allowed upon engineer’s review and acceptance
based on site specific constraints.

Horizontal curves shall conform to the following minimum criteria:

Design Speed Min. Centerline Radius
Local 25-30 mph 175 feet
Residential Collector 30-35 mph 300 feet
Commercial/Industrial Collector 30-35 mph 400 feet
Arterial/Secondary Arterial 35-45 600 feet

Vertical curves shall be used in changes of grade exceeding 2%. The length of vertical curve
shall be no less than that determined by the formula:

L =K A, where: L= length of vertical curve. A equals algebraic difference in grades, K shall
be determined by the following table:

Crest Sag
Arterial/Secondary Arterial 80 60
Collector 40 50
Local 20 30

Intersections shall be approached on all sides by leveling areas where the grade excess 7%.
Such leveling areas shall have a minimum length of 75 feet measured from the intersection of
the center lines within which no grade shall exceed a maximum 5%.
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ARTICLE XII
MINIMUM STREET AND PAVEMENT WIDTHS

Minimum right-of-way widths and width of paving and curb from back of curb to back of curb
shall be as follows:

Type of Street Right-of-Way Paving & Curb
Local Residential 50 feet 29 feet
Industrial/Commercial Local 60 feet 37 feet
Collector Residential 50 feet 31 feet
Industrial/Commercial 60 feet 37 feet
Arterial/Secondary Arterial 60-80+ feet To be determined-

(37-41 feet typically)

Provision for additional street right-of-way width may be required by the City in specific cases
for the reasons of public safety and convenience. Additional off-street parking in industrial,
commercial, and residential areas may also be required by the City. The city will designate
whether the streets are local, collector, secondary arterial, or arterial.

ARTICLE X1
STREET INTERSECTIONS

Intersections, involving the junction of more than two streets shall be prohibited.

The angle of the intersection of the street center line shall not be less than 85 degrees when a
collector or arterial street is involved, and 80 degrees for intersection of land access streets.
Right angle intersection shall be used whenever practical.

Street curb intersections shall be rounded by a tangential arc with a minimum radius of 15 feet
where a minor residential land access street is involved, 25 feet for intersections involving two
residential land access streets, 30 feet for intersections involving collector or arterial streets;
except where substantial use is anticipated by large trucks and semi-trailers; curb radius shall
be increased to accommodate the anticipated use.

Radius corners or diagonal cutoffs shall be provided on the property lines and substantially
concentric with the curb radius or parallel to the chord of the curb radius so as to maintain the
parkway width.
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ARTICLE X1V
OTHER REQUIREMENTS

Half streets are prohibited except where required in order to complete an existing half street.
Where the subdivision adjoins undeveloped land, streets shall be extended to the boundary lines
of the subdivision as necessary to provide adequate access for the development of adjacent land.
Temporary turnarounds shall be installed at the boundary lines or end of the proposed street by
paving the full right-of-way at least 25 feet wide.

Streets shall be named so as to conform to existing street names and to avoid duplication.

Streets may be constructed of Portland Cement Concrete or with bituminous plant mix. Seal
coat will not be accepted on any street or road in the City.

In the Residential, Commercial and Industrial Districts:

A. In Residential districts Collector streets shall be constructed of 6" of base rock plus 2"
of bituminous plant mix surfaced with 2" of asphalt driving surface.

B. In Residential districts local streets shall be constructed of 6" of rolled stone base
surfaced with 2" of asphalt driving surface.
C. In Industrial and Commercial districts all streets shall be constructed with 6" of rolled

stone base plus 4" of bituminous plant mix surfaced with a 2" asphalt driving surface.

All asphaltic materials shall meet Missouri Standard Specifications for Highway Department
prior to starting any construction.

ARTICLE XV
SIDEWALKS

Sidewalks shall be required on one side of the street within proposed subdivisions unless the
streets fall under the following classifications, which would require sidewalks on both sides of
these streets:

A. Primary or secondary arterial streets.
B. Collector streets.
C. Industrial and Commercial streets.

Outside edges of sidewalks shall be placed one foot inside the street right-of-way line.
Residential or commercial sidewalks have minimum width of 4 feet and must comply with the
"Americans with Disabilities Act".

Sidewalks shall be constructed of Portland Cement Concrete over 4" of wet compacted base
rock. Sidewalks shall be 4" thick. When placing new driveways, existing sidewalk which was
approved as a part of driveways, existing sidewalk which was approved as part of the
subdivision improvements maybe left in place provided it has not been broken or cracked. One-
half inch thick expansion material shall be provided between existing concrete and new
concrete. Where new sidewalk is constructed with the driveway the sidewalk pavement shall
match the required pavement thickness of the driveway, yet no less than 6",



Sec. 4

Sec. 5

Sec. 6

The surface of the walk shall have a cross-slope of one-quarter inch per foot toward the street.
Improvement plans should show the walk in plan, profile (profile only required if walks are not
adjacent to streets), and typical cross sections.

Expansion joints one-half inch in thickness shall be constructed at each side of the drives, at
intersecting walks or curbs or other locations as needed. If sidewalks are placed adjoining curb
and gutter, transverse expansion joints should be placed wherever there are expansion joints in
the curb or gutter.

Wheelchair ramps are required at all street intersections and mid-block crossings. No drainage
structure shall be permitted at ramps. Wheelchair ramps shall meet all ADA Standards.

ARTICLE XVI

INSTALLING POLES, PIPE OR CABLE, EXCAVATING, BORING, CUTTING ON CITY STREETS

Sec. 1

Sec. 2

Sec. 3

Sec. 4

Sec. 5

OR RIGHT-OF-WAY

A minimum of $5,000.00 bond shall be required made in favor of City of Forsyth. (A larger
bond may be required as determined by size and location for the work proposed.)

A right-of-way work permit shall be required prior to any work being started.
Plans must be submitted to and approved by the City of Forsyth prior to a permit being issued.

Barricades and signs must be placed in accordance with the Missouri Standard Specifications
for Highway Construction and the Manual on Uniform Traffic Control Devices.

Boring:

A. When the cause for placement of cable and/or pipe to cross the roadway, such
placement shall be by boring for said cable or pipe. If cable or pipe would require a size
of 4" or greater, said cable or pipe shall require installation of a sleeve. In emergencies,
cut or excavation in the driving surface may be allowed by the City approval in writing.

B. When work is of such a nature as to necessitate the cutting of a roadway surface, such
cut area shall be restored with State approved high early strength concrete of a
minimum of 8" thick with a minimum of 2" of bituminous mix cap meeting Missouri
Specifications for Highway Construction. (Alternate: 12" of bituminous black base
may be substituted for the 8" of concrete. This must be placed in 3" lifts and compacted
with an approved mechanical tamper or roller. This "Alternate" must first be approved
in writing by the City.)

C. It shall be the responsibility of parties performing the boring or cutting of a road to
contact the City, 24 hours before any work is started or any repairs are made. Work or
repairs done without contacting the City may result in the rejection of any or all work
or repairs being done.

D. Prior to any excavations required to retrieve lodged or entangled pneumatic boring
equipment, approval must be obtained from the City.

E. Setback for boring pit has to be specified.

F. Exposed casement shall be epoxy coated.

G. Minimum cover for casing shall be 36".

H. Ends of casings shall extend to a minimum of 3 ft. behind a curb, a storm sewer pipe,

or a water main.
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Backfill:

A. Any cuts or excavations within 2 feet of the driving surface shall be backfilled with wet
crushed limestone base a minimum of 12" deep in compacted lifts of no more the 6".
Each lift shall be tamped thoroughly with amechanical tamper before succeeding layers
are placed. These cuts or excavations must be repaired within 15 days; no exceptions.
B. The contractor shall have the option of backfilling to the surface within the right-of-way
with clean crushed rock or paying the cost of compaction tests as deemed necessary by
the City. Backfill and bedding material shall be crushed stone or crushed gravel
conforming to the requirements of ASTM Standard C33, and having a gradation as

follows:
Percent by Weight
Passing 5/8" sieve 100
Passing 1/8" sieve 75-100
Passing 3/8" sieve 30-75
Passing #4 sieve 5-25
Passing #8 sieve 0-6
C. If the rock backfill is used, a ditch check will be required at a minimum of every 300

feet. The City may require flowable concrete backfill.

Cuts or excavations within the driving surface, if determined to be necessary by the City, shall
be repaired as per Standard Details attachment. Concrete and asphalt must meet the Missouri
Standard Specifications for Highway Construction. These cuts or excavations must be
temporarily repaired within 24 hour period; no exceptions.

All installations of poles and wires must be set as close to property line as possible, no more
than one foot away. Lines and pipe must be within a 4 feet corridor along the property line and
never in the ditch line or any closer to the driving surface than 4 feet.

It shall be the responsibility of parties performing such road and/or right-of-way work to contact
the City for the necessary inspections and on completion of work.

A deviation from these regulations will be on a case by case basis. Approval must be obtained
from the City prior to any changes being made. Any deviation shall need approval in writing.

ARTICLE XVII
DRIVEWAYS

Type 1 Driveway shall be a residential/field entrance 15' - 40’ wide, measured at the right-of-
way line. Driveways ideally shall have a minimum 10' side set back from property line.
Residential private driveways shall be constructed of asphalt pavement or concrete pavement
to the right-of-way line. Crushed rock or gravel may extend into private properties.

Asphalt drives shall be constructed within the right-of-way of 4" of wet compacted base rock,

4" of bituminous base mix, and 2" of asphalt surface course. Concrete driveways shall be
constructed of plain Portland Cement Concrete 6" thick over 4" of wet compacted base rock.

11



Sec.2

Sec. 3

Sec. 4

Sec.5

Sec. 1

Sec. 2

Type 2 Driveway shall be Commercial/Industrial entrance 24' - 60' wide, measured at the right-
of-way line. Driveway shall have a minimum radius of 10 feet. Commercial/Industrial
driveways shall be constructed within the right-of-way of 4" of wet compacted base rock, 8" of
bituminous base mix, and 2" of hot mix surfaces course; or plain Portland Cement Concrete 8"
thick over 4" of wet compacted base rock.

s -

Driveways shall not be steeper than 4% within the right-of-way. — 7 = md T’/

Minimum sight distance on driveways shall be measured 12 feet from edge of payment as
follows:

375" @ 50 mph
325' @ 45 mph
275" @ 40 mph
225 @ 35 mph
200" @ 30 mph

All entrances into City streets shall be designed and constructed to accommodate storm drainage
runoff. Inlets and piping shall be utilized to intercept flows prior to entry into the curb and
gutter line of the street where possible.

ARTICLE XVIII
RESIDENTIAL PARKING AND COMMERCIAL PARKING AREAS
Residential Parking:
(
A, Each residential property owner shall provide sufficient off street parking for his or her

individual needs. Parking on the city street will not be permitted.
Public Parking Areas:
A. All public facilities (except those in areas zoned as industrial) shall provide adequate

parking to serve the public and employees. In addition, all commercial and public
parking shall meet the following requirements:

| All commercial, industrial, and/or public parking areas shall be asphalt or
concrete paved.

2. The minimum structural section for asphalt paved parking areas shall be 2" of
BP-2 grade pavement on a minimum of 6" of Type 1 Base.

3. The minimum structural section for concrete paved parking areas shall be 6" of
Portland Cement Concrete pavement on 4" of Type 1 Base.

4. ADA handicapped parking shall be in accordance with:

a. City of Forsyth Building Code
b. Handicapped access ramps shall be provided as necessary.

12



B. The parking areas shall be drained to suitably designed storm drainage systems. Flows
should be intercepted prior to entry into the street gutter. Refer to the storm drainage

requirements.

1. Minimum cross-slopes for drainage shall be 0.5% for one axis and 1.0% for the
transverse axis.

2. The minimum radius for edge of pavement at entrances and exit shall be 15
feet.

aa The minimum width of entranceway for one-way entrances shall be 12 feet, and

for two-way entrances shall be 24 feet.

ARTICLE XIX
TRANSFERRING PRIVATE STREETS TO THE CITY

The guidelines for consideration in accepting existing private roads into the public road system are:

Sec. 1

Sec. 2

Sec. 3

Sec.4

Sec. 5

Sec. 6

Sec. 7

Ninety-five percent of the residents living on the street to be transferred to the city must request
the transfer to the city.

The certified plat and written ROW or easement transfer documents must accompany the
request. The easement or ROW shall provide the maximum width attainable, not to exceed 50
for residential streets, 60 feet for collector streets, and wider as necessary for arterial streets.

The private roadway must lie wholly within the city limits.

The private road must serve not less than one residence or commercial facility for each 1/8" mile
of roadway and shall serve not less the four residences or commercial enterprises on the street.

The street owners shall grant or transfer ROW or easements as approved by the Board of
Alderman. Such ROW or easement should conform as closely as practicable to the standards
for new construction shown in City Design Manual for Roadways, Streets, and Parking and shall
be recommended by the City Engineer.

The basic intent of this policy is that existing streets will be transferred into the city inventory
on an as is basis subject to the following:

A, The roadway or street shall be asphalt or concrete paved.
B. The roadway shall be in good repair, free of potholes and failed subgrade.
C. Drainage structures shall be provided as necessary and shall be in good repair.

The specific intent of the amendment is to allow the city to accept existing streets that are in
good repair into the public street inventory even though they may not conform to the standards
for new construction. These streets would then be maintained in an "as is" condition unless
specific safety or other concerns would require significant improvement.

13
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ARTICLE XX
EXISTING CITY STREET - CONSTRUCTION UPGRADE

Many of the existing city streets do not conform to the above standards. In many cases, there
is inadequate right-of-way and manmade or natural obstructions that preclude significant
improvements of the street. In order to accommodate these problems, the following shall apply
to all existing city streets.

A. Arterial and Collector Streets: There are no arterial streets in the city at the present
time. New construction shall conform to the Design Manual.
B. Local Streets: The specific intent is that existing city streets shall be maintained to a

driveable condition approximation their condition at the time of acceptance by the city
until such time as increased traffic loading or safety consideration demand and the city
can afford to upgrade them to new construction standards. In many cases, it will not be
practicable to do so. In these cases, the street will be upgraded by minor grading,
overlay asphalt pavements, mitigation of safety issues, and construction of drainage
facilities where required. Such upgrades and improvements will be prioritized. The
priority shall be set as recommended by the City Engineer and approved by the Board
of Alderman.

ARTICLE XXI
EXISTING STREETS - MAINTENANCE

It is the intent of this guideline that existing city streets shall be maintained in a safe, driveable
condition to the maximum extent practicable with consideration given to current available
funding and staffing limitations. In general, the roadways will be maintained to the standards
at which they were accepted into the city inventory.

In cases where citizens complaints and staff investigations deems appropriate, the Board of
Alderman shall be requested to make improvements to the roadway. This request shall be in the
form of a formal request from at least 50% of the persons or businesses located along the street
in question. The request will be reviewed by the City staff and the City Engineer and
recommended to the Board of Aldermen. In general, improvements will be made only in
accordance with the appropriate priority list and when funding is available.

Snow Ice Removal: There are few existing streets that are inaccessible to city snow plowing
equipment. In cases where the street can not be safely plowed by existing city equipment or
other safety concern are prohibitive the street will be placed upon a no-plow list at this time the
street is accepted into the city inventory. Streets to be placed on the no-plow list shall be
recommended by the City staff and approval by the Board of Aldermen. They will remain on
the no-plan list until they are upgraded to new construction standards.

14
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ARTICLE XXI1I
SUBDIVISION ENTRY SIGN

Entry signs shall be located outside of right-of-way triangles.

Entry signs located within medians within the right-of-way shall be located a minimum of 10
feet beyond the radius point of the entrance drive.

No entry signs will be allowed on secondary arterial or greater classification roads.

ARTICLE XX1I
MAILBOXES

Construction of mailboxes of brick or other non-breakway materia will not be allowed on any
roads of collector or higher classification.

ARTICLE XXIV
STORM DRAINAGE CALCULATIONS OVERVIEW

The City of Forsyth requires the development of a Storm Drainage Plan by a Registered
Engineer in the State of Missouri. This plan must include the computation of various drainage
quantities, time of concentration, and the design of transport and detention facilities. These
guidelines provide the basic criterion for that design.

ARTICLE XXV
STORM DRAINAGE CALCULATIONS

The storm drainage environment in Forsyth is comprised of hilly terrain with landform either
covered by structures, parking or wooded slopes and grass. Rainfalls in the area can be heavy
in protracted thunderstorms and will develop substantial runoff and flash flooding. The primary
goal of the development of storm drainage facilities in the community is to assure the safety of
inhabitants and visitors to the area and to prevent damage to the developed infrastructure. As
secondary goal is to reduce the level of pollutants carries in the area lakes.

In general terms the primary means of controlling storm runoffis by collecting and transporting
it to the lakes. The use of small detention facilities, velocity control devices, and runoff
channels is the preferred methodology. The use of curb and gutters with drop inlets and storm
drainage piping for streets and parking areas is preferred.

The following criterion are required for all sub-divisions of four lots or more than two acres, lot
development of more than two acres, all street reconstruction projects, and drainage

improvement projects.

A. Registered Professional Engineer shall prepare a Storm Drainage plan. The plan shall
include the following:
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Sec. 2

Sec. 3

Sec. 4

H.

1. Calculate total runoff for the area drained in cubic feet per second. An
equivalent twenty-five year storm shall be used with a duration equal to the
time of concentration for each area. Channels and open culverts to be designed
for one hundred year storm.

2. Calculate the Time of Concentration in minutes for the drained area to reach the
point of discharge into the lake or other designed drainage system with a
minimum of 5 minutes.

6] Calculate the entrance requirements for all drop inlets or curb inlets in square
inches or feet.

4, Calculate the flow conditions at peak flow in storm drainage pipes, culverts,
and channels.

S Calculate the location, vertical and horizontal alignment of all drainage
facilities.

6. For developments of more than 1/2 acre in area size a detention basin will be
constructed in accordance with this manual.

7. Design culverts to carry the designed flow to suitable outflow channels or
facilities.

Where grades exceed 5% or exit velocities exceed five feet per second provide an
approved energy dissipation device to prevent erosion of soils. The minimum spacing
shall be 75 feet.

The minimum size culvert shall be 15 inches in diameter. Storm drains or culverts more
than 300 feet long shall have manholes set in the line. Manholes or inlets shall be
spaced at not more than 300 foot intervals and all bends or changes in grade.

Where street grades or ditch lines grades exceed 5% concrete or asphalt paved ditches
with paved rundowns shall be required.

Where drainage is contained in the gutter section provide drop or curb inlets and
rundown as appropriate shall be construction at not less than 300 foot intervals.
Design curb cuts and drive entrances to assure that street runoff does not flow into
driveways. Mountable curbs or slotted drains shall be utilized as necessary.
Drainage ditches in soil with velocities over 5 feet per second shall be lined with
engineering fabric, or hard-scaped in rock or concrete.

Drainage ditches with velocities over 12 feet per second shall be paved.

Design storm frequency shall be twenty-five years for all closed storm drainage systems. The

design

storm for channels shall be the 100 year storm.

Time of concentration shall be calculated using the following formula:

Kirpich’s equation: Tc = 0.0078 [L/S"?] %7

Where:

L =feet
S = feet per foot
Minimum Tc¢ = 5 min.

Rainfall intensities shall be taken from the attached table.
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Sec. 6

Sec. 7

Sec. 8

Calculating flow rates: Q = CIA

Where: Q = Peak runoff in cubic feet per second (cf3s).
I = Rainfall intensity in inches per hour. Obtained from the attached chart.
A = Area of watershed in acres. This area includes the actual area drained
through or in addition to the developed area.
C = 0.45 for residential single family areas, 0.80 for non-residential single
family areas, shall be used.

Design of open drainage channels: Drainage Channels shall be designed using the manning
equation for open channel flow. The channel shape may be trapezoidal, rectangular, or circular
at the designer’s discretion. The channel depth shall be designed so that the peak runoff flow
(100 year storm) will be accommodated plus 1.0 ft. of freeboard to determine the channel depth.
Where channel depth will exceed one foot of trapezoidal section with a maximum of 2:1 side
slopes (3:1 slopes are more desirable) shall be used.

Culverts and Storm Drain Piping Systems shall be designed using open flow non-pressure
hydraulics. Pipes shall be designed using inlet-control culvert analysis based on head available
at the inlet end of the pipe. Piping systems with multiple pipes can be designed similarly pipe
to pipe, or can be designed corporately using computer analysis such as "Storm Cad" by Haestad
Methods. Pipes shall be designed to carry the 100% of the peak flow for the design storm (25

year).
In addition, the following conditions shall be met:

The minimum pipe size shall be 15 inches in diameter.

Pipe under City streets shall be Class III RCP unless cover dictates Class IV.

The minimum pipe slope shall maintain 2.0 feet per second velocity.

Inlets or junctions shall be constructed along pipe systems so that the maximum run of

pipe does not exceed 300 feet.

The first inlets shall be placed where the drainage areas equal one (1) acre for

commercial type development, and two (2) acres for residential type development. Inlet

capacity must be reviewed for bypass versus interception, bypass flows must be

accounted for in subsequent downstream inlets.

F. Provide suitable energy dissipation devices, i.e., ri prap or concrete block spillways at
inlet and outlet pipes, or elsewhere in channels as required.

G. Piping systems shall be designed to HS-20-44 design loading; pipe class and cover over

piping being considered.

COwp
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TABLE OF RAINFALL DEPTH & DURATION DATA

Duration Rainfall Intensity, Inches/Hour
Minutes 2-yr S-yr 10-yr  25-yr 50-yr 100 yr
5 5.40 6.48 7.23 8.40 9.30 10.20
6 5.19 6.21 6.99 8.08 8.82 9.82
7 4.99 5.98 6.70 7.78 8.60 9.46
8 4.80 5.75 6.46 7.50 8.30 9.10
9 4.60 5.54 6.22 7.22 8.01 8.78
10 4.42 5.34 6.00 6.97 7.71 8.46
11 429 5.16 5.79 671 - 7.44 8.16
12 4.13 498 5.58 6.48 7.18 7.88
13 4.00 4.81 5.40 6.27 6.94 7.62
14 3.88 4.78 5.24 6.08 6.83 7.40
15 3.75 4.53 5.10 5.91 6.55 7.20
16 3.66 4.42 4.98 5.78 6.41 7.03
17 3.56 4.31 4.86 5.65 6.27 6.89
18 3.48 4.21 4.75 5.53 6.13 6.75
19 3.40 4.13 4.66 5.42 6.02 6.62
20 3.32 4.04 4.56 5.32 5.91 6.51
25 3.00 3.78 4.17 4.89 5.44 5.99
30 2.72 3.38 3.84 4.52 5.03 5.56
35 2.51 3.13 3.57 4.20 4.70 5.18
40 2.32 2.91 3.32 3.92 4.39 4.84
45 2.16 2.71 3.11 3.68 4.11 4.54
50 2.01 2.52 291 3.44 3.85 4.26
55 1.88 239 2.74 3.23 3.62 4.02
60 1.80 2.28 2.61 3.08 3.44 3.80
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Sec. 1

Sec. 1

Sec. 1

Sec. 2

Sec. 1

iii. The hydrographs shall be presented graphically or by tabular format through
engineering software such as “POND-2".

iv Flood routings shall be made for each design storm, such that flow rates exiting out
of the control structure are less than or equal to the existing flow rates as
determined.

ARTICLE VII
CALCULATIONS

Calculations shall be provided for the drainage areas to detention, hydrographs, control structure
discharge vs. elevation, detention volume vs. elevation, and flood routings.

ARTICLE VIII
FREEBOARD

There shall be a minimum of twelve (12) inches of freeboard set from the maximum calculated
ponding within the detention areas and the top of detention berm. An emergency spillway can be
established at an elevation 6 to 8 inches below the top of berm elevation, set in a location where
spillage does not adversely impact downstream conditions of the watershed.

ARTICLE IX
CONSTRUCTION MATERIALS

Materials shall be appropriate for the use intended and assure stability of the construction and
esthetic acceptability at the location proposed. Drainage ditches may be stabilized earth, riprap,
concrete, or other durable material. Detention basin inlets, basin, and outlet structures may be of any
durable material subject to the approval of the City Engineer. Storm drainage channels may be
stabilized earth, concrete or other material subject to approval. All pipes at a minimum must be
capable of sustaining an AASHTO HS-20-44 loading. Approved pipe materials include reinforced
concrete for all pipe under street paving, per MoDOT section 726 and 1026. For all other locations
reinforced concrete or corrugated metallic-coated steel pipe, per MoDOT section 725 and 1020, may
be used.

Construction specifications for the development of streets, parking and storm drains shall be used.
ARTICLE X
TEMPORARY SEDIMENT BASINS DURING CONSTRUCTION
Storm detention areas shall be used as sediment control basins during the construction activity.

Protection devised shall be installed in and about the sediment basin to protect against soil transport
downstream out of the project site.



~

Sec.2 Detention basins used as sediment control basins shall be cleaned out and restored to design volume

upon completion of public improvements.

Sec.3  The minimum volume to be provided for a sediment control basin shall be 2000 CF (cubic feet) for

each acre to be disturbed within the project limits.
building/drives/paved areas in lots, etc. shall also be inclu

\\Server\projects-m\03-202\Specs\sections. wpd
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SECTION V
STORMWATER DETENTION AND SEDIMENTATION DESIGN

ARTICLEI

Unless the context specifically indicates otherwise, the meaning of terms used in this Ordinance shall be as
follows:

Sec. 1

Sec. 2

Sec. 3

Sec. 4

Sec. 5

Sec. 6

Sec. 7

Sec. 1

Sec. 2

Sec.3

"City" shall mean the City of Forsyth, Missouri.

"Contractor" shall mean any individual, firm, partnership, or corporation hired to construct storm
water detention facilities.

"Developer" shall mean any individual, firm, partnership, corporation, political corporation or
subdivision of either the state or federal government who seeks to construct improvements within
the City, requiring storm water detention areas.

"Engineer” shall mean an individual registered as a professional engineer in the State of Missouri.

"Missouri Department of Natural Resources" (Mo. D.N.R.) shall mean the state agency having
Jurisdiction over community land disturbance permits, including regulations issued by the Agency.

"Shall" is mandatory, "should" or "may" is permissive.

"Superintendent” shall mean the authorized representative of the City, whose responsibility is the
inspection and approval of the storm drainage facilities.

ARTICLE II

That the specification for the construction and maintenance of storm water detention facilities in the
City of Forsyth, Missouri, shall be as set forth in this manual which is incorporated herein fully by
reference thereto as if set forth herein verbatim.

That storm water detention facilities in the City of Forsyth, Missouri, will be so constructed as to
fully comply with the terms, conditions and specifications.

That following approval by the Superintendent and certification by the engineer, the City will accept
the storm water detention areas for operation. Storm water detention areas shall be constructed
within private property, outside of public rights-of~way. Drainage easements shall be established
encompassing the entirety of the detention facility; or the detention area shall exist entirely within
land designated as common area. Maintenance of detention areas shall be the property owner, or
property owners’ association.



Sec. 1

Sec. 2

Sec. 3

Sec. 4

Sec. 5

Sec. 6

Sec. 1

Sec. 2

Sec.3

Sec. 1

ARTICLE II

The developer who requests improvements including storm detention areas shall request and may
be granted the right to construct such improvements by the City.

The developer shall obtain the services of an engineer, who shall prepare design plans for the
required improvements. The plans shall be submitted to the City and Mo. D.N.R. for approval prior
to beginning any work.

The developer shall obtain the services of a contractor who shall install the improvements in
accordance with the approved plans and specifications. The contractor shall provide a Performance
Bond in the City’s name to assure completion of the work and a one-year guarantee on the work
installed from the date of City acceptance of work.

The engineer shall prepare the plans in accordance with the following minimum conditions, as
identified in the specifications.

The developer shall be responsible for all cost of engineering, construction and any associated cost
resulting from the improvements.

The City will provide written approval for the improvements. The City reserves the right to not
approve any improvements.

ARTICLE IV
STORM WATER DETENTION FACILITIES

The design of storm water detention facilities shall consider the following:
a. the primary purpose is to maintain or reduce overload flow rates and flow velocities, and
b. to reduce sediment and certain pollutants being carried downstream.

A rectangular basin shape is desirable where the width is approximately (1/2) one-half the length.
It is preferred that the inlet pipe(s) be located on the opposite end from the outlet control structure
to reduce “short-circuiting”, and provide the maximum detention time within the basin.

Storm water detention areas shall be constructed within private property, outside of public rights-of-
way. Drainage easements shall be established encompassing the entirety of the detention facility;
or the detention area shall exist entirely within land designated as common area. Maintenance of
detention areas shall be the property owner, or property owners’ association.

ARTICLE V
DESIGN METHODS

Plans for detention facility and calculations shall be prepared by a Professional Engineer, submitted
to the City of review and approval prior to any construction of said detention facility.



Sec.2  Volume of detention shall be provided to reduce developed condition flow rates to less than or equal
to the existing condition rates of runoff for the project.

Sec. 3 Detention volumes shall be designed for the individual project site only, however, detention areas
located within flow lines of larger overall watersheds need review for channelization of said
watershed around or through the proposed detention area.

Sec. 4 The design storms to be used to determine detention volume shall be the 2-year, 10-year and 100-
year storms.

ARTICLE VI
METHOD OF ANALYSIS

Sec. 1 Volume of detention for projects 10 acres or less shall be evaluated by the “Simplified Volume
Formula”, or the Modified Rational Hydrograph Method.
a. Simplified Volume Formula:
V =R x A x Tc (minutes) x 60 (sec./min.)
V = total volume of retention - round up to nearest 1,000 cf
R = differential runoff rate
e x (Cd - Ce)
where I,y - intensity rate for 100 year storm at Tc
Cd = developed condition “C” (impervious cover factor)
Ce = existing condition “C” (impervious cover factor)
A = project area (acres)
Tc = time of concentration - 15 minutes shall be used as the minimum time

b. The outlet control structure must be designed to regulate discharge flow rates to less than
or equal to that of the existing conditions for each design storm. Volume of detention may
need to be adjusted to maintain existing flow rates leaving the site.

Sec. 2 The Modified Rational Hydrograph Method is defined as follows:

a. Volume of detention for projects 10 acres or greater shall be evaluated by the “Modified
Rational Hydrograph Method.”

b. Modified Rational Hydrograph Method:

i. Rational based, triangular synthetic hydrographs shall be generated for existing and
developed conditions for the project site, for all of the-design storms (2, 10and 100
year).

ii. Hydrographs shall be constructed based on the formulas:
Te=Tp
Tb-2.67 Tp
Tc = time of concentration, minimum Tc¢ = 5 min.
Tp = time of peak conditions flow rate, set at Tc
Tb = base of hydrograph or end of flow event where zero (0) flow
rate is again achieved

3



SECTION VI
STREET LIGHTING DESIGN

ARTICLE I
GENERAL

Streets erected within the city limits of Forsyth shall conform to the requirements of Ordinances of
the City of Forsyth and the City of Forsyth Design Manual. The design and installation of new
streetlights will fall into one of three basic areas:

Sec.

Sec.

Sec.

Sec.

Sec.

Sec.

Sec.

Sec.

Sec.

Sec.

1

2

New street light in an existing neighborhood on an existing city street.

Installation of new or additional street lights within an established neighborhood or
development.

Streetlights in a new development for transfer into the city system.
The city currently operates streetlights in three modes.

City constructed, maintained and operated on Empire Electric source. This would include
lights installed and wired to city standards and accepted into the system. The street
light(s) would be on a metered Empire Electric power source with the city paying
electricity use bill.

Empire electric owned, maintained, operated streetlights under current operation
agreement with the city. These are existing streetlights currently rented to the city by
contract with Empire Electric.

Empire Electric owned, maintained, and operated streetlights under current operation
agreement with the city. These are existing streetlights currently rented to the city by
contract with Empire Electric.

The mode of operation will be recommended by the City Engineer and approved by the
Board of Aldermen at time of application.

ARTICLE II
NEW STREETS LIGHTS IN AN EXISTING NEIGHBORHOOD

If the existing adjacent street lights are Empire Electric fixtures mounted on their poles
and rented to the city under a current contact and an existing Empire Electric pole is
appropriately located, the street light should be ordered from Empire Electric by the City
under the street light contract at the current rate.

If there is no convenient Empire Electric pole or if the existing system is underground
and/or ornamental then three options are available.

a.  The applications may contract with Empire Electric to install the approved
streetlights at their expense and the City will take over the rental rates for the new
lights with prior approval of the Board of Aldermen.



b.  The applicant may contract with a private firm to install the approved streetlight
wired to the Empire Electric System as approved by the Board of Aldermen. Upon
completion, the City would accept the new installation.

¢.  The City would contract for or construct the requested streetlight when funds are
available.

d.  The street light design would conform to these specification.

ARTICLE III

INSTALLATION OF A STREET LIGHTING SYSTEM IN AN EXISTING NEIGHBORHOOD

Sec. 1

Sec. 2

Sec. 1

Sec. 2

Sec. 1

If the existing adjacent street lights are Empire Electric fixtures mounted on their poles
and rented to the city under a current contract and existing Empire Electric poles are
appropriately located, the street lights should be ordered from Empire Electric by the City
under the street light contract at the current rate.

If the existing system is underground and/or ornamental, the three options are available.

a.  Theapplicant may contract with Empire Electric to install the approved streetlights
of there expense and the city will take over the rent rates for the new lights with
prior approval of the Board of Aldermen.

b.  The applicant may contract with a private firm to install the approved streetlights
wired to either the City system or Empire Electric as approved by the Board of
Aldermen. Upon completion, the City would accept the new system.

c.  The City would contract for or construct the requested street lighting system when
funds are available.

d.  The street light design would conform to these guidelines.

ARTICLE IV
STREET LIGHTING SYSTEMS IN NEW DEVELOPMENTS

The developer shall submit a Street Lighting System Plan conforming to these design
guidelines and construct the approved system at his expense. Upon completion and final
inspection of the system, the City would accept the system and assume operational costs
thereof.
The mode of operation and wiring system appropriate thereto would be selected by the
Board of Aldermen at the time of application for the Building Permit.

ARTICLE V

STREET LIGHTING DESIGN STANDARDS

Location Requirements:

a.  Along the new street at the following intervals:



@ Mo oo

i. Where intersections on existing or proposed residential or local streets are
more than 400 feet apart, lights shall be located at up to 400 feet intervals.
Existing lots with a frontage of less than 300 feet shall be exempt.

ii. Where intersections on existing or proposed non-residential or collector
street are more than 300 feet apart, lights shall be placed at up to 300 feet
intervals. Existing lots with frontage of 200 feet or less shall be exempt.

iii. Where intersections with existing or proposed arterials streets, or US
Highway are in excess of 200 feet streetlights shall be placed at intervals
up to 200 feet apart. Lighting along all federal and state routes shall meet
MoDOT lighting standards.

At all intersections.

At all turn around areas and dead ends.

At all curves of less that 150 feet radius and a delta angle of more than 30 degrees.
Streetlights over the traveled way shall be a minimum of 20 feet above the surface.
Streetlights located adjacent to the roadway shall be not less than 12 feet high.
Streetlight poles shall be located at the outside edge of the city easement or not less
than three feet from back of curb or edge of pavement, whichever is the greater.
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SECTION VII
WATER DISTRIBUTION SYSTEM

SPECIFICATIONS

General

Scope

Work in Public Thoroughfares
Connections to Existing Mains
Clearing

Hauling

Distribution and Storing
Installation - General

Trench

Solid Rock Excavation

Pipe Support and Embedment
Handling of Water Main Material into Trench
Laying Pipe

Cutting Pipe

Deflection at Joints

Valves

Dead-Ends

Anchorage for Plugs, Caps, Tees and Bends
Fire Hydrants

Backfilling Trenches

Pressure and Leakage Test
Disinfection

Blasting

Boring and Casing

Other Utility Crossings

Fences and Gates

Grading and Seeding

Cleanup

Final Inspection and Acceptance
Materials

Water Detail Drawings



1.

A

WATER DISTRIBUTION SYSTEM

GENERAL

SCOPE

A.

3.

SPECIFICATION
All applicable work shall be done in accordance with these specifications for materials and
construction methods to be utilized by the contractor and shall be considered minimum
requirements.
References in abbreviation form to standards and other specifications whenever used in
these documents shall mean the following:
AWWA - American Water Works Association
ASTM - American Society for Testing Materials
AASHO - American Association of State Highway Officials
ANSI - American Standards Institute
STATE HIGHWAY - Missouri Standard Specifications for Highway
SPECIFICATIONS Construction, Missouri Department of Transportation
These specifications shall apply to the installation of all pipe, fittings, valves, hydrants,

service and meters included in the water distribution system. Specific materials to be used
shall be set forth on the plans.

WORK IN PUBLIC THOROUGHFARES

A.

All work by the contractor in public thoroughfares shall conform to the specifications and
requirements of the authority having jurisdiction, (e.g., State Hi ghway Department, County
Court, Special Road District, District, etc.). Any method or manner of work of the
contractor resulting in conditions unsatisfactory to the governing authority shall be
discontinued and the contractor shall immediately commence work in an approved manner
to correct any conditions of the work in progress so disapproved. Excavations across streets
or in street intersections shall be made to keep one lane open to traffic at all times, if
possible, and he shall notify and make arrangements with the proper authority in advance.

The contractor shall maintain proper and sufficient barricades, lights and warnings on and
near trenches and obstructions in safeguard against injury and damage. The contractor shall
promptly backfill or satisfactorily barricade any open ditch which is an unnecessary hazard.

Allwork by the contractor shall be done in such 2 manner that a minimum of inconvenience
will result to pedestrian and vehicular traffic and to occupants of property along the routes
of the mains and lines to be laid, and the contractor shall, in all respects, use his best efforts
to preserve, maintain, and foster good will and amiable relations with all residents and
property owners along the route of such water mains and lines.



4. CONNECTIONS TO EXISTING MAINS

A.

The contractor will make tie-ins and/or taps onto existing live water mains under the
supervision of the City, using approved equipment and materials. The contractor shall not
operate any valves, fire hydrants, blow offs, or similar equipment on the existing water
system of the utility. The City will arrange for personnel for valve operation as required.
If it should be necessary for the water supply of any customer to be turned off, it shall be
done only with the approval of the City, and it shall be the responsibility of the contractor
to notify all customers to be affected at least twenty-four hours in advance of such and the
anticipated duration thereof. If, it is not practical or advisable to have the water off in the
existing system for such purpose during regular working hours, the contractor shall schedule
such work, on overtime if necessary, at a time approved by the City.

5. CLEARING

A.

The Design Engineer will establish the construction limits and will designate all existing
structures above the ground, trees, shrubs, and plants that are to remain. The contractor
shall preserve without damage these items throughout the construction period. Minimum
clearing is required.

Trees, stumps, brush and hedge within the construction limits that are not designated to
remain shall be cleared and grubbed only to the extent required for the installation, with
debris completely removed from the site and disposed of by the contractor.

Existing structures, including but not limited to, pavement, curbs, sidewalks floors and
similar objects where portions of these objects are to be left in place, shall be removed to
an existing joint or a new joint sawed to a minimum of one inch (1") with a true line and
vertical face. Sufficient portions of such objects shall be removed to at least six inches (6")
behind the trench width. The debris resulting shall be removed from the site and disposed
of by the contractor.

6. HAULING

A.

7.

All pipe, fittings, valves, hydrants and accessories shall be loaded and unloaded by lifting
with hoists or skidding to avoid shock or damage. Under no circumstances shall such
materials be dropped. Pipe handled on skidways shall not be skidded or rolled against pipe
already on the ground.

All materials received at the job site shall be carefully inspected for damage in transit.
Damaged materials shall be so marked and removed from the site as soon as possible.

DISTRIBUTION AND STORING

A.

All materials and equipment used in the construction project shall be so placed so that they
will not injure the public or private property and also all fire hydrants, fire and police
alarms, mail boxes, water valves, and other utility and sewer manhole and vault covers in
the vicinity shall be freely accessible at all times. All pipe shall be loaded, hauled, unloaded
and distributed in such manner as to not injure or damage the pipe or the coating thereon.
In hauling pipe, each length must be protected by pads from contact with the truck. Slings
of canvas, leather or other materials acceptable to the Engineer may be used in the handling
of the pipe, but chains, cable and rope shall not be used in any manner to contact and injure
the coating.

3.



8.
A.
B.
o
A.
B.

In case of injury to the protective coating or lining on the materials, the contractor shall
repair at his expense such injury and shal] replace the coating or lining so that the coating
or lining shall be in as good condition as it was prior to injury. The city will determine if
replacement s required.

Placement shall be such that the pipe can not be contaminated with surface water, dirt, other
materials. Pipe shall not be laid in ditches. Valves, fittings, hydrants shall be distributed
a maximum of one day ahead of their anticipated installation,

INSTALLATION - GENERAL:

TRENCH:

made by beginning the trench transition such that a smooth curve is obtained which will
allow the pipe to be installed without placing the pipe in a stressed condition or exceeding
the pipe joint allowed deflection angle, The contractor shall notify the City when he feels



shall excavate and remove such unsuitable material to a depth of two feet (2") below the
subgrade at full trench width. Before the embedment material is placed, the subgrade shall
be made by backfilling with bedding rock material.

Subgrade in Rock Trenches: Where excavation is made in rock, the clearance shall be six
(6") inches minimum below the pipe.

Subgrade in Earth Trenches: Where excavation is in earth the clearance shall be four (4")
inches below the pipe.

The contractor may remove and separate the top soil or elect to obtain the required topsoil
from another source for use in restoration.

10. SOLID ROCK EXCAVATION:

A.

Solid rock shall be defined as such material that cannot be excavated without drilling and
blasting, wedging, sledging or barring. Stones, boulders, or underground concrete segments
ten (10) cu. ft. in volume or greater, shall be classified as solid rock.

Whenever rock is encountered in the trench and excavation is required to be made, the
contractor shall excavate the same using methods generally accepted by the construction
industry for the specific site. Where drilling and blasting is used, the contractor shall
provide proof of proper blasting insurance in effect at the time of the work and conduct a
pre-blast survey of all surrounding structures which might be damaged, and operate a
seismograph to indicated and record ground movements due to blasting. The record of
monitoring shall include location, day, time, and an event log.

11. PIPE SUPPORT AND EMBEDMENT:

A.

The barrel of the pipe shall be supported by clean, crushed rock bedding material with a
minimum thickness of 4". The contractor shall then embed the pipe with bedding stone to
a point at least 6" over the top of the pipe.

All bedding stone material used shall have the following gradation:

Percent Passing Sieve Size
100 3/8 inch
95-100 No, 4

12. HANDLING OF WATER MAIN MATERIAL INTO TRENCH:

A.

Proper implements, tools, and facilities satisfactory to the City shall be provided and used
by the contractor for the safe and convenient prosecution of the work. All pipe fittings,
valves, and hydrants shall be carefully lowered into the trench piece by piece by means of
a derrick, ropes or other suitable tools, or equipment, in such manner as to prevent damage
to water main materials and protective coatings and linings. Under no circumstances shall
water materials be dropped into the trench.



13. LAYING PIPE:

A.

Pipe shall be laid with bell ends facing in the direction of laying unless directed otherwise
by the City. Every precaution shall be taken to prevent foreign material from entering the
pipe while it is being placed in the line. If the pipe laying crew cannot put the pipe into the
trench and in place without getting earth into it, the City will require that before lowering
the pipe into the trench, a heavy, tightly woven canvas bag of suitable size shall be placed
over each end and left there until the connection is to be made to the adjacent pipe. During
laying operations, no debris, tools, clothing or other materials shall be placed in the pipe.

After placing a length of pipe in the trench, the spigot end shall be centered in the bell and
the pipe forced home and brought to correct line and grade. The pipe shall be secured in
place with approved embedment material tamped under it. Pipe and fittings which do not
allow a sufficient and uniform space for joints shall be removed and replaced with pipe and
fittings of proper dimensions to insure such uniform space. Precautions shall be taken to
prevent dirt from entering the joint space. A suitable wood blocking shall be used to force
the joint together using a pry bar. Using a backhoe bucket shall not be allowed to join the

pipe.

The contractor shall install a "locator” tape in the trench above the bedding. adjacent to the
pipe. The tape shall be looped along the lead to each fire hydrant and exposed at the hydrant
traffic flange.

At the conclusion of each day’s work or any other significant delay in the pipe installation,
a slip joint cap shall be placed on the end of the pipe. If groundwater or threat of rain is
expected, the end of the pipe shall be supported in a manner that water cannot enter the pipe
at the cap unless the cap has a watertight joint.

14. CUTTING PIPE:

A.

15.

The cutting of a pipe for inserting valves, fittings, or closure pieces shall be done in a neat,
workmanlike and approved manner without damage to the pipe or cement lining and so as
to leave a smooth end at right angles to the axis of the pipe.

The cutting of pipe shall be by means approved by the pipe manufacturer and shall result
in a smooth, square pipe end with proper taper for the joint system.

DEFLECTION AT JOINTS:

A.

Wherever it is necessary to deflect pipe from a straight line, either in the vertical or
horizontal plane to avoid obstructions or plumb stems, or where long radius curves are
permitted, the amount of deflection allowed shall not exceed that required for satisfactory
jointing of the joint, and shall be approved by the Engineer and manufacturer's
recommendations.



16. VALVES:

A.

Valves, fittings, plugs and caps shall be set and Jointed to pipe in the manner heretofore
specified for cleaning, laying and jointing pipes. Valves in water mains shall, where
possible, be located on the street property lines extended unless shown otherwise on the
plans. A valve box shall be provided for every valve which has no gearing or operating
mechanism or in which the gearing or operating mechanism is fully protected with a cast
iron grease case. The valve box shall not transmit shock or stress to the valve and shall be
centered and plumb over the wrench nut of the valve, with the box cover flush with the
surface of the finished pavement or such other level as may be directed by the City.

Valves shall be set on bedding stone material. Valves 4" and larger shall be anchored by
placing concrete on each side of the valve and tied down by 2 - #4 rebars over the top of
the valve and set in the concrete.

17. DEAD-ENDS:

A.

All dead-ends on new mains shall be closed with plugs or caps, with a hydrant installed, as
shown on the drawings.

18. ANCHORAGE FOR PLUGS, CAPS, TEES AND BENDS:

A.

19;

All plugs, caps, tees and bends deflecting horizontally 11-1/4° or more on mains two inches
(2") in diameter or larger shall be provided with a reaction backing so movement shall be
prevented under operating pressure conditions.

All bends vertically shall be anchored and tied down to concrete placed to each side of the
fitting using 2 - #4 rebars. The trench shall be widened to allow placement of concrete on
each side of the fitting which provides a minimum surface area of 4 ft.2 and 1/3 cubic yard
of concrete to each side of the fitting.

Reaction backing shall be concrete having a compressive stren gth of not less than 2,500 psi
at 28 days. Backing shall be placed between solid ground and the fitting to be anchored; the
area of bearing on the pipe and on the ground in each instance shall be that shown on the
plans. The backing shall, unless otherwise shown or directed, be so placed that the pipe and
fitting joints will be accessible for repair. When, in the opinion of the City, the concrete
used for reaction backing is of questionable strength, the contractor shall remove and
replace the backing or demonstrate the backing has required strength.

FIRE HYDRANTS:

A.

Fire hydrants shall be furnished and installed by the contractor as called for on the plans.
Fire hydrants shall be installed plumb with pump nozzle toward the street or pointed toward
street. Bury line of fire hydrant shall coincide within three inches (3") with finished grade
or hydrant shall be replaced with a shorter hydrant or increased in height by addition of an
extension as required. Field painting or repainting as provided in materials specifications
is required before acceptance. They shall be covered with a secured burlap sack until main
is in service.



B. A drainage pit 2' by 2' and 2’ below the bottom of the hydrants shall be €xcavated and then
refilled completely with coarse gravel or broken stone, properly placed under and around
the bowl of the hydrants and upto alevel of 6" above the Waste opening. Each hydrant shall
be set on a flat precast concrete slab 16" x 16" X 4" and the hydrant, when set, shall be
plumb and well braced against unexcavated earth at the end of the trench with concrete
reaction backing.

20. BACKFILLING TRENCHES:

shall take place. Length of an open trench shall not exceed 15 0 feet, Intersecting streets
shall be open to traffic at end of work day. At the end of each days work, the trench shall
be backfilled to a distance of 10 feet from the end of the pipe. Barricades around open

B Backfill over backing blocks or anchoring shall occur when concrete has attained one (1)
day strength.

C Backfill above the pipe embedment shall be with suitable materials excavated from trench
and processed as required, or borrowed from locations arranged for by contractor Material
shall be free from organic matter, refuse ashes, cinders or other unsuitable material, and

trench. Right Angle (90°) to the trench backfilling should notbe done, 45° angle backfilling
should provide a sloping fill face to minimize damage to the Pipe and obtain a better

D. Backfill materials placed underroad beds, roadway crossings, paved parking lots, and paved
drives shall be crushed stone for the entire depth of trench.

E. Compact materials at or near optimum moisture content as determined by the Engineer.
Compact with equipment and by methods which will prevent settlement and obtain the

specified density. Density of compacted backfill materials shaj] be as follows:

€9 Embedment materia] - 95%. Accomplish by spading, rodding and foot traffic to
an approved condition. No testing is necessary.

2) Material above the embedm ent material when trench jg under paved roadways or

3 Material above the embedment, 85% minimum to revent future settlement.
p

Maximum density shall be determined by the AASHO Standard Methods.
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A.

Trenches under existing concrete or asphalt paved roadway crossings, parking lots, and
driveways shall be backfilled as specified above to within two (2) inches of the original
surface. Where high traffic volume and speed do not allow base rock to be used as a
temporary surface, fill final two (2) inches with an approved cold-mix asphalt to permit
traffic for the intervening period between backfilling and pavement replacement. Trenches
under low type bituminous surface or gravel roadways shall be backfilled and the surface
repaired with gravel until final repairs are made. Maintain surface as necessary until final
acceptance. Maintain backfilled trenches not in paved area as required and directed. AJ]
trench settlements shall be corrected prior to acceptance and through the guarantee period.

Trench lines on easements and vegetated areas shall be graded smooth immediately after
backfilling. Excess materials from the excavating, clearing, etc., shall be removed, except
for a reasonable windrow of select backfill material left to one side of the trench. Following
sufficient weathering and trench settlement, any excess material shall be removed prior to
final grading and seeding. Areas subject to erosion shall be graded smooth and seeded and
mulched within 7 days of backf; lling.

PRESSURE AND LEAKAGE TEST

Before applying the specified test pressure, all air shall be expelled from the pipe. If
hydrants or blow-offs are not available at high places, the contractor shall make the
necessary taps at points of highest elevation before the test has been completed. Saddles
and corporation stops shall be used at these high points and left in place.

Test pressure shall be as determined by the following formula:

P (TOE - GE) x 1.50

2.31

P = Testing pressure in psi at elevation of gauge
w/minimum 125 psi.

TOE = Tank overflow elevation.

GE

Elevation at centerline of gauge

No water main or section thereof will be accepted if and while it has a leakage rate in excess
of that determined by the following formula:

L = ND (P)1/2 in which
7400
L = Maximum permissible leakage in gallons per hour

0.



G.

N = Number of pipe joints in the line under test

D = Nominal internal diameter of the water main being
tested in inches
P = Average actual pressure in psig in the water main

Perform test by holding pressure for two hours and measuring the amount of water lost by
use of meters or other methods approved by City. Tests are to be made with the City
present.

If test indicates leakage greater than that specified, the defective pipe, joint, or joints shall
be located and repaired, with tests run again after correction is made to pipe.

Contractor is to furnish all necessary labor, materials and equipment for testing and shall
stand the expense of water wasted through testing. Each line segment between main line

valves shall be tested.

All pipe, fittings, valves, hydrants, service connections shall be tested.

20! DISINFECTION

A.

The contractor shall perform the disinfection of water mains. The method will bé performed
in accordance with AWWA C651-(latest edition). All cost in connection with the
disinfecting operation shall be at the expense of the contractor.

Perform disinfecting operations after hydrostatic tests have been completed and separately
on segments of the lines between isolation valves. Disinfecting shall not be performed until
all line segments are ready for disinfecting, including successful pressure and leakage
testing and the lines sufficiently flushed to remove all mud, dirt and other debris.

Applied chlorine shall be in the form of liquid chlorine gas-water mixture or high-test
calcium hypochlorite (65% CI). High-test calcium hypochlorite shall first be made into a
paste and then thinned to approximately a 1% chlorine solution, which requires one pound
of compound mixed with 8.0 gallons of water.

Application of chlorinating agent shall be at the beginning of the segment being tested
through a corporation stop inserted for the purpose. Apply at rate of approximately 25 ppm
or as required to produce 10 ppm after 24 hours standing.

The contractor shall perform all flushing and sampling required to put the mains and runs
into service by the methods allowed: Filling velocities shall not exceed one foot per second.
Samples for bacteriological testing shall be delivered to the Missouri Division of Health
Laboratory or other approved laboratories for analysis. Two consecutive sets of acceptable
samples, taken at least 24 hours apart, shall be collected from the main. At least one set of
samples shall be collected from every 1,200 ft. of new main, plus one set from the end of
the line and at least one set from each branch. Samples shall be collected from a corp stop
and copper-tube gooseneck assembly.

10-



No usage of water from a new main for any purpose shall occur until disinfection is
completed and accepted.

Treated water shall be retained in the pipe long enough to destroy all nonspore-forming
bacteria. This period shall be at least 24 hours and shall produce no less than 10 ppm at the
end of the line segment. The contractor shall provide a suitable test kit to check the
chlorination concentration.

Sample cock assemblies shall be furnished, installed and removed by the contractor at the
end of the main segment to be disinfected. The corporation cock will be removed and
replaced by a brass plug. A temporary blow-off shall be provided at the end of the main
being sterilized to provide a means of flushing if a hydrant is not available. Upon
completion of the sterilization process, the blow-off shall also be removed. Sampling from
a hydrant will not be allowed.

Following disinfection, flush treated water from line at all extremities until replacement
water is tested to be of comparable quality to that in existing mains. The City will fill the
main the first time for this particular test; any subsequent filling of main will be at the
contractor's sole cost for water used at regular rates. Tests for quality shall be taken at least
two days after flushing. Should initial treatment fail to result in conditions specified, the
contractor shallrepeat original chlorination procedure until satisfactory results are obtained.

23. BLASTING

A.

All blasting is performed at the contractor's sole risk. The contractor is solely responsible
for any and all damages caused by blasting to any adjacent structure or any other
underground facility. Extreme care should be exercised when paralleling or crossing other
underground facilities.

24. BORING AND CASING

A.

The contractor shall make boring and casing crossings where shown on the plans. The
contractor shall pay fees and obtain permits for the crossings and shall comply with all
requirements of the Highway Department crossed. The contractor shall furnish all pipe,
pipe encasement, boring equipment, timbering, shoring, bracing, rock excavation and other
labor materials required and shall receive no additional payment for extra items involved.
Casing pipe and carrier pipe shall be installed in accordance with the Highway Department.

Casing pipe and joints shall be constructed from new steel, having a minimum yield strength
0f 35,000 psi. Joints shall be leak proofed by welding. Pipes under highway crossing shall
have the following wall thickness: 16" and under, 0.188"; 18", 20" and 22", 0.250".

Casing Pipe Installation: Casing pipe shall be jacked or installed in an auger-bored hole to
the line and grade required by the plans. Holes 2" in diameter larger than the casing shall
be filled with cement grout or sand.

Carrier Pipe Installation: The carrier pipe shall be placed in the casing using temporary
wood shims and then filled with sand for permanent support under the pipe. Complete
filling of casing with sand is not required. Manufactured 14 gauge S.S. band and high
density polymer runner casing spacers, 3 per pipe section or a 10 foot maximum spacing,

11-



OTHER UTILITY CROSSINGS

25,
A.
B.
C.
26.
A.
B.

Extreme care shall be taken in crossing or paralleling water, sewer, gas, and other utility
lines. 1If solid rock js encountered in such areas, no explosives shall be used, The
contractor shall be fully liable and shall pay full cost of repairing any damaged facility.

proposed sewer. In cases where it 1s not practical to maintain a ten foot separation,
the Engineer may allow deviation on a case-by-case basis. Such deviation may
allow installation of the water main closerto a sewer, provided that the water main

Contractor will replace fences to their or ginal location and conditions upon completion of
the line segment.

Contractor shall be res ponsible for keeping gates closed at all times during performance of

work. Contractor shall be responsible for any damage resulting in leaving gates open or
slack fence caused by improperly installed gate.
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27.

Fence repairs shall be in a workman like manner including the use of fence splices designed
for the repairs to be made. Fences taken down by the contractor which are not suitable for
replacement shall be replaced with new materials.

GRADING AND SEEDING

A.

All disturbed lawn, pastures, and other non-paved grass areas shall be graded and seeded
as follows:

After the trench backfill has been compacted, the excavated area shall be covered with at
least 2" of top soil free of rock larger than 1" in largest dimension and noxious weeds or
seeds. Pastures or other non-lawn type areas will not be required to have top soil added
unless a stand of grass in not possible without top soil. Before final raking, areas to be
seeded shall be fertilized with a mixture containing 13 Ibs. each of soluble nitrogen,
phosphoric acid and potash per 100 Ibs. by spreading evenly at the rate of 12 Ibs. per 1,000
sq. ft. of area using a mechanical spreader of the rotary type. The area shall then be raked
to a smooth even surface, the soil loosened to a depth of at least 1" and seeded.

The seed mixture shall be the type of grass that exists in that vicinity. Inthose areas where
the variety of grass cannot be determined, the seed mixture for maintained lawn areas shall
be as follows and shall be evenly distributed over the area at the rate of 6-8 pounds per 1000
square feet, using a mechanical seeder.

Variety Mixture Purity Germination
Turf Type Tall 100% 95% 90%
Fescue

The following seed mixture shall be used in all other areas such as fields, pastures, roadside
ditches, etc., and shall be evenly distributed over the area at the rate of 33 pounds per acre
(1 pound per 1000 square feet), using a mechanical seeder.

Variety Mixture Purity Germination
Kentucky 31 90% 95% 90%
Fescue

Annual Rye Grass | 10% 98% 90%

All seed shall be free from Johnson grass, Canadian thistle or field bindweed seed, and shall
be from the previous years seed crop.

All reseeded areas shall receive straw mulch at a rate not less than 100 pounds per 1000
square feet.

Reseeding of disturbed areas shall be accomplished as the construction work progresses,

during the next available Spring or Fall seeding period. No seeding shall take place from
November 1 through April 1 and from June 1 through August 15.
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28.

No seeding shall be done when the ground is frozen, wet, or otherwise in a non-tillable
condition.

All lawn and landscaping shrubs, bushes, and small trees that are removed during
construction shall be replaced to their original conditions.

The contractor shall guarantee a stand of grass and shall protect all landscaping work against
damage until completion and final acceptance of the work.

All pavement which has been removed during the course of construction or which, in the
opinion of the City, has been damaged during the progress of the work shall be replaced
with the same type as the original paving. The required repairs shall be made by the
contractor for damage to roadways resulting from construction or the contractor's use during
construction.

¢)) Prior to placing the final roadway surfacing, the top twelve inches (12") of backfill
shall be further compacted to obtain at least 95% of maximum density, any loose
surfacing removed, and a straight edge established by sawing the remaining
surfacing, 12" back of the trench lines.

) The contractor shall make the final pavement repairs. Final pavement repairs shall
include adding of base material, grading and compacting of the base to obtain the
specified quantities, roadway cross-section and alignment prior to placing the road
surfacing. The specified roadway surfacing shall be placed following approval by
the City of the subgrade and base. All work and materials shall be in accordance
with the latest edition of the "Missouri Standard Specifications for Highway
Construction” and as noted in the plans. Final pavement repairs shall be approved
by the City following testing and inspection.

CLEAN-UP:

A.

All work by the contractor shall be done in a neat, workmanlike manner, and the right of
way and adjacent ground shall be cleared of rubbish, brush, rock, trash and excess dirt
immediately after pipe is laid and backfilled. The contractor shall promptly backfill or
satisfactorily barricade any open trench which is an unnecessary hazard. All surplus
materials furnished by the contractor and all tools and temporary structures shall be
removed from the site by the contractor. All dirt, rubbish and excess earth from the
excavation shall be hauled to a dump provided by the contractor and the construction site
left clean to the satisfaction of the City. When the water main segment is completed, the
contractor shall restore the ground (including any prior surface preparation) and adjacent
property to their condition prior to the construction project.



29. FINAL INSPECTION AND ACCEPTANCE:

A.

30.

A.

The contractor shall notify the Design Engineer and City when the construction project is
ready for final inspection. Within ten days after such final inspection, the Engineer shall
notify the contractor and City in writing of any defects or defaults in performance which
may have been discovered upon such final inspection. The contractor shall remedy promptly
all such defects or defaults and again notify the Engineer and City when the project is ready
for another inspection. This process shall continue until the project shall be accepted by the

City.

MATERIALS:

General: Only approved materials, conforming to the requirements of these specifications,
shall be used in the work. They may be subjected to inspection and tests at any time during
their installation or use. Prior approval of shop drawings, source of supply, and/or material
samples, as may be applicable, must be obtained from the City before delivery or use.
Representative preliminary samples of materials shall be submitted by the contractor when
required for examination and tests. Materials shall be stored and handled to insure the
preservation of their quality and fitness for use and shall be located to facilitate prompt
inspection.

Pipe: Where the plans specify Ductile Iron Pipe (D.1.P.) this material shall be used. Where
the plans specify Polyvinyl Chloride Pipe (PVC) this material or D.I.P. may be used.

) Polyvinyl Chloride Pipe (PVC): The pipe shall be manufactured of Type 1, Grade
1, 2000 psi design stress compound designated as PVC 1120 and will conform to
ASTM D-1784, Class 12454B compound specifications. SDR21, Class 200 shall
be used as shown on Proposal Form for pipes 1-1/2" in diameter and larger. It shall
bear the National Sanitation Foundation (NSF) seal of approval and shall conform
with the requirements of ASTM D-2241. The pipe shall have one end tapered for
use with gasketed bell end and shall be in 20 foot lengths. The bell portion of pipe
to be an integral homogeneous part of the pipe for 1-1/2" and larger. The use of
white PVC pipe is preferred to reduce heat generated by sun rays, thereby
accommodating outside storage. Pipe other than white PVC must be stored under
cover. The PVC pipe shall be sealed against leakage by means of a rubber ring
seated in the pipe bell. The joint shall have a positive pipe stop that will
automatically and accurately position the pipe end within the bell. The pipe stop
shall also permit the thermal expansion of recontraction of the pipe. PVC pipe shall
be equal to J-M, Cantex, Certainteed, Diamond, or approved equal. A certification
of compliance shall be provided by the manufacturer.

2) PVC: For PVC pipe with diameter less than 1-1/2", the pipe shall be manufactured
in accordance with section B(1) above. The pipe shall be Schedule 80 with solvent
welded joints.

The solvent cement and primer shall be designed for the pipe material used. The

joint shall be made following the manufacturer's recommended procedures and
materials.
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3)

4

manufacturer to indicate class. The pipe manufacturer sha|] provide a certification
regarding compliance with the specifications. Nominal pipe laying lengths shall be
18 or 20 feet per joint.

Water Service Pipe: Water service pipe shall be used between the Corp stop on the
main and meter location. Service pipe shall be Sch. 80 PVC, in accordance with
Section B(1) above,

Fittings: Where the plans specify a particular material and Joint type this shall be provided.
All fittings 4" and larger shall be cast or ductile iron.

6]

)

€))

Cast Iron or Ductile Iron oted as "MJ" on plans): Fittings shall conform to ANSI
A21.53 (AWWA C153) or ANSI A21.] (AWWA C110) for standard or compact
with mechanical joint. Fittings shall have a bituminous manufacturer applied

PN C. Fittings: Unless noted otherwise, all fittings 2" or 3" shall have flexible
elastomeric seals (gasket) conforming to ASTM D-3 139 and ASTM F477. The
PVC compound shall conform to ASTM D1784. Fittings shall be designed for use
with PVC pipe produced in compliance with ASTM D-2241, SDR-21, including
materials dimensions and pressurerating. All fittings shall be approved and marked
as to manufacturer and NSF approval. Fittings shall be equal to Harco, Head,
Spears, or approved equal,

P.V.C. (1-1/2" and Smaller): PVC fitting shall conform to ASTM D- 1784 for
injection molded with compound meeting the requirements of cel] classification
12454A, but modified for the production of high impact strength fittings. All
materials used shall be approved for use by the National Sanitation Foundation
Laboratories. All fittings shall bear the company name or trademark, material
designation, size, applicable IPS schedule and the N.S.F. seal of approval. Fittings
shall be heavy duty schedule 80 conforming to ASTM D-2467 with solvent welded
Joint system unless otherwise noted. Threaded pieces shal] be standard iron pipe
thread. The solvent cement and primer shall designed for use with Type 1 PVC.
No thinner will be allowed. Joints shall be made following the recommended
procedure of the manufacturer. PVC fittings shal] be equal to Harco, Head, Spears,
or approved equal.
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Gates, Valves Valve Box. and Miscellaneous:
__'_‘—————._:__,_______‘_

(1)

)

3)

plans. Valves shall be non-rising stem type with 2" Square operating nut, "Q" ring
seals, thermoplastic anti-friction washer, thrust collar. Stem and stem nut shall be
bronze. Space between "O" rings shall be filled with lubricant to permanently
lubricate the thrust collar and "O" rings. The bronze stem nut to be cast integral
with the valve disc, Valve shall open counter-clockwise.

The valve shall use a modified wedge disc and 2 resilient rubber seat ring. The
valve disc shall travel along a machined surface in the valye body with solid guide

The seal ring shall be replaceable and mounted to the disc with stainless steel
screws. The valve body shall be machined to provide a sealing surface for the
resilient seat and provide drip- proof operation regardless of flow direction.

coating conforming to AWWA C550. A standard bitum inous exterior coatin g shall
be provided,

Gate valve shall be equal to Mueller, Kennedy Ken-Seat, American Series 2500,
Clow, U.S. Pipe, or approved equal.

Gate Valve (smaller than 2"): All gate valves smaller than 2" sha]l conform to
Class 200 bronze ASTM B-62

with handwheel, NRS, threaded pipe connection.
Valves shall open counter-clockwise.

Valve Box: All valves installed shall have provided and installed a cast iron valve
box. Valve boxes shall be two piece, screw type, with lid marked "water". Each

extra depth of bury. The valve box shall have a shaft inside diameter of 5-1/2" for
valves 4" and larger and 4-1/4" insj de diameter for 2" valves. Valve boxes shall be
bituminous coated inside and outside.

Fire Hydrants:

(D

Three Way Hydrants: Shall be cast iron body, fully bronze mounted, suitable for
a working pressure of 150 pounds per sq. inch and shall e in accordance with the

have two 2-1/2" and one 4- 172" for 3-way hydrants (NST) hose nozzles, self-oiling
dry top bonnet, safely flanged and stem, "O" ring seals, compression opening, fully
painted and coated for appearance and corrosion protection. The hose nozzles shall
be replaceable and threaded into the body of the hydrant. Depth of bury shall be
determined by the contractor for each location with 2 minimum of 4 feet, Inlet
connections shall be 6" as noted with mechanical joint connection complete with
gland and gasket required by the type of the Pipe being used. The hydrant main
body valve shall be 5-1/4".
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All hydrants shall have a weather shield at the top of the operating nut to protect the
clearance area between the top casting and the operating nut. The operating nut
shall be a one-piece bronze casting; both the operation nuts and nozzle caps to be
a pentagon shape and measure 1-1/2" from point to flat. Caps to be provided with
rubber gaskets and retaining chains. Hydrant nozzle section shall be capable of
rotation through 360 degrees with respect to the standpipe.

Hydrants shall have identification mark indicating direction of opening. Hydrants
shall have permanent markings identifying the manufacturers name and size of
main valve opening and year of manufacture.

Hydrants shall have an automatic drain that is operated by the main valve rod.
Drain valve is to open as the main valve is closed and close as the main valve is
opened. The port and seat of the main valve is to be bronze. The bronze valve seat
shall be threaded into a bronze drain ring or shoe bushing to prevent electrolysis
between these components. The drain channel shall be all bronze. The hydrants
shall have two drain outlets above the lower flange of the hydrant shoe assembly.

The hydrants shall be designed to permit the use of extension sections and allow all
parts to be removable from ground level without requiring excavation of the
hydrant.

The outside of the hydrant top section shall be painted a minimum of one coat of
primer and one finished coat of enamel. The internal surface of the shoe shall be
coated with a factory applied two part, thermosetting epoxy coating with a
minimum thickness of 4 mil.

Hydrants shall be equal to Mueller Centurion, Kennedy Guardian, American-
Darling B-84-B, Clow Medallion, U.S. Pipe, or approved equal.

Service Saddle: Bronze service saddles shall be provided at each meter service and other
locations noted on the detailed plans. The service saddle shall be designed for use on the
type and size of pipe being installed with an "O" ring seal cemented in place. All nuts,
bolts, and pins shall be corrosion resistance bronze or stainless steel. The saddle tap shall
be of the same nominal size of the connecting pipe and shall have an AWWA taper thread
tap.

Service saddle shall be equal to Mueller H-13000 Series, Ford S70- Series, A.Y. McDonald
3801 or approved equal.

Corporation Stops: Brass corporation stops shall conform to AWWA C800 for ball type
stops. The inlet shallhave AWWA tapered thread compatible with the service saddle. The
outlet shall be compression type for the service pipe being used. The corporation stop shall
be designed to allow tapping of the main through the corporation stop with the main under
pressure.

The corporation stops shall be equal to Mueller, Ford, A.Y. McDonald, or approved equal.
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Service Line Coupling: Coupling for connection of water service pipe shall be brass with
compression connection fitting.

The coupling shall be equal to Mueller, Ford, A.Y. McDonald, or approved equal.

Curb Stops: Brass curb stops shall be provided on the opposite side of a street from the
saddle and corp stop. They shall conform to AWWA C800 and shall have PVC pipe size
compression joints. The curb stops shall be a full flow ball type design equal to Mueller,
Ford, A.Y. McDonald, or approved equal.

Locator Tape: A metal detectible tape shall be used to mark the water main location. The
tape shall be 3" wide, 5 mil. thick with a solid aluminum foil core laminated between two
2 mil. film. The base color shall be blue with printing "CAUTION: WATER LINE
BELOW" which is continuously repeated. The tape shall be equal to PRO-LINE Safety
Products.

Pressure Regulator (Main Line): Where a main line pressure reducing station is noted the
contractor shall install pressure reducing valves of the size noted on the plans. The pressure
reducing valve shall have a pressure rating of 175 psi (max.), cast iron body and over ASTM
A48. Main valve trim shall be bronze ASTM B61. Pilot control shall be cast bronze ASTM
B62 with 303 stainless steel trim. Valve seat shall be a resilient, synthetic rubber disc and
a single removable seat insert. The diaphragm shall be nylon fabric bonded with synthetic
rubber. Packing glands or stuffing boxes shall not be used. All repairs shall be possible
with removing the valve from the line. The pressure reducing valve shall automatically
reduce a higher inlet press to a steady lower downstream pressure regardless of changing
flow rates or varying inlet pressure. The valve shall be accurate, pilot-operated, single
seated, diaphragm type globe valve. Pressure adjustment shall be by a single adjusting
screw, with a protection housing and provisions for sealing. The total following spare
equipment shall be provided: 1 pressure reducing control; 1 diaphragm; 1 disc for each
valve size; 1 seat for each valve size; "O" rings, 1 gasket of each size used in valve.

Pressure Relief Valve: Where required by the plans a pressure relief valve shall be installed.
The pressure relief valve shall be rated for 175 psi (max.), cast iron body and cover ASTM
A48. Main valve trim shall be bronze ASTM B61. Pilot control shall be cast bronze ASTM
B62 with 303 stainless steel trim. Valve seat shall be a resilient, synthetic rubber disc and
‘a single removable seat insert. The diaphragm shall be nylon fabric bonded with synthetic
rubber. Packing glands or stuffing boxes shall not be used. All repairs shall be possible
without removing the valve from the line. The pressure relief valve shall be designed to
maintain a maximum upstream pressure. The valve shall open when the pre-set pressure
is exceeded. The valve shall be hydraulically operated, pilot-controlled, modulating type.
The valve shall have quick opening, gradual closing. The total following spare equipment
shall be provided: 1 diaphragm, 1 disc; and 1 seat for each valve size provided; "O" rings;
1 gasket of each size used in a valve.

Thrust Restraint: Where required on the plans, PVC pipe joint restraints shall be installed.
Where mechanical joint fittings are present, high strength low alloy T-bolts and nuts in
accordance with AWWA A21.11 shall be used in conjunction with two piece restraint
devices which have machine serrations that grip the PVC pipe when clamped together. The
restraint device shall be high strength ductile iron, ASTM A536, Grade 65-45-12.
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Where a PVC bell exists, a backup rin g shall be used to fit behind the pipe bell with T-bolts

and the above described restraint device,

The two piece restraint device shall grip the pipe for a ful] 360° and be designed to not be
over tightened. The device shaj] have a working pressure rating equal to the pipe pressure

31 Water Detail Drawin gs:

A. The following attached drawings are made a part of this specification,

\\Server\projects-m\O]-ZOZ\Specs\secdon7.wpd
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SANITARY SEWER SYSTEM
SPECIFICATIONS
L. DEFINITIONS:
The term "City" shall mean the City of F orsyth, Missouri, and their designated official.

The term "Engineer" shall mean the design engineer, and his seal shal] be that of an officially
registered professional engineer with the State of M issouri.

2. CLASSIFICATION OF EXCAVATION:

a. Earth Excavation: All excavation not classified as rock excavation shall be classified as
earth excavation,

b. Solid Rock Excavation: Rock excavation is herein defined as such material as cannot be
excavated without drilling and blasting, sledging or barring. All stone boulders less than
10 cubic feet in volume wil] be classified as "earth" and all larger boulders shall be
classified as rock.

Wherever rock is encountered in trench or elsewhere, and where €xcavation is required to be made,
the contractor shall excavate the same.

3. LINES AND GRADES:

has been backfilled, and if there is a variation of more than two hundredths (0.02) of a foot,
from the true grade, the same shall be raised, or lowered, as the case may be, unless the
Engineer approves the grade change.



4.

All excavation shall be made with a sufficient working space to permit the placing,
inspection and completion of all work contemplated in the contract. Excavated material that
is unsuitable and all boulders exposed by grading shall be removed from the work. The top
12" layer of soil shall be kept separate and shall form a final surfacing of all backfill, except
for gravel or hard surface paved areas.

Excavation shall in all cases be continuous from surface to bottom line of the trench.
Material excavated shall be laid compactly on the sides of the trench, and kept trimmed up
so as to be of little inconvenience as possible to the traveling public and adjoining tenants.

The excavation shall not be performed any farther ahead of the bedding and pipe laying than
is necessary to permit a continuous operation.

Contractor shall conduct the work at all time so as to cause no more obstruction or
inconvenience to the public than is deemed necessary by the owner. Free passage for
vehicles and pedestrians shall be maintained along roadways, sidewalks, and drives, by
bridging, if necessary, where it is practical to do so. Where bridging is unnecessary in the
opinion of the City, the contractor may arrange for the diversion of traffic as hereinafter
provided. Free access shall be provided to all fire hydrants, water and gas valves, and fire
alarm or police call boxes.

When it becomes necessary to close any street, the contractor shall notify the City at least
48 hours in advance of such closure including information as to the exact location and
extent, the time and expected duration and the reason for the closure. If, in case of an
emergency, it becomes necessary to close any street without advance notice, the contractor
shall immediately notify the Police and Fire Departments and advise the City of such
closure at the earliest opportunity.

The Contractor shall provide for sufficient number of warning lights, signs, and barricades
to be available on the work and shall cause them to be placed in such numbers and at such
locations as required to maintain reasonable safety to pedestrians and vehicular traffic.
When it becomes necessary to divert traffic, a detour route shall be selected by the City and
the contractor shall place directional signs of such nature and in sufficient numbers to
clearly define the detour route. Barricades, lights and warning signs shall be constructed
in accordance with Section 20 of the Manual of Accident Prevention in Construction
published by the Associated General Contractors of America or as otherwise approved by
the owner. Warning lights shall be lighted from sunset to sunrise.

The contractor is solely responsible for all safety issues. The contractor shall comply with
all federal, state, and local regulations pertaining to safety

SHEETING, TIMBERING OR BRACING:

Sheeting, timbering or bracing or other similar protection shall be placed by the contractor wherever
necessary for the proper preserving of any excavation, embankment or structure. Where the material
is of such character or other conditions are such as to render it necessary, the protective methods
used shall be designed by the contractor and installed by the contractor to brace the trench and
protect workers, equipment, finished products and adjacent structures, etc. The contractor shall be
held responsible for the sufficiency of all sheeting and bracing or other means of protection used,
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and for all persons injured or Property damaged as the result of improper quality, strength, pacing,
maintaining or removing the same. The contractor shall comply with all federa] and state laws and
regulations to afford a safe working condition.

The contractor shall, at his own expense, shore up, protect and insure from injury all building,
retaining walls, viaduct piers, and footings, storm SEWers, sanitary sewers, gas lines, water lines,
fences, curbs, trees, poles or other property liable to the injured during the progress of the work, and
he will be held responsible for al] damage which may occur by reason or prosecution of the work.

REMOVAL OF WATER:

The contractor shal] furnish and operate sufficient Pumps and appliances, and shall provide a
materials, labor, ele., required to prevent interferences with any work by water, ice or snow.,
Damage of any kind resulting from insufficient pumping facilities or simiar lack of proper conduct
of the work shall be made good by the contractor at his OWnexpense. No structure of pipe shall be
laid in water and no water shall be allowed to run into or over any concrete work or pipe, or into or
through any pipe.

LEAKS OR SPRINGS:

When leaks or springs are found which, in the opinion of the Engineer or City, affect the safety or
usefulness or satisfactory operation of any of the permanent work, he may direct special provisions
to be taken.

BACKFILLING:

a. Material used for backfi]] ing shall be free from perishable matter ang from other material
liable to become unstable when saturated with water after having been compacted. No
frozen material shal] pe used in the backfill. Care shall be taken to avoid injury to
Structures, pipes, etc. or producing unequal pressure thereon. Special Precaution shall be
taken backfilling over Pipes. No backfil] shal] be placed over any portion of pipes not
inspected by the Engineer and City.

b. Initial backfill for ductile iron gravity sewer pipe shall be completed in accordance with
ANSI A21.50 (AWWA C150). Bedding materia] shall be used and considered equal to
Type 4. The bedding shall have a minimum thickness beneath the Pipe of 4" or 1/8 of the
outside diameter of the pipe, whichever is greater. Backfilling around and 6" above the pipe
shall be free from rocks greater than 2" in diameter,

c. Initial backfill for pyC solid wall pipe shall be in accordance with ASTM D2321, Jatest
revision, for installing flexible thermo-plastic sewer pipe. Bedding material shall be used
and considered equal to Clagg L. The bedding shall have a minimum thickness beneath the
pipe of 4" and shall extend up and to 6" over the top of the pipe.
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e. The trenches must be filled to the height which previously existed.

f. Trenches under streets or other traffic areas shall be backfilled with crushed rock bedding
material for the entire trench depth. Minimum compaction shall be 95% of maximum.
Backfill of excavated materials shall be a minimum of 90% maximum.

g. Over excavation of the trench shall be backfilled with bedding material to the proper pipe
elevations.
h. The trench width at the top of the pipe should be kept as narrow as possible.
i. Any settlement of the backfill below the original ground surface shall be remedied by the

contractor for a period of 12 months after final completion and acceptance, including re-
seeding, mulching and pavement repairs.

SEWER CONSTRUCTION
LAYING PIPE:
a. Pipe shall be laid with a laser beam target.
b. The alignment of all pipe lines between adjacent manholes shall be true to line and grade;

the pipe line from manhole to manhole shall reflect the full bore of the pipe. The pipe shall
be truly centered into the abutting pipe.

c. "Tee" or "Wye" branches for building sewer lines shall be installed at locations shown on
the plans, or as the Engineer may direct; they shall be 4" in diameter unless otherwise
specified by the Engineer and shall be closed with covers anchored in place by methods
recommended by the manufacturer and approved by the Engineer. Saddle type Tee or Wye
shall not be used for new construction.

d. The exact location of all "Tee" or "Wye" branches and other special pieces shall be carefully
ascertained by the contractor or Engineer, before concealment by backfilling, by accurate
measurement from the center of the manhole next below in the same line of pipe; that a true
and exact record may be preserved for future use. No "Tee" or "Wye" branch or special
pieces shall be covered before its exact location has been noted and recorded. As-built
drawings shall be provided by the Engineer and they shall reflect the Tee and Wye locations
along with any other plan changes.

e. The grade lines shown on the profile drawings is the bottom of the inside of the sewers. The
pipes and specials shall be truly laid to line and grade throughout; and all junctions, curves,
branches, and other required fittings shall be properly excavated for and laid as shown on
the plans and drawings, and as directed by the Engineer. Each pipe shall be laid in an even
firm bed, so that no uneven strain will come to any part of the pipe. Particular care shall be
exercised to prevent the pipe from bearing on unstable, uneven bedding. Installation shall
conform to the manufacturer's recommended means and methods and the contractor shall
be solely responsible for the installation.



The interior of the sewer shall be cleaned of all dirt, Jointing materials, and superfluous
material of every description. Any open end of the line shall be securely closed at the end
of each day's work to prevent the entrance of water, small animals, trash or any other
obstructions and shall not be opened until work is resumed.

2 CEMENT:

10.

11.

Cement shall be standard brand of Portland Cement and shall meet the requirements of the
ASTM, Serial Designation C150, Type 1, Specifications with all subsequent revisions.

CONCRETE:

The proportions of water, cement and aggregates shall be such that the mixing water,
including the free surface moisture of the aggregate, shall not exceed 6 gals/sack of cement.
The cement content shall not be less than 5.75 sacks/cu. yd. of mixed concrete. All
concrete shall conform to requirements of the ASTM Serial Designation C94 for ready-
mixed concrete and any subsequent revisions.

CEMENT MORTAR:

b.

12.

13.

a.

14.

All cement mortar required shall have the same sand-cement ratio as used in concrete and
sufficient water to give the required consistency. Only sufficient mortar shall be mixed to
take care of the work at hand. No mortar that has begun to set will be permitted to be used.
No retampered mortar shall be used.

Non-shrink grout equal to Embeco shall be used where specified on the plans.

AGGREGATES:

Fine aggregate shall consist of river sand which shall be free from alkali and surface
coatings and shall not contain injurious amounts of organic or other injurious matter.
Aggregate shall conform to requirements of ASTM C33.

Coarse aggregate shall consist of crushed limestone free from dust, flint, mud balls or other
foreign matter. Aggregate shall conform to requirements of ASTM C33.

WATER:

The water used for mortar, concrete, or any other construction purpose shall be free from
oil, acid, strong alkali or organic material.

FORMS:

All forms (metal or wood) shall be watertight, smooth (if wood, lumber shall be dressed on
all sides), and shall be securely fastened by nails, screws, or bolts. They shall be thoroughly
and securely braced to keep them in exact positions and alignment during the placing and
setting of the concrete. The forms shall be coated with an approved oil to prevent adherence
of concrete.



5. MANHOLES:

a.

Precast concrete manholes shall be used and shall conform to the dimensions and details as
shown on detail plans and meeting ASTM C478 specifications. Manhole section joints shall
be sealed with Ram-Nek, Kent Seal #2, or equal, to obtain a pliable watertight joint.
Installation shall conform to the manufacturer's recommendations,

A certification of compliance shall be provided for the manholes, manhole steps and
manhole frame and cover. This certification shall be submitted as a shop drawing to the
Engineer with the Engineer providing the City with an approved copy.

The concrete base and invert shall be constructed as shown on plans. Care shall be taken
to obtain a proper bond between the base, invert, and manhole section. All leaks shall be
repaired. Manhole bases and inverts shall be vibrated. Manhole barrel sections shall be
waterproofed on the exterior using Koppers Bitumastic Super Service Black, Ram-Nek
Primer I, or equal.

Manhole steps shall conform to ASTM C478, latest revision and shall be spaced as shown
on the plans. Steps may be cast iron, or copolymer polypropylene plastic which encases a
172" grade 60 steel reinforcing bar, or low density polyethylene which encases a 3/4"
diameter 6351-T6 aluminum extrusion.

Precast manhole bases and inverts may be used. Precast bases shall have four #4 rebars
embedded in the manhole section plus wire mesh. Precast bases shall be placed on a 6"
crushed stone base over an undisturbed earth, set to the correct elevation prior to making
final pipe connections. In unstable soil conditions a concrete pad will be required to prevent
manhole settlement. Precast inverts may be used.

Inlet and outlet pipes shall be joined to the manhole with a gasketed flexible watertight
connection equal to A-Lok that allows differential settlement of the pipe and manhole wall
to take place. The gasket shall be cast into the manhole bottom section and conform to tests
of ASTM C425. The invert shall not prevent the pipe at the gasket and manhole wall from
moving vertically or horizontally.

Where existing manholes are tied into, the contractor shall core the wall or drill a series of
holes and break through the wall to allow for the new pipe entry. A flexible watertight
gasket shall be installed and grouted in place with non-shrink grout.

16. DROPS INTO MANHOLES:

a.

All drops into the manhole where shown on the plans shall be constructed of the same size
pipe as the sewer and shall conform to the detailed plans.

17.  LAMPHOLES:

Lampholes shall conform to the detailed plans and shall be constructed with 8" pipe.



18.

19.

20.

21.

PAVING:

All paving which must be removed during the course of construction or which, in the opinion of the
City, has been damaged during the progress of the work, shall be replaced with the same type of
material as the original paving or, as otherwise specified in the Specifications or detailed plans.

a.

C.

Backfilling for pavement repairs: The trench shall be backfilled with crushed rock bedding
and shall be backfilled level with the existing riding surface of the roadway with 8"
thickness of aggregate base rock. When the excavation has been properly backfilled and has
settled sufficiently to permit the final repairs, the backfill shall be removed to a depth
necessary to complete the pavement replacement. The existing paving shall be removed for
a distance of 12" on each side of the original excavation. The paving shall be sawed then
broken with care 50 as to insure a straight edge and a uniform patch. Where a full width
repair is required, the base rock shall be brought even to the surrounding paving.

Where pavement replacement is required, it shall be in conformance with that shown on the
detail plans and contained in these specifications.

The contractor shall be responsible for maintenance of the pavement and the repairs.

EXPANSION JOINTS:

All expansion joint fillers shall consist of suitable bituminous material that will not become
soft enough to flow in hot weather nor brittle in cold weather; reinforced on each side with
a layer of high grade saturated felt, and furnished in prepared strips and shall be of the size
indicated on the plans, or as specified by the Engineer.

BLASTING:

a.

PIPE:

The contractor shall conform to the Federal, State and Municipal laws in the handling,
transportation and use of explosives. Where blasting is necessary, suitable weighted plank
covering or mattresses shall be provided to confine all materials lifted by the blasting,
within the limits of the trench or other excavation and to prevent injury to life and property.
All excavated rock which cannot be shoveled as earth shall be kept separately from other
excavated materials and shall not be mixed with other backfill material.

Where blasting is anticipated, the contractor shall obtain proper liability insurance coverage
for blasting operations, conduct a pre-blast survey of all potential affected structures, and

monitor the blast by recording seismograph that notes the magnitude of ground movement.

The contractor shall be liable for all damages resulting from any blasting operaton.

Sewer pipe may be ductile iron or polyvinyl chloride (PVC), except that ductile iron must
be used where called for on plans.



b. Ductile iron pipe shall meet ANSI 21.51 (AWWA C151) pressure Class 350 (min) with
cement mortar lining conforming to ANSI 21.4 (AWWA C104) and bituminous seal coat,

c. Polyvinyl chloride (PVC) sewer pipe shall be SDR-26 conforming to ASTM D-3034, cell
classification 12454B. The pipe shall have integral wall bell and spigot joints with flexible,
mechanically locked in place compression type gaskets conforming to ASTM D-3212 and
ASTM F-477.

d. PVC pipe fittings shall be SDR-26 conforming to ASTM D-3 034, cell classification 12454
B, with elastomeric gasketed joints conforming to ASTM D-3212 and ASTM F-477.

€. A certification of compliance with the specification for pipe and joint materials shall be
provided. This certification shall be submitted as a shop drawing to the Engineer with the

Engineer providing the City with an approved copy.

22, REINFORCEMENT STEEL:

a. Reinforcement steel shall conform to the requirements of the Standard Spec. for Billet-Steel
concrete Reinforcing Bar, intermediate grade. When placed, all bars shall be free from mill
scale, rust pits, or flakes and dirt.

23. MANHOLES AND LAMPHOLE CASTINGS:

a. The cast iron manhole and lamphole covers shall conform in dimension to the detailed plans
hereto attached. Castings shall conform to the requirements of ASTM A48-74, Class 30
minimum. A certification by the manufacturer shall be submitted as a shop drawing to the
Engineer with the Engineer providing the City with an approved copy.

b. Manhole castings shall have machined surfaces, be traffic rated, weigh a minimum of 400
Ibs., have an entry opening of at least 22" diameter, use a single pick hole and have
centering lugs or a mud ring. Bolt down, gasket lids, may be required where water may
pond over the manhole.

24, PIPE JOINT MATERIAL:

a. The joint material for ductile iron pipe shall conform to ANSI21.11 (AWWA C111) latest
revision or as noted on the plans.

b. The joint for solid wall PVC pipe shall be an elastomeric gasketed joint with assembly of
joints conforming to manufacturer's recommendations, and ASTM C3 034.



25. BEDDING MATERIAL:

a. Material for bedding shall be crushed limestone or washed and crushed gravel conforming
to the following gradation requirements of ASTM C33, Size 67.

Passing 1" sieve 100%
Passing 3/4" sieve 90 to 100%
Passing 3/8" sieve 20 to 55%
Passing No. 4 sieve 0to 10%
Passing No. 8 sieve 0to 5%

26. MISCELLANEOUS MATERIALS:

a. Any materials found necessary to use during construction but not described in this
specification shall be subject to the approval or rejection by the City.

27. HIGHWAY CROSSINGS:

The contractor shall make highway crossings where shown on the plans. The contractor shall pay
fees and obtain permits for the crossings and shall comply with all requirements of the Highway
Department. If the Highway Department requires that the line be tunneled or bored through, the
contractor shall furnish all pipe, pipe encasement, tunneling or boring equipment, timbering,
shoring, bracing, rock excavation and other labor and materials required.

a. Casing Pipe: Casing pipe and joints shall be constructed from new steel, having a minimum
yield strength of 35,000 psi. Joints shall be leakproof by welding.

¢)) Pipes under highway crossings shall have the following wall thickness: 16" and
under 0.188"; 18", 20" and 22" 0.25".

b. Casing Pipe Installation: Casing pipe shall be jacked or installed in an auger-bored hole to
the line and grade required by the plans. Voids 2" larger in diameter than the casing shall
be filled with cement grout or sand.

c. Carrier Pipe Installation: The carrier pipe shall be placed in the casing and supported as
required to obtain the proper line and grade using temporary wood shims and then the entire
casing filled with sand for permanent support. Neat cement plugs shall be placed at the ends
of the casing. Concrete cradle shall be placed with the pipe where it enters and leaves the
casing. Bore pits shall be backfilled with crushed rock up to the bottom of the pipe to
provide a firm support and prevent settlement and damage to the pipe.



28.

29.

DESIGN STANDARDS FOR LOCATION OF SEWERS WITH RESPECT TO WATER MAINS:

a.

Horizontal Separation: Whenever possible, sewers, should be laid at least 10 feet,
horizontally, from any existing or proposed water main. Should local conditions prevent
a lateral separation of 10 feet, a sewer may be laid closer than 10 feet to a water main if}

(1) It is laid in a separate trench, or if

2) It is laid in the same trench with the water mains located at one side on a bench of
undisturbed earth, and if

3) In either case the elevation of the top (crown) of the sewer is at least 18" below the
bottom (invert) of the water main.

Vertical Separation: Whenever sewers must cross under water mains, the sewer shall be
laid at such an elevation that the top of the sewer is at least 18" below the bottom of the
water main. When the elevation of the sewer cannot be varied to meet the above
requirements, the water main shall be relocated to provide this separation or reconstructed
with mechanical joint type pipe for a distance of 10 feet on each side of the sewer so that
both joints will be as far from the sewer as possible.

When it is impossible to obtain proper horizontal and vertical separation as stipulated above,
both the water main and sewer should be constructed of mechanical Jjoint cast-iron and shall
be pressure-tested to assure watertightness.

Water Supply Interconnections: There shall be no physical connection between a public
or private potable water supply system and a sewer, or appurtenance thereto which would
permit the passage of any sewage or polluted water into the potable supply.

GRADING AND SEEDING:

All disturbed lawn, pastures, and other non-paved grass areas shall be graded and seeded
as follows:

After the trench backfill has been compacted, the excavated area shall be covered with the
stockpile top soil at least 2" deep and free of rock larger than 1" in largest dimension and
noxious weeds or seeds. Before final raking, areas to be seeded shall be fertilized with a
mixture containing 12 Ibs. each of soluble nitrogen, phosphoric acid and potash per 100 1bs.
by spreading evenly at the rate of 12 Ibs. per 1,000 sq. ft. of area using a mechanical
spreader of the rotary type. Lime shall be added at a minimum rate of 1,000 Ibs./acre or to
a soil pH of 6.0. The area shall then be raked to a smooth even surface, the soil loosened
to a depth of at least 1" and seeded.

The seed mixture shall be the type of grass that exists in that location. In those areas where
the variety of grass cannot be determined, the seed mixture for maintained lawn areas shall
be as follows and shall be evenly distributed over the area at the rate of 6-8 pounds per 1000
square feet using a mechanical seeder. No seed or mulch shall be placed until the engineer
accepts the grade and seedbed.
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Variety

Mixture

Purity

Germination

Turf Type

100%

95%

90%

Tall Fescue

The following seed mixture shall be used in all other areas such as fields, pastures, roadside
ditches, etc. where the existing variety cannot be determined, and shall be evenly distributed
over the area at the rate of 33 pounds per acre (1 pound per 1000 square feet) using a
mechanical seeder.

Variety Mixture Purity Germination
Kentucky 31 90% 95% 90%

Fescue

Annual Rye Grass | 10% 98% 90%

All seed shall be free from Johnson grass, Canadian thistle or field bindweed seed and
contain less than 2% of other weed seed, and shall be from the previous years seed crop.

All reseeded areas shall receive straw mulch at a rate not less than 2-1/2 ton per acre (100
pounds per 1000 square feet).

Reseeding of disturbed areas shall be accomplished as the construction work progresses,
during the next available Spring or Fall seeding period. Unless authorized by the Engineer,
no seeding shall take place from November 1 through April 1 and from June 1 through
August 15.

The contractor shall guarantee a stand of grass and shall protectall landscaping work against
damage until completion and final acceptance of the work.

30. FENCES AND GATES:

a. Before proceeding with construction operations, contractor shall furnish and install suitable,
substantial gate or gap in every fence at intersection with right of way for access to land
crossed by pipeline and for passage of construction equipment. Fences shall be reinforced
as necessary to prevent damage. Where fences are encountered, they must not be cut unless
contractor obtains written consent of Owner and tenant and adequate arrangements are made
for bracing and rebuilding. Contractor will replace fences to their original location and
conditions upon completion of the line segment. Fences which are cut shall be repaired
using compression sleeves which are crimped to splice the fence using materials designed
for the specific repair.

b. Contractor shall be responsible for keeping gates closed at all times during performance of
work, shall prevent livestock from entering or leaving properties, and shall furnish
watchmen or temporary fencing, if hecessary, at contractor's expense to enforce compliance
with this instruction. Contractor shall be responsible for any damage to or caused by
livestock entering or leaving property through open gate or slack fence caused by
improperly installed gate.
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