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1.1  PURPOSE. The purpose of these standards is to provide a consistent set of design
criteria and methods for all land development & construction work in the City of Pacific,
Missouri. It is intended to be used by engineers, developers, contractors and City workmen
in the design, construction, and maintenance of all private developments and public works
projects undertaken in the City. It is also to be used by the Department of Public Works and
the Building Department in plan review and construction inspection. Adherence to these
Standards will expedite review and approval of plans. Any departure from these design
requirements should be brought to the attention of the Department of Public Works and
discussed before submission of plans for approval, and should be justified.

1.2  AUTHORITY. Issuance for all specifications and procedures for design and
construction of all public works improvements is at the direction and control of the
Commissioner of Public Works (Pacific City Code, Title I, Article VI).

1.3  DISCUSSION

1.3.1 The long-term effect of the use of these Standards will be to promote the
general welfare and minimize cost to the citizens and government agencies of the City of
Pacific. Through the practice of good designs that are built of good materials and properly
installed the overall cost of construction and maintenance are kept to a minimum.
Standardization is also economically sound because of cost benefits to be realized by
quantity material purchases, workmen and contractors who are familiar with the details and
construction methods and maintenance personnel who know how to operate and maintain the
items. In addition, there is a beneficial aesthetic effect to be realized by having uniformity in
details of the City’s infrastructure, e.g. curbing, street signs, sidewalk, manhole covers, etc.

1.3.2 In developing these Standards, the City of Pacific wishes to acknowledge the
contributions made by the Missouri Department of Transportation, Missouri Department of
Natural Resources, St. Louis County and the Metropolitan Sewer District of St. Louis whose
own design standards were liberally drawn upon. These Standards were used as the basis of
the Pacific Standards because they have been used successfully for a number of years and
have withstood the test of time. Many represent the state-of-the art in construction
technology. Another advantage is that contractors in the area are familiar with their
requirements and have been building to them for a number of years. That a quality product
can be built from them is a certainty. It is also possible to develop reliable construction cost
estimates from them for use in contracting and in issuing permits where a bond or escrow is

required.

1.3.3 It is not the intent of the City of Pacific to inhibit innovation by issuing these
Standards for Improvements. This set of Standards is meant to be a living document.
Changes will most certainly be issued over time as technology, materials and construction
methods improve. The City welcomes suggestions from anyone knowledgeable in the
subject and proposals on different materials and methods will be accepted at any time. It is
requested that the proposer submit his suggestions, with supporting documentation
demonstrating equivalency or improvement, to the Commissioner of Public Works.

1.1
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1.4 ORGANIZATION. These Standards cover most areas that come up in normal municipal
development. The Standards are organized into five major areas, not including this

introduction.

They are:

Section 2.
Section 3.
Section 4.
Section 5.
Section 6.
Section 7.
Section 8.
Section 9.

Definitions

Streets and Parking

Wastewater

Stormwater

Water Supply

Reserved for Future Use :
Material Specifications and Placement Instructions
Standard Details

Questions on content, or on specialty items not covered, should be directed to the
Commissioner of Public Works, City of Pacific, Missouri.

1.2
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2.1. DEFINITIONS. In addition to words and terms that may be defined elsewhere in this
manual, the following words and terms shall have the meanings defined below:

AASHTO: American Association of State Highway and Transportation Officials.

Alley: A secondary means of ingress and egress serving more than one tract of land and used
primarily for vehicular service, and which may be used for public utility purposes. Alleys are
not maintained by the Department and are normally located adjacent to the rear property

lines.

Allowable Release Rate: The pre-development or existing condition peak flow correspond-
ing to a selected rainfall frequency event.

ANSI: American National Standards Institute.

Applicant: The government agency, utility company, contractor, developer or individual
seeking permission to work within 1
the City of Pacific, Missouri.

Architect: A professional architect registered in the State of Missouri.
AWWA: American Water Works Association.

Backfill: The material used to fill an excavation.

Base Flood: The flood having a one (1) per cent chance of being equaled or exceeded in any
given year. The base flood, adopted by the Federal Emergency Management Agency
(FEMA), is the 100 year flood.

Basement: The lowest level or story of a structure which has its floor below grade on all
sides.

Bedding: The material on which the pipe or conduit is supported and protected.

Bench Mark: A definite point of known elevation and location and of more or less
permanent character. The identity and elevation shall be based on United States Geological
Survey (U.S.G.S.) Datum or bench marks established by FEMA. Temporary bench marks for
a project shall be established from, and tied to, either system.

Biochemical Oxygen Demand (BOD): The quantity of oxygen utilized in the biochemical
oxidation of organic matter in 5 days as determined by Standard Methods and expressed in

milligrams per liter.

Block: An area of land surrounded by public highways, streets, streams, railroad rights-of-
way, parks, rural land, drainage channels or other similar areas or facilities.

2.1
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Bonding Agent: A qualified surety or sureties, licensed to do business in the State of
Missouri, who issues a site plan or other bond.

Bridge: A structure having a clear span greater than 20 feet measured on a horizontal plane
along the centerline of the roadway; also a multiple span structure where the total length of
span is in excess of 20 feet. For both a single and multiple span bridge, the clear span shall
be construed to mean the total distance from stream face to stream face of end bents or outer
walls of structure

Building Line (Setback): A line or lines on a plat designating the area outside of which
buildings may not be erected, except landings, open balconies and roof overhangs, as
. permitted in the Zoning and Subdivision Ordinance.

Building Structure: Walled or roofed building that is principally above ground, as well as a
manufactured home.

Channel: A natural or artificial water course.

City: The City of Pacific, Missouri

Commission: The Planning and Zoning Commission of the City of Pacific.
Commissioner: The Commissioner of Public Works of the City of Pacific, Missouri

Common Land: The land set aside for open space including stormwater, retention lakes,
ponding or recreational use for the owners of residential lots in a subdivision. This land is
conveyed by the developer in fee simple absolute title by a warranty deed to the Trustees.
The trust indenture for common land shall provide that it be used for the sole benefit, use and
enjoyment of the lot owners present and future and shall be the maintenance responsibility of
the trustees of the subdivision. No lot owner shall have the right to convey his interest in
common land except as an incident of his ownership of a regularly platted lot.

Construction Cost Index: An annual analysis which measures the effects of wage rate and
material price trends. These indexes are developed on a 1913=100 base. The percent
change of the construction cost index from December of a given year to December of the
following year as published in the Engineering News Record is used to inflate trust fund

rates.

Cross Access: A commonly shared or used private pedestrian way or vehicular driveway that
internally connects or serves two or more adjacent properties.

Crushed Stone: The product obtained by the artificial reduction in the size of rock which has
been mined or excavated from ledge formation. Chat is not included in this definition.

22
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Culvert: A closed conduit for the free passage of surface drainage water under a highway,
railroad, or other embankment.

Curve, Long: A curve having a centerline radius equal to or greater than fifty (50) feet.
Curve, Short: A curve having a centerline radius of less than fifty (50) feet.

Dedication: The process by which the owner gives approved streets, sewers, water systems
and other facilities to the City for public use and maintenance.

Department: The Department of Public Works of the City of Pacific, Missouri

Design Speed: On arterial and collector streets, the design speed shall be 5 m.p.h. greater
than the posted or the anticipated posted speed limit. For minor streets and cul-de-sacs the
design speed shall be the posted or the anticipated posted speed limit.

Detention: (See Sanitary Detention, Stormwater Detention)

Developer: The person, firm or corporation who develops and improves a tract pursuant to
the requirements of these Standards and the Subdivision and Zoning Ordinances.

Developed Runoff Rate: The peak flow corresponding to a selected rainfall event as a result
of developed site conditions.

Development: The act of changing and the state of a tract of land after its function has been
purposefully changed by man including, but not limited to, structures on the land and
alterations to the land.

Differential Runoff: The difference in rate and volume of stormwater runoff from a parcel or
project between the pre-developed runoff rate and the developed runoff rate.

Drainage Facility: Any system of artificially constructed drains, including open channels and
sewers used to convey stormwater, surface or groundwater, either continuously or
intermittently to natural watercourses.

Driveway: A privately maintained travelway used for vehicular access to a site and
distribution within a site, not including sidewalks.

Driveway, Common (Party): A single driveway providing vehicular access to two adjoining
properties.

Drop: A structural configuration where flow falls into a structure from an incoming pipe.

Easement: A grant by a property owner to the public, a corporation, or a person, for the use
of land for a specific purpose.
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Easement, Cross Access: A designated private access way for the servicing of aisles or
driveways that internally connect two or more properties.

Easement, Permanent Drainage: A grant by a property owner to the City for the purpose of
improving, constructing, repairing and maintaining drainage structures.

Easement, Permanent Roadway Improvement: A grant by a property owner to the City for
the purpose of improving, constructing, repairing and maintaining roadway improvements.

Easement, Permanent Sidewalk, Sewer and/or Utility: A grant by a property owner to the
City for the purpose of improving, constructing, repairing and maintaining sidewalks, sewers

and utilities.

Easement, Permanent Sight Distance; A grant by a property owner to the City for the
purpose of controlling and directing grading and the installation and maintenance of plant
material, trees and/or structures by the property owner in a manner that will provide and
insure sight distance for motorists as required by the City.

Easement, Permanent Stormwater Control: A grant by a property owner to the City for the
purpose of improving, constructing, repairing and maintaining stormwater drainage facilities.

Easement, Permanent Stormwater Control Access: A grant by a property owner to the City
to provide for access and upkeep of the area within designated stormwater control

casements.

Easement, Permanent Utility: A grant by a property owner to a public or private utility
company for the purpose of improving, constructing, repairing and maintaining utilities.

Easement, Private Roadway: A designated private access way for the servicing of individual
lots within a subdivision.

Easement, Temporary Construction: A grant by a property owner to the City for the purpose

of making cuts, fills and sloping embankments, constructing driveways, providing working
room and implementing any and all other related construction items in connection with an

improvement.
Engineer: A professional engineer registered in the State of Missouri.
Entrance, Commercial: A driveway providing ingress and egress for a commercial site.

Entrance, Residential: A driveway providing ingress and egress for a residential site.

FEMA: the Federal Emergency Management Agency.
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Finish Elevation: The proposed elevation of the land surface of a site after completion of all
site preparation work.

Finished Grade: The final elevation of the ground surface after development.

Flood Insurance Study: The Official Report provided by the Federal Emergency Manage-
ment Agency containing flood profiles, flood boundaries, floodway maps and the water

surface elevation of the base flood.

Flood Plain: A geographic area susceptible to periodic inundation from the overflow of
natural waterways during the base (100 year) flood. It is determined as to extent in the City
of Pacific by the current FEMA Flood Insurance Studies for the City of Pacific, Franklin
County and St. Louis County, Missouri-Unincorporated Areas; with accompanying Flood
Insurance Rate Maps and Flood Boundary and Floodway Maps.

Flood Plain Study: An Engineering analysis to determine the hydraulic effect, if any, of the
proposed development to the existing Flood Plain.

Floodway: The area designated as Floodway on the Federal Emergency Management
Agency Flood Boundary and Floodway Maps. It is derived by determining that portion of a
river or other watercourse and the adjacent land areas that must be reserved in order to

* discharge the base flood without cumulatively increasing the water surface elevation more

than one foot.

Floodway Fringe: That area of the 100 year Flood Plain excluding the floodway is known as
the floodway fringe. It is also that portion of the 100 year Flood Plain which can be
developed without cumulatively raising the base flood elevation more than one foot.

Force Main: A pressurized sewer carrying wastewater.

Freeboard: The difference in elevation between the hydraulic grade line elevation and (1)
the inlet sill elevation; or (2) the top of structure elevation; or (3) the top of channel bank
elevation; or (4) the top of wall elevation.

Frontage: The edge of a lot bordering a street.

Geotechnical Report: A report, signed and sealed by a registered geotechnical engineer,
used to determine extent of development and grading, slope stability in the form of
maximum slopes, sink hole conditions, need for interceptor ditches and any items that may
affect the extent of development and/or location of structures on the site.

Grade: The rate of deviation from horizontal, expressed in percentages (i.e., 2%, 3%, etc.).

Gravel: The coarse granular material (generally considered as material retained on the No. 4
or No. 10 sieve but may include finer sizes) resulting from the natural disintegration and
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abrasion of rock or from processing of weakly bound conglomerate. It may include such
material which has been further reduced in size by artificial means.

House Lateral: Private sewer from building drain to the public sewer.
HS 10: Live truck wheel loads as designated by the AASHTO Specifications.
HS 20: Live truck wheel loads as designated by the AASHTO Specifications.

Hydraulic Grade Line: A line coinciding with the level of flowing water at any given point
along an open channel; or the level to which water would rise in a vertical tube connected to
any point along a pipe or closed conduit flowing under pressure.

Inlet Time: The overland flow time for runoff to reach the inlet.

Intrados: The inside top of the sewer pipe.
Land Surveyor: A professional land surveyor registered in the State of Missouri.

Lateral Sewer: A sewer that discharges into a branch or other sewer and has no other
common sewer tributary to it.

Loading Space: A durably dustproofed, properly graded for drainage, off-street space used
for the loading and unloading of vehicles, except passenger vehicles, in connection with the
use of the property on which such space is located. Off-street parking and loading
requirements shall be located to avoid any maneuvering on public streets and roadways.

Low Sill: The lowest elevation of any opening in a building.
Lot: An area of land which is part of a subdivision, the plat of which has been legally
approved and recorded in the Office of the Recorder of Deeds of Franklin County or St.

Louis County, as applicable, and is intended to be separately owned, developed or otherwise
used as a unit or an area of land.

Lot Area: The total horizontal area within the boundaries of a lot exclusive of any area
designated for street purposes.

Lot, Comer: A platted area of land abutting two street rights-of-way at their intersection.

Lot, Double Frontage: A lot having frontage on two (2) nonintersecting streets, as
distinguished from a corner lot.

Lot (Parcel) of Record: A lot which is part of a subdivision, the plat of which has been

legally approved and recorded in the Office of the Recorder of Deeds of Franklin County or
St. Louis County, as applicable, or a parcel of land which was legally approved and the deed
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recorded in the Office of the Recorder of Deeds of Franklin County or St. Louis County, as
applicable.

Main Sewer: The principal sewer to which branch sewers and sub mains are tributary; also
called trunk sewer.

MDNR: The Missouri Department of Natural Resources
MoDOT: The Missouri Department of Transportation

Monument: A marker generally defining land boundaries or elevations placed by a land
surveyor at locations specified in Section 400.170(4)(C) of the Zoning and Subdivision
Ordinance of the City and/or as directed by the Department.

"n" Value: A dimensionless coefficient used in Manning’s Equation to account for frictional
losses in steady uniform flow.

On-Street Parking Space: A temporary storage area for a motor vehicle which is located on a
dedicated street right-of-way.

Ordinance: Any Ordinance duly adopted by the City
Outfall: The point location or structure where wastewater or drainage discharges.

Parcel (Tract) of Land: A separately designated area of land delineated by identifiable
legally recorded boundary lines.

Parking Bay: A paved vehicle storage area directly adjacent to the access street or privately
controlled pavement.

Parking Space: A durably dustproofed, properly graded for drainage, usable space, enclosed
in a main building or in an accessory building, or unenclosed, reserved for the temporary
storage of one vehicle, and connected to a street, alley, or other designated roadway by a
surfaced aisle or driveway.

Pave (Pavement): The act or result of applying a hard, water-tight material to any ground
surface in such manner as to present a uniform surface over large areas.

Pedestrian Way: An easement or right-of-way designated to facilitate pedestrian access to
adjacent streets and properties.

Person: Any individual, firm, proprietorship, partnership, company, municipality,
association, society, corporation, group, or other entity.
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Plan, Concept: A drawing showing the site, internal circulation, adjacent public roads and
commercial and residential entrances. Such plans must also show the dimensions and lane
use of the existing public roadways.

Plan, Site: A drawing showing plan and section views of the existing conditions and
proposed improvements.

Plans, Construction: Same as Plans, Improvement.

Plans, Improvement: The engineering drawings showing the construction details and the
types of materials for the physical structures and facilities, excluding dwelling units, to be
installed in conjunction with the development of the project.

Plat: A subdivision of land legally approved and recorded.

Pre-Developed Runoff Rate: The amount of flow from an existing site prior to new
development or improvements.

Prismatic Channel: A channel characterized by uniform cross sections and constant bottom
slope.

Private Sewer: A sewer not accepted for public maintenance as determined by the reviewing
agency.

Property Line: The legally recorded boundary of a lot, tract, or other parcel of land.

Public Sewer: A sewer which has been accepted for public maintenance by the City

Reach: A distance, in a pipe or channel, between two identified points.

Record Subdivision Plat: That plat containing all signatures required by Section 410.050(2)
of the Zoning and Subdivision Ordinances and recorded in the Office of the Recorder of
Deeds of Franklin County or St. Louis County, as applicable.

Right-of-way: A strip of land reserved or acquired by dedication, prescription,

condemnation, gift, purchase, eminent domain or any other legal means, occupied or
intended to be occupied by a street, sidewalk, railroad, utility, sewer, or other similar use.

Road: Same as Street.

Roadway: The entire area within public or private vehicular easement or right-of-way lines,
whether improved or unimproved.

Sampling “T”: A riser section installed in the house lateral for purposes of monitoring
sewage discharged.
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Sanitary Detention: An "On Site" private facility to collect and store the sanitary wastewater
of a development for such time as may be required until it can be pumped or otherwise
discharged into the downstream sanitary sewer system.

Sanitary Sewer: A sewer which carries wastewater.

Setback (Building Line): The required minimum distance from a road right-of-way or lot line
that establishes the area within which a structure can be erected or placed, except as may be
permitted in the Zoning and Subdivision Ordinance.

Sewer: A pipe or closed conduit carrying wastewater, stormwater or a combination thereof.

Sight Distance Triangle: The triangular area of a street intersection bounded by the property
lines of a corner lot and a line connecting two (2) points on the property lines, each measured
thirty (30) feet from the intersection of the two property lines at the street intersection.
Where applicable, easement lines shall be substituted for property lines.

Sign, Guide: A sign identifying entrances, exits, aisles, ramps, and similar traffic related
information.

Siltation Control: The installation of such devices as sediment ponds, bales of straw,
siltation fencing, sodding or seeding and mulching, or other devices to prevent silting of
abutting properties and roadway during the period of construction and up to and including
such time as permanent ground cover is attained.

Single Lot Development: A development consisting of one or more buildings to be erected
on a platted parcel of land or a single lot which is part of a subdivision, intended to be
separately owned, developed, and otherwise used as a unit.

Site Plan Bond: A bond or other security between the developer and the City to cover the
cost of completion of required on-site improvements as depicted upon approved construction

improvement plans.

Slope: The rate of deviation of the ground surface from the horizontal surface, expressed in
percentages or proportions (i.e., 3 horizontal: 1 vertical, 4 horizontal : 1 vertical, etc.).

Springline: The line or plane in which an arch rises from its impost. In circular conduits, the
horizontal plane through the midpoint of the section.

Standard Details of Sewer Construction: Plans of structures or devices or construction
details commonly used on City work and referred to on the plans or in the specifications.

Steady Flow: The quantity of water passing a cross section is constant, i.e., has patterns and
magnitudes which do not vary with time.
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Steep Grade: Roadway grades in excess of 8%.

Stormwater Detention: A stormwater runoff facility designed to detain (hold) stormwater
temporarily during and immediately after a runoff event.

Stormwater Sewer: A sewer which carries surface runoff and subsurface waters.

Street: A public or private thoroughfare which affords the principal means of access to
abutting property, including all facilities which normally occur within the right-of-way. The
term shall also include such other designations as highway, thoroughfare, parkway,
throughway, road, pike, avenue, boulevard, lane, place, court, but shall not include an alley
or a pedestrian way. The pavement requirements for private streets shall be the same as
public streets except that special roadway sections may be used for drainage and
perpendicular parking,

Street, Arterial: A major street so designated by the, and utilized primarily for heavy
volumes of traffic on a continuous route or for high vehicular speeds with intersections at

grade.

Street, Collector: A secondary land service street that moves traffic from the arterial streets,
and distributes traffic regionally, to the minor streets. Collector streets also may serve
individual lots, parcels, and uses as a secondary or additional function.

Street, Cul-de-Sac: A short, independent, minor street terminating in a circular turnaround.

Street, Dead End (No Outlet): A street having only one point of ingress and egress.

Street, Minor: A land service facility for access to abutting properties. Minor streets
serve the local neighborhood and are frequently in the form of a cul-de-sac or loop street.

Street, Private: A privately maintained thoroughfare which affords the principal means of
public access to abutting property and which is constructed within easements provided by
adjacent property owners.

Street, Public: A street maintained by the Department.

Structure: Any assembly of material forming a construction for occupancy or use, excepting,
however, utility poles and appurtenances thereto, underground distribution or collection
pipes or cables, and underground or ground level appurtenances thereto.

Swale: A broad, shallow water course.

Time of Concentration: Consists of inlet time plus the travel time in the sewer or channel
from the most remote point in the watershed to the point under consideration.
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Travel Time: The time it takes for the runoff to flow through the drainage system from one
point of reference to the next point of reference.

Trunk Sewer: The principal sewer to which branch sewers and sub-trunks are tributary; also
called main sewers.

Uniform Flow: The flow in a channel, conduit or pipe, having a uniform cross section and
velocity at every location within a given reach.

U.S.G.S.: United States Geological Survey

Utilities: Public service facilities for supplying gas, electricity, ‘water, power, steam,
cable TV, telephone and telegraph communication, railway transportation, and the like.
Sewers are not considered utilities.

Wastewater: The spent water of a community.

Watercourse: A stream of water or a natural channel through which water may flow.
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3.1. STREET DESIGN CRITERIA

3.1.1. Arterial Streets. Arterial streets shall conform to the minimum design criteria
in Table 3-1:

Table 3-1
Arterial Street Design Criteria
Item Minimum Requirement

Right-of-way Width 80 ft.
Pavement Width* 50 ft.
Full Depth Asphalt

Wearing Surface ' 2 Type C Asphaltic Concrete

Base Course 8” Type X Asphaltic Concrete
Rigid Pavement (Concrete)

Pavement 8” Portland Cement Concrete
Compressive Strength 4,000 p.s.i.
Reinforcement 6 x 6, 4/4 Welded Wire Mesh
Transverse Joints STR.70 Type G and sealed per 3.4.17

Base 4” of Type 1 aggregate, compacted

Asphalt Pavement With Rock Base
Wearing Surface 3” Type C Asphaltic Concrete
Base Course 2” of Type 2 aggregate, compacted over
10” of Type 1 aggregate, compacted
Sub-grade Undergrade per STR.90. Compact to 95%
Standard Proctor density
Grades, Maximum™** 10%
Horizontal Curvature Along the Centerline 500 ft. Radius
Horizontal Visibility Along the Centerline 500 ft.
Curb*** 6” vertical concrete
Sidewalk 4 ft. wide - concrete
Tree lawn 11 ft.
Standard Drawing Number STR.01
Anticipated Posted Speed Limit 45 MPH

* Measured back-to-back of curb.

** Maximum grades in the R1-H zoning district shall be 15%. Any variance shall be
recommended by the Commissioner and approved by the Board of Aldermen.

*** A 4-inch high rolled curb may be used in subdivisions exclusively for single family
residences, as approved by the Commissioner.
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3.1.2. Collector Streets. Collector streets shall conform to the minimum design

criteria in Table 3-2:

Table 3-2
Collector Street Design Criteria

Item Minimum Requirement

Right-of-way Width 60 ft.
Pavement Width* 40 ft.
Full Depth Asphalt

Wearing Surface 2” Type C Asphaltic Concrete

Base Course 7” Type X Asphaltic Concrete
Rigid Pavement (Concrete)

Pavement 8” Portland Cement Concrete

Compressive Strength
Transverse Joints

4,000 p.s.1.
STR.70 Type G and sealed per 3.4.17

Base 4” of Type 1 aggregate, compacted
Asphalt Pavement With Rock Base

Wearing Surface 3” Type C Asphaltic Concrete

Base Course 2” of Type 2 aggregate, compacted over

9” of Type 1 aggregate, compacted
Sub-grade Undergrade per STR.90. Compact to 95%
Standard Proctor density

Grades, Maximum** 10%
Horizontal Curvature Along the Centerline 300 ft. Radius
Horizontal Visibility along the Centerline 300 ft.

Curb***

6> vertical concrete

Sidewalk 4 ft. wide - concrete
Tree lawn 6 ft.
Standard Drawing Number STR.02

35 MPH

Anticipated Posted Speed Limit

* Measured back-to-back of curb.

** Maximum grades in the R1-H zoning district shall be 15%. Any variance shall be
recommended by the Commissioner and approved by the Board of Aldermen.

*** A 4-inch high rolled curb may be used in subdivisions exclusively for single family
residences, as approved by the Commissioner.
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3.1.3. Minor Streets.

3.1.3.1 Minor streets shall conform to the minimum design criteria in Table

3-3:
Table 3-3
Minor Street Design Criteria
Item Minimum Requirement
Right-of-way Width 50 ft.
Pavement Width*, Normal 32 ft.
Pavement Width*, Subdivisions which
contain lots exclusively for single family
| residences 30 ft.

Full Depth Asphalt
Wearing Surface 2” Type C Asphaltic Concrete
Base Course 6” Type X Asphaltic Concrete
Rigid Pavement (Concrete)
Pavement 7” Portland Cement Concrete

Compressive Strength
Transverse Joints
Base

4,000 p.s.i.
STR.70 Type G and sealed per 3.4.17
4” of Type 1 aggregate, compacted

Asphalt Pavement With Rock Base
Wearing Surface
Base Course ¢

3” Type C Asphaltic Concrete
2” of Type 2 aggregate, compacted over
8” of Type 1 aggregate, compacted

Sub-grade Undergrade per STR.90. Compact to 95%
Standard Proctor density
Grades, Maximum™** 10%
Horizontal Curvature Along the Centerline 150 ft. Radius
150 ft.

Horizontal Visibility along the Centerline

Curb***

6” vertical concrete

Sidewalk 4 ft. wide - concrete
Tree lawn If pavement width = 32 ft., tree lawn =5 ft.
If pavement width = 30 ft., tree lawn = 6 ft.
Standard Drawing Number STR.03
30 MPH

Anticipated Posted Speed Limit

* Measured back-to-back of curb.

** Maximum grades in the R1-H zoning district shall be 15%. Any variance shall be

recommended by the Commissioner and approved by the Board of Aldermen.
*** A 4-inch high rolled curb may be used in subdivisions exclusively for single family

residences, as approved by the Commissioner.

¢ Aggregate base in parking lots to be 8” of Type 1 aggregate, compacted, with all other

materials remaining the same.

3.1.3.2 Minor streets shall be designed so as to discourage through traffic.
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3.1.4. Cul-de-Sacs

3.1.4.1 Cul-de-Sacs shall conform to the minimum design criteria in Table
3-4:
Table 3-4
Cul-de-Sac Design Criteria
Item Minimum Requirement
Right-of-way Width * 46 ft.
Right-of-way Width ™" 50 ft.
Right-of-way Diameter at turn-around 100 fi.
Pavement Width® * 26 ft.
Pavement Width"* * o 32 fi.
Pavement Radius at turn-around* 41 ft.
Full Depth Asphalt
Wearing Surface 2” Type C Asphaltic Concrete
Base Course 6” Type X Asphaltic Concrete
Rigid Pavement (Concrete)
Pavement 7” Portland Cement Concrete
Compressive Strength 4,000 p.s.i.
Transverse Joints STR.70 Type G and sealed per 3.4.17
Base 4” of Type 1 aggregate, compacted

Asphalt Pavement With Rock Base
Wearing Surface

3” Type C Asphaltic Concrete

Base Course 2” of Type 2 aggregate, compacted over
8” of Type 1 aggregate, compacted
Sub-grade Undergrade per STR.90. Compact to 95% Standard
Proctor density
Grades, Maximum** 10%
Horizontal Curvature Along the Centerline 150 ft. Radius
Horizontal Visibility along the Centerline 150 ft.
Maximum length 900 ft ***
Curb**s# 6” vertical concrete
Sidewalk 4 ft. wide - concrete
Tree lawn If Right-of-way = 46 ft, tree lawn = 6 ft.
If Right-of-way = 50 ft, tree lawn = 5 ft.
At turn-around, tree lawn = 5 fi.
Standard Drawing Number STR.12
Anticipated Posted Speed Limit 25 MPH

*Cul-de-sacs less than 450 ft. in length.
* Cul-de-sacs 450 ft. in length or greater.
* Measured back-to-back of curb.

** Maximum grades in the R1-H zoning district shall be 15%. Any variance shall be recommended
by the Commissioner and approved by the Board of Aldermen.

*** As measured from the nearest intersecting street to the furthest point of the turn-around.

**** A 4-inch high rolled curb may be used in subdivisions exclusively for single family residences,

as approved by the Commissioner.

¢ Pavement width may be reduced to 30 ft. if cul-de-sac serves single family residences exclusively.
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3.1.4.2 Block design shall be limited to nine hundred (900) feet in length as
measured from the nearest intersecting street to the furthest point of the turn-around.

3.1.5. Alleys.

3.1.5.1 Alleys shall conform to the minimum design criteria in Table 3-5:

Table 3-5
Alley Design Criteria
Item Minimum Requirement

Right-of-way Width 20 ft.
Pavement Width 16 ft.
Full Depth Asphalt

Wearing Surface 2” Type C Asphaltic Concrete

Base Course 6” Type X Asphaltic Concrete
Rigid Pavement (Concrete)

Pavement 6” Portland Cement Concrete

Compressive Strength
Transverse Joints

4,000 p.s.i.
Type G & sealed per 3.4.17

Base 4” of Type 1 aggregate, compacted
Asphalt Pavement With Rock Base
Wearing Surface 3” Type C Asphaltic Concrete

Base Course

2” of Type 2 aggregate, compacted over
6 of Type 1 aggregate, compacted

Sub-grade Compacted to 95% Standard Proctor density
Grades, Maximum* 10%
Centerline: Alignment 15°
Radius of Curvature 375 ft.
150 ft.

Horizontal Visibility along the Centerline

* Maximum grades in the R1-H zoning district shall be 15%. Any variance shall be
recommended by the Commission and approved by the Board of Aldermen.

3.1.5.2 Alleys are prohibited in all residential districts but may be included in
commercial and industrial districts where needed for loading, unloading, or access purposes.
Use of alleys shall be approved by the Commission.

32. STREET IMPROVEMENTS

3.2.1 Grading and Surfacing Required

3.2.1.1 All streets shall be graded and the roadway improved by surfacing.
Roadway design, construction, and surfacing shall be in accordance with City of Pacific

Code, standards and specifications.
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3.2.1.2 All grading and surfacing shall be done under observation and
inspection of the Department and shall be subject to its approval. Notification/request for
inspection shall be made to the Commissioner of Public Works at least three (3) hours prior
to the commencement of any of the following activities or as directed by the Commissioner:
including but not limited to backfilling of any cut or trench excavation, placing any base or
pavement for roadways, curb and gutter, or sidewalk, etc. See Section 3.12.6 on page 3.36
for requirements when backfilling a trench which crosses or is beneath pavement.

3.2.2. Missouri Department of Transportation Approval. The treatment of the
intersection of any new street with a State highway shall be subject to approval by the
District Engineer of the Missouri Department of Transportation (MoDOT).

3.2.3. Subdivisions Adjacent to Existing City Streets. At such times as a subdivision
is proposed adjacent to a street that is accepted and maintained by the City, that street and
other streets required shall be improved to handle the increased traffic due to said subdivi-
sion as directed by the Department of Public Works and the additional right-of-way and the
cost of improvement of the right-of-way adjacent to the proposed subdivision shall be
included in the overall subdivision improvements. The improvements shall be made to
current City specifications and standards.

3.2.4. Future Access. In certain cases involving the subdivision of tracts of property,
the reservation of right-of-way access may be required for future road improvements as
authorized by the tract's preliminary plat. The reservation of right-of-way access shall be
considered for the following roadways: including but not limited to Congress Street (Hwy.
N), Denton Road, First Street (Hwy. OO & Hwy. F), Gray Summit Road, Industrial Drive,
Osage Street, Payne Street, and Thornton Road.

3.2.5. Street Design. All street construction, modification or widening shall be
designed in accordance with the requirements of the Design Details and Specifications
contained in these Standards. Block length and street jogs shall be addressed as discussed in
Sections 3.1.4.2 and 3.3.2, respectively. All construction of roadway improvements within
the City shall be accomplished under the observation and inspection of the Department and
shall be subject to its approval.

3.2.6. Street Name Signing

3.2.6.1 Reflectorized street signs bearing the name of the street and the
block number, as designated on the record plat, shall be placed at all street intersections and
at the beginning and endpoints of continuous streets which change direction and name. Each
and every intersection formed shall have at least one street name sign for each intersecting
street mounted in a bracket on top of one post. Two sets of street name signs on separate
posts shall be required at intersections where one street is a collector street or an arterial
roadway. Refer to Design Details STR.16 and STR.18.
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3.2.6.2 Street names shall comply with all provisions found in Section
525.480 of the Pacific City Code.

3:2:6.2.1 All streets dedicated to the City of Pacific or remaining
in private ownership within the City of Pacific and all streets or thoroughfares henceforth to
be created shall not be named the same name as any street currently in existence in the
Counties of Franklin, Jefferson or St. Louis, State of Missouri.

3.2.6.2.2 No street or thoroughfare name which is adopted or
used shall be used subsequently with a different suffix, i.e., Street, Avenue, Court, Place or

Drive.

3.2.6.23 Where an extension to a street or new street continues
in the same direction as an existing street or thoroughfare whether connected or not
connected to the existing street or thoroughfare the new street shall be named the same as the
previous existing street or thoroughfare. (Ord. No. 1891 §§ 1-3, 2-6-96.)

3.2.6.3 No street shall have a name which will duplicate, or so nearly
duplicate as to be confused with, the name of an existing street, unless the proposed street is
an extension of, or in alignment with, an existing street, in which case the duplication shall

be mandatory.

3.2.6.4 Street names shall be submitted to the City Clerk/Administrator for
approval prior to the submission of the preliminary plat.

3.2.6.5 Each sign post shall be placed no less than 1.5 feet from the
sidewalk and not less than 3.5 feet from the back of curb, in the tree lawn. Signs indicating
both streets should be erected at each location. Street name sign posts shall be located where
they may be used for future “Stop” or “Yield” signs. This means that one set of street name
signs shall be installed on the near right corner for the lesser volume roadway. Also, when
one of the intersection streets is a collector street or an arterial roadway, two sets of street
name signs shall be required. Refer to Design Details STR.16 and STR.18.

3.2.6.6 The Department shall approve the location and inspect the
installation of street name signs in all subdivisions. The size, height, and type of sign shall
be in accordance with these specifications.

3.2.7. Guard Rail

3.2.7.1 Guard rail shall be required to protect traffic from hazardous
features, or to restrict or prohibit traffic movements. Guard rail will be required for roadway
fill heights of 10 feet or more adjacent to the roadway or fill heights of 7 feet or more at
pavement terminations. Terminal sections will be required for both directions of traffic flow
on two-way pavement. Where the distance between terminal sections of two sections of
guard rail will be 100 feet or less, one continuous length of guard rail shall be installed.
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Guard rail shall be provided for protection of traffic adjacent to creeks and lakes, at bridge
ends, piers, and headwalls, and as directed by the Department.

3.2.7.2 Roadway Berms. The grading and placement of berms within the
street right-of-way as an alternate to guard rail may be permitted with special approval by the
Department where such installations are considered compatible with the roadway typical
section. Berms shall be constructed to a height of 3 feet above the adjacent edge of
pavement or curb with 3:1 side slopes.

3.2.8. Medians. Raised median strips may be required by the Department to restrict
through and/or left turning movements at or near driveways, commercial entrances and/or
street intersections. Raised medians may also be utilized for ornamental entrance
monuments and signs. For ultimate tee type street intersections, where the median is
proposed on the minor side street, wider medians may be permitted by the Department to
accommodate larger entrance monument designs.

3.3. STREET STANDARDS
3.3.1. Street Arrangement

3.3.1.1 The arrangement, character, extent, width, grade and location of all
streets and required improvements shall be considered in their relation to existing and
proposed streets, to topographical conditions, to public convenience and safety, and in their
appropriate relation to the proposed uses of the land to be served by such streets.

3.3.1.2 Arrangement of subdivision streets shall make provision for the
extension and/or relocation of arterial, collector and minor streets, which impact the
property. Except for cul-de-sacs, streets normally shall connect with streets already
established, or provide for future connections to adjoining unsubdivided tracts, or shall be a
reasonable projection of streets in the nearest subdivision tracts.

3.3.1.3 Reserved strips of land which control or limit access at the terminus
of streets or prevent access to streets located adjacent to undeveloped land are prohibited.

3.3.2. Street Intersections

3.3.2.1 Minor street intersection jogs or discontinuities with centerline
offsets of less than one hundred (125) feet shall be avoided.

3.3.2.2 Streets shall be laid out to intersect as nearly as possible at right
angles. A subdivision entrance street shall intersect the major or collector street with an
interior angle of seventy-five (75) to ninety (90) degrees unless otherwise approved by the
Department. Each entrance street shall be positioned to provide required sight distance
along each intersecting roadway as determined by the Department. Refer to Design Detail
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STR.19 for Sight Distance at Intersections criteria. Intersection of more than two (2) streets
at one point is prohibited.

3.3.2.3 A minimum radius of twenty (20) feet (or the chords of such arcs) at
the street right-of-way intersection and a minimum radius of thirty-two (32) feet at the back
of the curb shall be required. If the angle of intersection of two (2) streets is less than sixty
(60) degrees, the radius of the arc at the intersection of the property lines and at the back of
the curb shall be approved by the Commissioner. Greater radii and channelization may be
required at an intersection with a major or collector street or to provide access for vehicles

having large turning radius requirements.

3.3.2.4. At intersections of streets with alleys, the property line corners shall
be rounded with a radii of not less than fifteen (15) feet or chords of such arcs.

3.3.2.5 All interior residential streets intersecting on collector streets shall
be directly opposite existing or other proposed streets or shall be a minimum of three
hundred (300) feet distant, as measured between street center lines. Additionally, all other
streets intersecting on arterial streets shall be directly opposite existing or other proposed
streets or shall be a minimum of three hundred (300) feet distant, as measured between street

center lines.

3.3.2.6 Where a collector street enters or connects with an arterial street, the
Department must approve the entrance plan.

3.3.3. Street Grades at Intersections

3.3.3.1 The grade of collector and minor streets shall not be greater than
four percent (4%) for a distance of fifty (50) feet from the center of any intersection. See
Design Detail STR.20.

3.3.3.2 The grade of arterial streets shall not be greater than three percent
(3%) for a distance of fifty (50) feet from the center of any intersection. See STR.20.

3.3.4. Stub Streets

3.3.4.1 Stub streets shall be constructed to the property lines when required
to provide for future connections to adjoining undeveloped tracts. Reasonable projections of
streets in nearby subdivisions will establish the location of certain stub streets. In no case
shall stub streets exceed 400 feet in length.

3.3.42 A temporary turnaround or backaround with a minimum pavement
width of 26 feet may be required on all stub streets. Permits will not be issued for building
construction on lots abutting a temporary turnaround as shown on any recorded subdivision
plat unless and until the temporary facility is actually constructed and has been approved by
the Department.
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3.3.4.3 Prior to expiration of the land subdivision bond or escrow agreement
required of the development under Section 405.050(D) or Section 410.050(D) of the Zoning
and Subdivision Code, the removal of temporary turnaround surfacing shall be provided for
by an Agreement Guaranteeing Road Improvement (Special Escrow), together with a cash
sum or Irrevocable Letter of Credit.

3.4. DESIGN DETAILS

3.4.1. General. All streets and parking areas shall be designed to meet or exceed the
full minimum requirements set forth in the Supplemental Regulations, Sections 400.200 and
400.235 of the Zoning and Subdivision Code. These Regulations and the Standards
contained herein are designed to provide the maximum allowable flexibility in street
construction, while at the same time, insuring the protection of the public interest. The
widths of right-of-way and pavement are allowed to vary as functions of the type of street
and the corresponding intensity of use.

3.4.2. Subdivisions Along Existing Streets

3.4.2.1 Subdivisions that adjoin or include existing streets or roads that do
not conform to the required right-of-way widths shall dedicate additional width along either
or both sides of such streets or roads. When a subdivision is located on one side of an
existing City street or road, a minimum of one-half (1/2) of the required right-of-way shall be
provided, measured from the center line of the right-of-way as originally established.
Additional right-of-way in excess of twenty (20) feet may be required when the subdivision
is located on the inside of a curved roadway or conditions exist on the opposite side of the
right-of-way which dictate right-of-way offset from the right-of-way centerline. The
centerline must meet the requirements of the Department with regard to radius when located
on a curved roadway.

«3:4:2.2. For any development fronting on an existing City street, it shall be
the responsibility of the developer to bring the street up to City specifications to the center
line of the street. Curb and gutter and sidewalks are to be installed by the developer on the
developer’s side of the street only.

3.4.3. Subdivisions Along Railroads

3.4.3.1 A subdivision plat involving new or existing streets crossing railroad
tracks shall provide adequate rights-of-way, including approach rights-of-way and slope
easements for construction of an underpass or overpass, unless otherwise specified by the
Department. Approval from the railroad of record and any other governing body (Missouri
Department of Transportation, County Highway Department, etc. if applicable) must be
received relative to all railroad crossings. The developer may be required to install crossing

signals.
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3.4.3.2 A street on which residential lots front and which parallels, but is not
adjacent to a railroad right-of-way, shall be at a distance from the railroad right-of-way
sufficient to provide lots with a minimum depth of one hundred sixty (160) feet. The rear
building line (parallel to the railroad right-of-way) shall be a minimum of 75 feet.

3.4.4. Curbing Required. Commercial, industrial and residential subdivision streets
shall be constructed with vertical curbs on both sides unless approved for roll curbs by the

Commissioner.
3.4.5. Dedication of Streets.

3.4.5.1 All streets shall be dedicated to public use unless approved for
private use by both the Commission and the Department.

3.4.5.2 Ifroadways are designated to be private roadways, these roadways
shall remain private. Maintenance of private roadway will be the responsibility of the
property owner(s) or trustees forever.

3.4.6. Extraordinary Conditions. Additional lanes and/or widening, pavement
thickness, drainage facilities, granular base and/or traffic control devices may be required at
the direction of the Department to accommodate heavy traffic volumes, unsuitable soil
conditions, steep grades or other conditions encountered in the design of streets.

3.4.7. Parking During Construction. The developer shall provide adequate
temporary off-street parking for construction employees. Parking on non-surfaced areas shall
be prohibited in order to eliminate the condition whereby mud from construction and
employees vehicles is tracked onto the pavement causing hazardous road and driving

conditions.

3.4.8. Flood Protection. If any public roads are proposed within a development, they
must be built above the 100-year flood elevation or protected from flood damage by an
approved levee. Any construction in the flood plain must meet the requirements of the Corps
of Engineers and MDNR and obtain permits as required. Any roads and/or drives proposed
below this elevation, not protected by an approved levee, are to be private and remain private

forever.

3.4.9. Tangents on Reverse Curves. A tangent of less than one hundred (100) feet in
length shall be avoided between reverse curves on arterial streets and forty (40) feet in length
on collector and minor streets.

3.4.10. Vertical Curves. All changes in grade shall be connected by vertical curves to
provide a smooth transition and the required sight distance. Design criteria for vertical
curves is contained in to Design Details STR.40.
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3.4.11. Pavement Lugs for Rigid Pavement

3.4.11.1 Pavement lugs will be required on all street grades of seven percent
(7%) or greater and must be approved by the Department. Spacing of pavement lugs will be
as follows:

a) 200 foot intervals on tangent sections.
b) 100 foot intervals on horizontal curve sections.

3.4.11.2 Pavement lugs shall be located at or near the point at which the
street grade first reaches seven percent (7%) and proceed uphill at the required spacing with
the last pavement lug located at or near the point at which the street grade becomes less than
seven percent (7%). o

3.4.11.3 Pavement lugs shall be constructed:
a.) 4 feet in depth for street grades between 7% and 12%.
b.) 5 feet in depth for street grades above 12%.

3.4.11.4 Type A2 Expansion Joints are required with each pavement lug and
shall be located 10 feet downgrade of each pavement lug installation (see Design Detail
STR.70 for joint details).

3.4.11.5 For construction details of the pavement lug and joints, refer to
Design Details STR.70 and STR.75.

3.4.12. Sight Distance. Sight distance criteria shall be based upon the ultimate
number of lanes required for the roadway. Refer to Design Details STR.19 for Sight
Distance at Intersections criteria. If required sight distance cannot be provided at the access
location, acquisition of right-of-way, removal of plant material, reconstruction of pavement,
sight distance easements and other off-site improvements may be required to provide the
required sight distance as directed by the Department.

3.4.13. Additional Right-of-Way Obtained by City. When portions of roadway
improvements required for the safety of the public require the acquisition of additional right-
of-way and easements from private property, the normal sequence of design, right-of-way
acquisition and construction shall commence immediately upon approval of the requested
rezoning. If the developer is unable to acquire the necessary right-of-way and easements
through negotiation with the particular property owners involved, the City will acquire same
through eminent domain proceedings. The cost of appraisals, negotiations, administration,
court proceedings and all associated costs incurred by City proceedings shall be paid by the
developer.
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3.4.14. Entrance Landscaping and Monuments. Installation of landscaping and
ornamental entrance monument construction, shall be reviewed by the Department for sight
distance considerations and approved prior to installation or construction. Refer to
Landscaping, Section 3.9. Any/all monuments shall comply with Pacific City Code, Chapter

425: Sign Code.

3.4.15. Existing Deficient Pavement in City Streets. Proposed developments utilizing
roadways with structurally deficient pavement within the site, or providing access to the
development from such roadways, may be required to overlay the existing road surfacing or
make other remedial improvements, as required by the Department, to bring the structural
stability of the pavement up to minimum requirements.

3.4.16. Longitudinal Joints and Striping. All longitudinal joints in concrete pavement
shall be constructed along proposed lane lines as directed by the Department and as shown
on Design Details STR.25 and STR.70. Where proposed lane striping and existing
longitudinal joints do not coincide, a two (2) inch overlay of Type “C” Asphaltic Concrete
Wearing Surface shall be required.

3.4.17. All joints shall be sealed with an asphalt-rubber compound. Application of
the sealant shall be done in accordance with manufacturer’s specifications. One approved
product is “Asphalt Rubber Plus” Sealant, as manufactured by CRAFCO, Inc., Chandler, AZ,
or equivalent, as approved by the Commissioner.

3.4.18. Collection of stormwater runoff shall be achieved via curb inlets or via a
method approved by the Commissioner. In no case shall the use of trench grates or grated
troughs be permitted within the City unless approval is granted by the Commissioner.
Underdrains, where required, shall conform to Design Detail STR.80.

3.5. ENTRANCE STANDARDS

3.5.1. General. Regardless of zoning classification, all entrances shall be
constructed with concrete aprons. Entrances shall transition from the flow line of the gutter
to the elevation of the top of curb at the right-of-way line. All entrance construction within
City street and roadway right-of-way shall be constructed in accordance with these
Specifications and the Entrance Standards, shown on Design Details STR.21 through
STR.24. Refer to Design Details STR.19 for Sight Distance at Intersections criteria. Any
entrances from state or county roads shall comply with the appropriate specifications of the

governing body(s).
3.5.2. Residential Entrances

3.5.2.1 Residential entrances on existing City streets shall not be less than
twelve (12) feet wide nor more than twenty-four (24) feet wide at the right-of-way line.
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3.5.2.2 Residential entrances on existing City streets shall be located so the
edges of the curb opening shall be a minimum of five (5) feet from the nearest edge of street
inlets and twenty (20) feet from the street corner radius point. The edges of the curb opening
shall not project beyond the side property line extended normal to the pavement.

3.5.2.3 Inthe case of corner lots, no driveways shall be constructed within
the sight triangle area bounded by the property lines of a corner lot and a line connecting two
(2) points on the property lines each measured thirty (30) feet from the intersection of the
two property lines at the intersection. Where applicable, easement lines shall be substituted
for property lines (See Design Detail STR.22).

3.5.2.4 The distance between adjacent residential entrances shall be a
minimum of twenty (20) feet measured along the road right-of-way line. When residential
development conditions necessitate reduction of the distance between adjacent residential
entrances to ten (10) feet or less, the Department may require a Common Entrance

Approach.
3.5.3. Commercial Entrances

3.5.3.1 Commercial entrances shall not be less than twenty-four (24) feet
wide or more than forty (35) feet wide at the right-of-way line. The radius used to increase
the opening at the curb or pavement edge shall not be less than ten (10) feet. Exception to
the width and/or radius may be required, or allowed with special approval by the
Department, to insure adequate provisions for large vehicles and/or high traffic volumes.

3.5.3.2 Commercial entrances shall be located in accordance with the site
plan requirements and shall be designed so the edges of the curb opening shall be a minimum
of five (5) feet from the nearest edge of street inlets and as far as possible from the street
corner radius point. The edges of the curb opening shall not project beyond the side property
line extended normal to the pavement.

3.5.3.3 In the case of corner lots, no entrances, parking spaces or other
obstacles shall be constructed or placed within the sight triangle area bounded by the
property lines of a corner lot and a line connecting two (2) points on the property lines each
measured thirty (30) feet from the intersection of the two property lines at the intersection,
(See Design Detail STR.24).

3.5.3.4 The number of commercial entrances for each parcel or site shall be
limited on the basis of traffic requirements as determined by the Department. The maximum
number of commercial entrances allowed, if all traffic requirements are satisfied, shall be as
indicated in Table 3-6.

3.5.3.5 Properties which have frontage on two or more streets shall have the

number of commercial entrances on each street limited in accordance with traffic
requirements and the above guideline. The distance between adjacent commercial entrances
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shall be minimum of one hundred (100) feet measured along the road right-of-way line,
unless otherwise approved by the Department.

3.5.3.6 For a service and/or gas station or a convenience store with gas sales
development on a corner lot, the following guidelines are established. For a new
development on a lot for which previous use was not associated with service and/or gas
station or a convenience store with gas sales: One (1) entrance intersection from each street
shall be permitted and located as far as possible from the street intersection corner. For
redevelopment(complete rebuilding) of a lot for which present use is associated with service
and/or gas station or a convenience store with gas sales which is presently served by less than
three (3) entrances: One (1) entrance intersection from each street shall be permitted at a

location approved by the Department.

Table 3-6

Maximum Number of Commercial Entrances Allowed on Each Parcel or Site

Left Turn Restrictions
(When required by the Department)
Max. No.
Frontage Commercial Method of Standard Drawing
(feet) Entrances Restriction Number
Less than 200 One (1) Median STR.76
Median STR.76
200 to 500 Two (2) or Rt. In - Rt. Out or STR.77
Channelized
Entrance
Rt. In - Rt. Out
500 to 1,000 Three (3) Channelized STR.77
Entrance
Rt. In - Rt. Out
More than 1,000 As directed by Dept. Channelized STR.77
Entrance

3.5.3.7 For redevelopment of a present use which is presently served by
three (3) or more entrances: The two (2) entrances located farthest from the corner may
remain. The entrance located nearest to the corner on the inbound approach of the
intersection shall be removed and the right-of-way restored to surrounding conditions or
improved as required. The entrance located nearest to the corner on the outbound approach
of the intersection may remain provided that this entrance is restricted, where required by the
Department, to right turns in and right turns out by an existing or required median. For
remodeling or renovation of an existing use (i.e. canopy addition, island replacement or
addition, dispenser replacement or addition, sales area renovation or addition, car wash
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addition) all existing entrances shall be permitted to remain except when changes to
circulation patterns to the driveways result in an increased emphasis on the entrance located
nearest the inbound approach of the intersection. Such entrance shall then be subjected to
further review and possible elimination by the Department.

3.5.4. Left Turn Restrictions. The restriction of entrance turning movements will
require the construction of right in - right out channelized entrances or raised median, as
directed by the Department, based upon proximity to the nearest intersecting street or
driveway, left turn storage requirements within the public right-of-way, development land
use and traffic generation, sight distance limitations and cross access provisions as indicated
in the above guidelines.

3.5.5. Entrance Clearance. Residential and commercial driveway entrance locations
which donot meet the side property line clearance requirements (Design Details STR.22
through STR.24) shall not be approved for construction without a consent letter from the
abutting property owner.

3.5.6. Temporary Emergency Access. In certain instances, the Department may
grant temporary access to roadways for emergency vehicles only. The access shall be a 12-
foot wide, 12-inch thick rock drive with a standard paved approach within the right-of-way
constructed of Type “X” Asphaltic Concrete Base - 6" thick and Type "C" Asphaltic
Concrete Wearing Surface - 2" thick. A gate must be provided across the drive at the right-
of-way line with the sign, "Emergency Vehicles Only" on each side of the gate. The gate
shall have a lock with the only keys thereto in possession of the Department of Public Works,
the Pacific Police Department and the Fire Protection District.

3.5.7. Cross Access

3.5.7.1 Cross access is defined as a commonly shared or used pedestrian
way or vehicular driveway that connects or serves two or more properties. The purpose of
cross access may be to reduce the number of entrance intersections to an arterial or collector
street, to provide access via a signalized intersection, to provide direct access between
adjacent developments, to provide access to lots not having street frontage, etc.

3.5.7.2 Cross access may be required as part of the Site Plan or Subdivision
Review Procedure, zoning request, and/or special procedure request and shall be provided in
accordance with the following conditions:

a) At the time the site plan is submitted for review, the Department
will identify adjacent existing land use and its potential for change, existing
traffic volumes and design features of the surrounding roadways, etc. in order
to ascertain requirements for cross access. If cross access is required, the plan
shall show the area to be included for cross access to include the driveway
approach, internal driving and parking lot aisles and their extension to the
property line(s) at the area(s) designated for connection to adjacent property.
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In the event that cross access has not previously been established on adjacent
property, no pavement connection to adjacent property is required other than
that necessary for the functioning of the site.

b) The area designated for cross access shall be kept free of all
landscaping, fences, trash enclosures, parking/loading spaces, and/or other
improvements except as required by The Zoning and Subdivision Code. Any
approved improvements located in the areas designated for cross access shall
be removed by the developer who is required to construct the pavement
connection.

c) A Temporary Slope Construction Permit shall be provided to
facilitate construction of the future cross access by the adjacent development
or property owner. Maintenance of cross access areas shall be accomplished
by each property owner or as may be agreed to by the owners. The owners
shall provide copies of all such agreements to the Department for approval
prior to execution and recording.

d) The Cross Access Easement Agreement shown on Exhibit No. 1
(pages 3.36 through 3.38) may be duplicated or modeled as necessary for
execution and submitted to the Department as part of the improvement plan

approval.

e) Any modification of the Cross Access Easement Agreement shall
be reviewed by the City Attorney and the Commissioner of Public Works and
approved prior to execution and recording.

3.6. SIDEWALKS AND HANDICAP RAMPS

3.6.1. Sidewalks shall be built in front of all developed parcels except when waived
pursuant to paragraph 3.6.8. When a parcel is developed on a corner lot or double frontage
lot, a sidewalk shall be built on both streets (See Design Detail STR.16).

3.6.2. Construction of sidewalks require an excavation permit issued by the City of
Pacific. Construction of sidewalks in new subdivisions is covered by the permit for the street

inspections.

3.6.3. Sidewalks shall be placed at the right-of-way line to provide for a tree lawn
and have a minimum thickness of four (4) inches, full depth. Sidewalks crossing driveways
and driveway aprons shall have the following thicknesses:

3.6.3.1 Residential - four (4) inches, full depth

3.6.3.2 Commercial and industrial - seven (7) inches, full depth
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3.6.4. The minimum width of sidewalks shall be four (4) feet with a tool groove
every five (5) feet and an expansion joint every twenty-five (25) feet. Joints shall continue
through all driveways (See STR.17). Sidewalk cross slope shall be one-fourth (1/4) inch per
foot, falling to the street. Sidewalks shall have a brush finish without swirls or borders.

3.6.5 The expansion joint shall be wolmanized lumber anchored into the sidewalk
(See STR.17 for details). Any other type of joint shall be approved by the Commissioner
prior to construction. Felt used as an expansion joint is prohibited, unless approved by the
Commissioner.

3.6.6. Sidewalks shall be constructed with 4,000 p.s.i. concrete. A two (2) inch
thick stone base of Type 3 aggregate shall be installed on firm or compacted soil. Sidewalk
- pavement shall consist of Portland cement concrete consisting of six and one-quarter (6 1/4)
sacks of cement per cubic yard, with a maximum slump of four (4) inches. All concrete shall
be air-entrained with an air content of 4 to 6 per cent. No calcium chloride shall be added to

the mix.

3.6.7. Sidewalks at all intersections shall be handicapped accessible. Curb cuts and
appropriate slopes are required for both rolled and vertical curbs. Curb cuts at mid-block or
at any location other than at corners shall not be permitted unless approved by the
Department.

3.6.8. The installation of sidewalks in subdivisions developed exclusively for
industrial uses may be waived at the discretion of the Commission and the Board of

Aldermen.

3.7. CURBS AND GUTTERS

3.7.1. All streets shall be constructed with Portland cement concrete curbs and
gutters on both sides of the street. Curbs and gutters shall be thirty (30) inches wide with a
six (6) inch high vertical curb. A four (4) inch high rolled curb may be used in subdivisions
which will be exclusively single family residences, as approved by the Commissioner. All
curbs and gutters shall be constructed of 4,000 p.s.i. concrete, regardless of shape. Gutters
shall be six (6) inches in thickness with an expansion joint every ten (10) feet.

3.7.2. When installing driveway approaches where curbs and gutters already exist,
the entire curb and gutter must be removed and replaced. In no case can the back of the curb
be removed and the driveway joined at the gutter flow line.

3.7.3. Where existing curbs on adjacent properties are roll type, curbs shall be
transitioned to vertical type.

3.18



A AR BTl g R I ;

3.8. STREET LIGHTING

3.8.1. Provisions shall be made by the developer for installation of street lights along
all public streets within any subdivision, Street lights shall be placed in accordance with the

following:

3.8.1.1 Ateach intersection of street.
3.8.1.2 At each circular turn-around.

3.8.1.3 Atintervals of not greater than three hundred fifty (350) feet
between such locations.

3.8.1.4 Light poles shall be located within the tree lawn, 2.5 feet off the
back of curb. A greater setback may be warranted and thereby granted by the Commissioner
in industrial or commercial areas.

3.8.2. Street lights shall be mounted on poles and shall be serviced by underground
wiring only.

3.8.3. Electric current for street lighting on public streets will be provided by the
City of Pacific without additional cost to property owners.

3.9. LANDSCAPING IN THE RIGHT-OF-WAY

3.9.1. General. All landscaping within City street right-of-way shall be planted and
installed in accordance with these Standards and the Pacific City Code. Only trees or other
approved materials shall be planted in the tree lawn. Planting of hedges, shrubs, ornamental
entrances and monuments, berm slopes, raised flower beds, etc. within the right-of-way is

not permitted.

3.9.2. Location. In addition to the minimum requirements listed in the Zoning
Code, medium to large deciduous shade trees shall be planted along the public right-of-way
at a distance of forty-five (45) feet apart. Trees shall not be located within any site distance
triangle. The Commissioner shall determine exact location for placement of trees.

3.9.3. Ornamental Entrance Monuments and Signs. Structures and/or signs
proposed at subdivision and commercial development entrances shall conform to the
requirements of the Sign Code. The width, height, and location of all entrance monuments
and signs shall be reviewed with relation to the existing and proposed streets and/or major
commercial driveway intersections for possible sight distance restrictions affecting nearby
vehicular and pedestrian traffic and other requirements as follows:
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3.9.3.1 Ornamental entrance monuments and signs when located in medians
approaching street intersections shall be located a minimum of twenty (20) feet from the
prolongation of the intersecting road right-of-way or easement line and constructed
symmetrically about the median centerline.

3.9.3.2 Monuments and signs located in proximity to the street intersection
corners shall not be located within the road right-of-way.

3.9.3.3 Monuments and signs located within the Sight Distance Triangle area
of the street intersection corners shall be subject to the height limitations governing trees and
plant materials described in paragraph 3.9.2 above.

3.9.3.4 Omamental entrance monuments and signs shall not be placed or
constructed within the public road right-of-way or easement without authorization by the
Department through the issuance of a permit.

3.9.3.5 Plans shall be provided showing elevation and section views of the
proposed construction. Plans shall indicate the location of the adjacent right-of-way,
easements, curbing, sidewalk, street pavement, utilities and/or landscaping.

3.9.3.6 Plans for monuments and sign structures shall be approved by the
Department prior to issuance of the permit. Where special permits, i.e., building, electrical
and/or plumbing are required, they shall accompany the plans.

3.9.3.7 Sight distance triangles shall be shown on the plans.

3.9.3.8 Indentures must provide for maintenance and repair of structures and
signs authorized by permit.

3.9.3.9 Indentures must hold the City harmless from all claims, demands and
suits of any kind arising out of, or in conjunction with, any permits issued.

3.9.3.10 Entrance monuments and signs located within the public road right-
of-way under permit authorization shall be removed if requested in writing by the
Department.

3.9.4. Tree Lawn - Allowable Materials

3.9.4.1 The minimum width of the tree lawn shall comply with STR.01
through STR.12. Grass, pavement blocks (permeable), asphalt and trees are allowed in the
tree lawn. Compliance with Sections 400.230 and 525.010 of the Pacific City Code is

required.

3.9.4.2 Tree species to be used in tree lawns along road sides are the
Honeylocust (Gleditsia Triacanthos var. inermis), Littleleaf Linden (Tilia Cordata), Zelkova
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(Zelkova Serrata), Sweet Gum (Liquidamber Stryaciflua), Northern Red Oak (Quercus
rubra), Scarlet Oak (Quercus coccinea), Shingle Oak (Quercus imbricaria), and True Pin Oak
(Quercus Palustris) and are planted at an interval of forty-five (45) feet. The above tree
species are recommended due to their deeper growing root systems and thus reduce damage
to nearby curbs and sidewalks.

3.9.5. Hazardous Situations. The following guidelines have been established to
properly identify possible plant material and barrier hazards (See Pacific City Code 525.020):

3.9.5.1 A fence, of any kind, is prohibited in any City right-of-way.

3.9.5.2 Rocks, railroad ties, or other posts located within the City right-of-
way may not necessarily be a hazard. These barriers could be hazards if they are located in
the path of normal pedestrian traffic and/or are located so close to the edge of pavement that

motorists could strike them.

3.9.5.3 Plant material located on the corners of intersections could be a
hazard if motorists are unable to see cross traffic approaching.

3.9.5.4 Trees with low branches across a sidewalk or walkway could be a
hazard to pedestrians.

3.9.6. Inspection and Removal. Within City right-of-way, certain cases may dictate
the need to remove any plant material including trees. The discretion and authority to
remove such plant material is the function of the Department of Public Works. In order to
ensure that plant material and barrier hazards have been removed from City streets where

necessary, the following policy shall be effective:

3.9.6.1 The Department shall investigate all possible hazards created by plant
material and barriers that are known through citizen complaints and/or by report from
Departmental personnel, the Police Department or the Fire District.

3.9.6.2 When it is determined that certain plant material and/or barriers
installed by the abutting property owner are hazardous (that is, obstruct or endanger traffic)
or constitute a nuisance, the Department shall notify the property owner of the hazard or
nuisance and request removal of same as soon as possible.

3.9.6.3 After a reasonable length of time, the Department will conduct a
follow-up investigation to determine if the property owner has corrected or removed the
hazard or nuisance.

3.9.6.4 If the notified property owner has not corrected the hazard or
nuisance, the Department will make arrangements to remove said hazard or nuisance as
soon as possible without further notification to the property owner.
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3.9.7. Other Landscaping Concerns.

3.9.7.1 Ground Cover. The Department may require sodding or other means
of ground cover to insure erosion control.

3.9.7.2 Common Land. The Department may require the clearing of
underbrush, sodding, seeding, and other landscaping improvements in that portion of the
common land that has been altered or graded.

3.10. OFF-STREET PARKING AND LOADING
3.10.1. Parking
3.10.1.1 General

3.10.1.1.1 For all buildings or structures hereafter constructed,
reconstructed, or expanded, off-street parking shall be provided. Such parking areas shall be
located entirely on private property, except the necessary drives may cross the right-of-way
to connect the roadway with the parking area.

3.10.1.1.2 The issuance of a building permit or commercial use
permit shall require compliance with the parking area requirements as herein provided. Hard
surfacing of parking areas shall be required upon the issuance of a building permit even
though additional spaces are not required to be constructed.

3.10.1.2 Off-Street Parking Requirements

3.10.1.2.1 Off-street parking shall be provided in the amounts
specified in Table 3-7. In the case of a use which is not specifically mentioned, off-street
parking requirements for a similar use shall apply. Similarity shall be determined by the
Zoning Officer. These requirements shall apply to each type of use regardless of the zoning
district.

3.10.1.2.2 The method of computation shall be as follows:

a.) Gross floor area (gfa) shall be determined by using the outside
dimensions of the building for each floor. The only space which may be
excluded is basement storage area.

b.) Employees shall include all persons working or serving at a place

of business, including the owner, manager, doctors, nurses, technicians,
teachers, kitchen workers, and all other employees.
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Table 3-7
Off-Street Parking Requirements
No. Parking
Use Spaces Required for Each

Residential
Single-Family Dwellings 2 Dwelling Unit
Two-Family Dwellings 2 Dwelling Unit
Multi-Family Dwellings

Efficiency Studio 1 Dwelling Unit

1-2 Bedroom 1.5 Dwelling Unit

3 or more bedroom 2 Dwelling Unit

1 plus number
Hotels & Motels required for Room
restaurant or
banquet &
assembly rooms,
if any
Fraternity & Sorority Houses 0.5 Member
Dormitories 0.5 Resident
Commercial
Banks 5 1,000 sf of gfa
Offices 55 1,000 sf of gfa
Offices - Medical & Dental 1 Employee, Plus
4 Doctor

Restaurant 1 3 Seats
Bowling Alley 5 Plus number | Lane

required for
restaurant, if any

Personnel Services 5 1,000 sf of gfa

Retail Stores 5 1,000 sf of gfa

Service Stations, Gas Stations, Auto 1,000 sf of gfa with a min. req’d 4 spaces
Repair Shop or Garage S reEardless of size of building

Industrial - Including Storage, Wholesale and Manufacturing

Brick or lumber yard or similar yard

1

Employee, Plus # req’d for Retail &
Office Space

Open storage of sand, gravel &

1

Employee, plus # req’d for Retail &

petroleum Office space
Warehouse & enclosed storage - 1 Employee
ptivate
Warehouse & enclosed 1 Employee, plus
commercial 1 3,000 sf of gfa
Manufacturing operations - single-shift 1 Employee, plus req’d number for Retail
&/or Office space
Employee on largest shift & second shift,
Manufacturing operations - multi-shift 1 plus req’d number for Retail &/or Office

space
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Institutional and Other
Hospitals 1 2 beds, plus
1 Employee
Nursing Homes 1 4 beds, plus
1 Employee
Auditoriums, churches, theaters, stadiums,
and other places of assembly 1 4 seats
Colleges 1 2 students, plus dorm requirement
High Schools 1 Employee, plus
1 4 Students
Elementary & Middle Schools 1 Employee, plus
1 Classroom
Day Care Facilities 1 8 Children, plus
1 ; Employee
*Note: Abbreviations are as follows: _sf - square feet, gfa - gross floor area

¢.) The number of employees shall be based upon the total number of
employees on duty at any one time, when the maximum functional use of the
building or land is being made.

d.) A multi-shift operation shall include businesses which have more
than one group of employees who are on duty for different periods of time.

e.) Where more than one type of use is located either in the same
building or in separate buildings in close proximity, such that a single parking
area will be serving those uses, the number of parking spaces provided shall
be not less than the sum of the separate requirements for each use.

f.) When determination of the number of off-street parking spaces
required by the formulas result in the requirement of a fractional space, any
fraction of one-half or less may be disregarded, while a fraction in excess of
one-half shall be counted as one parking space.

g.) Members of a fraternity or sorority shall include pledges, actives,
and employees, whether living on the premises or not.

3.10.1.2.3 Joint Use of Parking Facilities. Where more than one type
of use is located either in the same building, or in separate buildings in close proximity, joint
use of the same parking facilities will be allowed as follows:

a.) Uses normally open or operated during daytime hours, including
retail stores, personal service establishments (such as beauty shops and barber
shops), and business service establishments (such as banks and offices) may
share parking facilities with the following uses:
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b.) Churches which have activities only on week-ends or evenings
may share such parking facilities to the extent of 100% of the parking spaces
required.

c.) Uses normally open or operated during evening or
weekend hours, such as theaters, bowling alleys, dance halls, other
places of amusement, and restaurants, may share such parking
facilities to the extent of 50% of the parking spaces required.

d.) A written agreement for any joint use of off-street
parking facilities shall be properly drawn and execu-ted by the
parties concerned, approved as to form by the City Attorney, and
filed with the application for a building permit.

3.10.1.3 Dimensions of Parking Area.

3.10.1.3.1 Size of stalls. A required off-street parking space shall be a
rectangle which is a minimum of 9 feet wide by 19 feet deep, placed at the prescribed angle
so that it lies between the curb and the aisle.

3.10.1.3.2 Aisle width. Aisles shall provide access to parking spaces
and shall provide the necessary space for maneuvering into and out of each space. They may
serve either double or single bays of parking. The width of aisles providing access and
maneuvering space shall be as shown in Table 3-8.

3.10.1.3.3 In the event that the desired parking angle is not specified
by the Parking Table, the Department may specify other equivalent dimensions associated
with the desired parking angle by interpolating the dimensions listed in Table 3-8.

Table 3-8
Required Parking Dimensions
Parking Angle, Stalls Serviced by Traffic Aisle Width,

degrees Aisle Flow feet
90 One Side One or Two Way 24
90 Both Sides Two Way 24
45 One Side One Way 16
60 One Side One Way , 16
45 Both Sides One Way 16
60 Both Sides One Way 20
45 Both Sides Two Way 20
60 Both Sides Two Way 20
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3.10.1.4 Ingress and egress.

3.10.1.4.1 Off-street parking areas in all zoning districts shall provide
ingress and egress to any public right-of-way only at such location as approved by the
Department. Ingress and egress shall be by means of paved driveways not exceeding thirty-
five (35) feet in width at points of connection with public streets. The minimum width of
driveways for ingress and egress shall be the same as those specified above for aisles.

3.10.1.4.2 The minimum distance of a parking area entrance drive
from the intersection of two streets shall be based on the dimensions contained in Table 3-9.
All measurements shall be taken from the right-of-way lines. Exceptions to these minimum
distances may be allowed in the C-1 Zoning District when necessary due to existing
conditions resulting from the original street design of the town.

Table 3-9
Minimum Distance - Parking Lot Entrance to Street Intersection

Arterial | Collector | Minor
Intersection ROW to Curb Cut 50 ft. 25 ft. 251t

3.10.1.5 Improvement of Parking Area.

3.10.1.5.1 In all zoning districts, all parking and loading areas,
including driveways, shall be paved, except in the "M-1" and "M-2" zoning districts where
the Department may approve a chip and seal surface treatment (see Section 3.10.1.5.3).

3.10.1.5.2 Surfacing and Curbing. All off-street parking areas and
access drives, except those serving one or two-family residences, shall be constructed to the
standard of minor streets as defined in Section 3.1.3 above.

3.10.1.5.3 In the M-l and M-2 zoning districts, this construction
standard shall be required for customer, visitor and employee parking. Notwith-standing this
construction standard, those areas used for loading docks, parking of commercial vehicles or
storage of materials, equipment or products in these districts may be constructed of a ten (10)
inch rolled stone base covered with a prime coat having a coverage ratio of 0.5 gallons per
square yard of surface area and a finish surface of 3/8 inch dust free trap rock sealed with a
seal coat having a coverage ratio of 0.5 gallons per square yard of surface area. The rolled
stone base shall be laid on a prepared surface and consist of 8 inches of Type 1 aggregate
overlain with 2 inches of Type 2 aggregate.

3.10.1.5.4 All off-street parking areas and all access drives in
commercial and industrial zoning districts shall have a boundary constructed of straight-back
concrete curbing.
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3.10.1.5.5 Off street parking and access drives for one and two-
family residences in subdivisions shall be constructed of either four (4) inches Portland
cement concrete with two (2) inch rolled stone base or two (2) inch type C Asphaltic
concrete with six (6) inch rolled stone base.

3.10.1.6 Maintenance. Off-street parking areas shall be maintained in proper
repair with a dust-free surface at the expense of the owner.

3.10.1.7 Drainage Facilities. For any use which will require a parking area
to be newly constructed, added to, or altered in such a way as to affect drainage either on or
off the site, as determined by the Commissioner of Public Works, storm water drainage
plans, including grading plans, shall be submitted to and approved by the Commissioner,
prior to the issuance of a building permit or commercial use permit.

3.10.1.8 Permit Required. No person, firm, or corporation shall initiate
construction of a new parking lot, or expansion of an existing parking lot, without first
obtaining a permit for such development from the Building Commissioner. Application for a
permit shall be made upon the form provided and shall be accompanied by such information,
plans and specifications as may be required. A permit shall not be required for resurfacing
an existing parking area or for driveways for single-family and two-family residential
dwellings.

3.10.1.9 All non-residential off-street parking and loading spaces shall be
striped.

3.10.1.10 Setback Requirements

3.10.1.10.1 Off-street parking for single-family and two-family
residential uses shall have no setback requirements.

3.10.1.10.2 Ina commercial or industrial district, parking space
provided in an unenclosed area shall not be closer to the street right-of-way than fifteen (15)
feet, but may be located on any other part of the lot in conformance with zoning regulations.
The area between the street right-of-way and front yard line, except for required driveways,
shall be landscaped and such landscaping shall be adequately maintained. A ten (10) foot
side and rear setback shall be maintained if the parcel abuts areas zoned for agricultural, or is
zoned or used for residential purposes.

3.10.1.10.3 Off-street parking for all other uses, including multi-
family residential, commercial and industrial, shall have a setback requirement of 10 feet
from the front property line. A ten (10) foot side and rear setback shall be maintained if the
parcel abuts areas zoned for agricultural, or is zoned or used for residential purposes.
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3.10.1.10.4 The area between the property line and the parking
setback line shall be used for landscaping and/or screening as required by the Zoning and
Subdivision Code, Section 400.230, "Landscaping and Screening."

3.10.1.11 Location of Parking Areas. Off-street automobile parking facilities
shall be located as follows:!

a.) For one and two-family dwellings - on the same lot as the building they
are required to serve.

b.) For three and four-family dwellings - on the same lot or parcel of land as
the building they are required to serve. For the purpose of this requirement, a group
of such uses constructed on contiguous lots or parcels.and maintained under single
ownership or management shall be assumed to be on a single lot or parcel of land.

c.) For apartment houses containing four (4) or more dwelling units - on the
same lot or parcel of land as the building they are required to serve, or on a separate
lot or parcel of land not more than three hundred (300) feet from the nearest entrance
of the main building being served, provided the lot or parcel of land selected for the
parking facilities is located in a multi-family, or less restrictive, district.

d.) For churches, hospitals, sanitariums, homes for the aged, convalescent
homes, and other similar uses - the off-street parking facilities required shall be on
the same lot or parcel of land as the main building or buildings being served or upon
properties contiguous to that lot or parcel.

e.) For uses other than those specified above, including commercial and
industrial - off-street parking facilities shall be provided on the same lot or parcel of
land as the main building being served, or on a separate lot or parcel of land not more
than five hundred (500) feet from any entrance to the main building, provided the
separate lot or parcel of land intended for the parking facilities is located in the same,
or a less restrictive, district as the principal permitted use.

3.10.1.12 Screening of Parking Areas. Parking areas shall comply with the
Zoning and Subdivision Code, Section 400.230, "Landscaping and Screening."

3.10.1.13 Lighting of Parking Areas. Any lights used to illuminate the
parking area shall be arranged, located or screened to direct light away from any adjoining
residential use.

3.10.1.14 Additional Parking Requirements. Parking facilities shall also
comply with the following:

1 Where a distance is specified, such distance shall be measured from the nearest point of the
parking area to the nearest entrance of the building that the parking area is required to serve.
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a.) Head-In Parking. Except for single-family and two-family residential use,
head-in parking from any public right-of-way, which would allow traffic to back out
directly into the public right-of-way, shall not be permitted.

b.) Off-street parking, not required under this Section, but voluntarily
provided, shall comply with all requirements in regard to location and construction.

c.) Required spaces shall not be used for storage and shall be kept available

for their parking function.

d.) Curbed islands are required at ends of aisles where necessary for traffic

control or drainage.

e.) All required parking spaces shall be located out of the flood plain.

3.10.2 Loading

3.10.2.1 General. Any business or industrial building, hospital, institution, or
hotel hereafter constructed, reconstructed, or expanded, in any district, shall provide
adequate off-street facilities for the loading and unloading of merchandise and goods within
or adjacent to the building, in such a manner as not to obstruct freedom of traffic movement

and parking on the public streets or alleys.

3.10.2.2. Loading Docks.

Loading docks shall be designed so that trucks
shall not be forced to maneuver on public or
private streets. A paved area of seventy-five
(75) feet in depth (not including public or
private street right-of-way) as measured at
right angles to the loading dock shall be
required for proper maneuvering of large
vehicles.

3.10.3. Accessible Parking Space
Requirements

3.10.3.1. When parking lots or
parking garage facilities are provided, the
number of accessible parking spaces shall be
provided in accordance with Table 3-10.

3.10.3.2. Location. Accessible
parking spaces shall be located on the shortest
possible accessible route of travel to an
accessible building entrance. In facilities

Table 3-10
Accessible Parking Space Requirements
Total Parking Spaces | Minimum Number of
Required in Lot Accessible Spaces
Required
1-25 1
26 - 50 2
51-75 3
76 - 100 4
101 - 150 5
151 -200 6
201 - 300 7
301 - 400 8
401 - 500 9
- 501 -1,000 2% of total spaces
Over 1,000 20 spaces plus 1
space for every 100
spaces, or fraction
thereof, over 1,000




with multiple accessible building entrances with adjacent parking, accessible parking spaces
shall be dispersed and located near the accessible entrances. When practical, the accessible
route of travel shall not cross lanes for vehicular traffic. When crossing vehicle traffic lanes
is necessary, the route of travel shall be designated and marked as a crosswalk.

3.10.3.3. Design and Construction. Accessible parking spaces shall be
designed and constructed in accordance with the following dimensions:

a.) An accessible parking space shall be a rectangle which is a minimum of
12 feet 6 inches wide by 19 feet deep, placed at the prescribed angle so that it lies
between the curb and the aisle; or

b.) An accessible parking space shall be constructed to the required
dimensions with an adjacent access aisle of not less than 5 feet wide.

c.) Accessible parking spaces shall be located on a surface with a slope not
exceeding 1 vertical in 50 horizontal.

3.10.3.4. Signs. Every accessible parking space shall be identified by a sign,
mounted on a pole or other structure between 3 feet and 5 feet above the parking surface, at
the head of the parking space. The sign shall be at least 12" by 18" in area and in
conformance with the requirements set forth in the Manual on Uniform Traffic Control
Devices, as referenced in Section 315.020 of the Municipal Code of the City of Pacific.

3.10.3.5. Method of Computation. Accessible parking spaces shall be
counted as part of the total minimum number of parking spaces required.

3.11. GEOTECHNICAL REPORT

3.11.1 A Geotechnical Report may be required by the Commissioner where
grading and proposed improvements on the site are located in an area where soil conditions
are susceptible to rapid erosion, landslide, settlement, and/or creep, poor shrink-swell
characteristics, or have other unfavorable characteristics as defined by the Natural Resource
Conservation Service Soil Survey (formerly the Soil Conservation Service). Said subsurface
investigation may be required by the Commissioner at any time prior to the approval of the
final plat or any time thereafter and shall be paid for by the developer. The report shall
verify the adaptability of grading and improvements with soil and geologic conditions. A
statement of compliance with said geotechnical study, signed by the Geotechnical Engineer
preparing the report, shall be included on all Site Development Plans. The development plan
and improvement plans shall be designed to conform to the requirements and conditions of
the Geotechnical Report. A Geotechnical Engineer shall be required to inspect construction
in accordance with the grading and soils requirements and conditions contained in the report.
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3.11.2 In general, all slopes shall be graded to meet the City’s standard 3:1 or flatter
slope for both cut and fill. If the preliminary grading plans or site plans propose high
terraces, the soils report should indicate measures to intercept and divert surface water from

flowing over terraces and walls.

3.11.3 In all areas of questionable soil stability such as sinkholes, ponds, marshy
areas, etc., the Department shall be notified prior to commencement of grading so that these
locations can be inspected.

3.11.4 In preparing geotechnical reports, the consultant should prepare conditions
within the report covering the following, at a minimum, as applicable:

3.11.4.1 Erosion of silt-rich loessial soil: A section in the report shall discuss
what best management practices will be followed to minimize surface erosion during and
after construction. The section should also discuss what measures should be taken to address
erosive velocities at discharge points.

3.11.4.2 Developments on slopes greater than 20%: Soil creep is a potential
problem on slopes this steep, and developments in these areas will require engineering
analysis and solutions.

3.11.4.3 Cutand fill: Construction of cut and fill slopes should be detailed to
assure slope stability.

3.11.4.4 Natural slope stability: A section in the report shall address stability
of natural slopes. If slopes are founded on shale, discuss if the slopes are stable enough for
the development/construction proposed.

3.11.4.5 Swelling soils, high plastic clays: The potential for swelling of soils
and their affect on structure and road foundations should be discussed.

3.11.4.6 Additional considerations that can be covered in these reports
include affect of stream erosion on private property, foundation design, foundation drainage,
road design, excavations, etc.

3.11.4.7 The reports for the erosion-prone area do not necessarily require
subsurface investigation. The shale areas, however, would almost certainly require shallow
exploration. The reports shall be prepared under the supervision of and sealed by an

engineer.

3.11.5. Developments that require more detailed soils information are those with very
dense housing (greater than 3-4 houses per acre), extensive grading and site preparation
(including cut and fill), steep slopes, soils with poor structural characteristics e.g. high plastic
clays, etc. Some developments can be less critically reviewed due to minimal site
disturbance and low density housing (2 or less houses per acre).
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3.12 OTHER REQUIREMENTS

3.12.1. Noise Pollution. It is possible that substantial sound levels may be present for
a development site located adjacent to a Federal Aid highway, and acceptable noise levels
established by the Federal Highway Administration for the Federal-Aid System may be
exceeded. A noise study evaluating the impact of existing and proposed traffic on the
development should be provided. Certain noise abatement criteria established by the Federal
Highway Administration must be followed in developing the site

3.12.2. Fire Station Signals. When fire station signals are required by the
Department, installation and material costs shall be the responsibility of the developer.

3.12.3. Steep Grade Justification

3.12.3.1 Street grades exceeding 8% are considered not desirable. If street
grades exceeding 8% are proposed, a separate plan submittal is required requesting steep
grade approval. This plan submittal shall include as a minimum:

a.) Plan and profile sheets showing the proposed grade, an 8% grade and
giving the street names and stationing.

b.) Existing ground line and rock line based on actual field borings and
survey.

c.) Cross sections, including rock elevations, at critical locations to determine
the grading of adjacent lots.

d.) Cost estimates of rock excavation required to obtain an 8% grade versus
the proposed grade.

e.) Earthwork quantities and cost estimates required to obtain an 8% grade
versus the proposed grade.

f) Cost estimate of hauling operation if earthwork balance cannot be
obtained by using 8% grades.

3.12.3.2 The following will not be considered as justification for steep grade
approval:

a.) Inability to obtain the total number of lots permitted by zoning.
b.) Adhering to previously approved flood plain study.

c.) Removal of tree cover.
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d.) Variance from standard typical sections.

3.12.3.3 Approval of steep grades exceeding 8% will be given by the
Commissioner based on the data submitted.

3.12.3.4 When steep grades are approved, steep grade provisions shall be
included, and pavement lugs installed where required.

3.12.3.5 Standard platforms ranging from 2% to 4% for sixty (60) feet will be
required at all side street intersections regardless of steep grade approval.

3.12.4 Retaining Walls
3.12.4.1 Railroad Tie Walls are not permitted in the City.

3.12.4.2 Reinforced concrete retaining walls are required for all roadway
fills.

3.12.4.3 Alternate retaining wall systems will be considered such that the
design drawings and calculations thereof are sealed by a Professional Engineer registered in
the State of Missouri. One such alternate is a wall that utilizes a geogrid soil reinforcement
along with modular concrete retaining wall units (e.g. Keystone, Versa-Lok, etc.). Final
design of any alternate type system shall be based upon adequate site investigations by a
qualified Soils Engineer.

3.12.5 Subgrade & Base Construction

3.12.5.1 Prior to beginning construction, all necessary clearing, grubbing and
scalping in fill areas shall have been performed. Excavation shall be made to the designated
alignment, grade and cross section. Cut and fill areas shall be finished to a reasonably
smooth and uniform surface that will merge with the adjacent terrain. Areas disturbed by the
Contractor outside the limits of construction shall be restored at the Contractor’s expense to
a condition similar to that prior to construction operations. Siltation control devices will
need to be used to control erosion.

3.12.5.2 Embankment construction shall consist of placing and compacting
approved materials within areas where unsuitable material has been removed, and placing
and compaction of embankment material in holes, pits, and other depressions. Only
approved materials free of trees, stumps, rubbish, and any other deleterious material shall be
used in the construction of embankments and backfills.

3.12.5.3 Where excavation results in a subgrade or slopes of unsuitable

material, the unsuitable material will be removed and backfilled to the finished graded
section with approved material. During the process of excavation, the geotechnical engineer
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may order specific excavated material be placed in stockpiles in order to have suitable
material available to backfill portions of undergraded cuts.

3.12.5.4 Construction shall not be started on foundation soil having more
than 0.2 foot of frost, nor shall frozen material be used. No material shall be placed on frost
layers encountered within 12 inches of the top of the proposed section. Frozen material on
foundation soil or partially completed embankment not meeting the above requirements shall
be removed before placing further material.

3.12.5.5 All excess or unsuitable excavated material, including rock and
boulders that cannot be used in the embankment shall be stored in designated storage areas
or as directed by the engineer, and later used as fill in uncritical areas or removed from the

site.

3.12.5.6 Embankment materials and base material shall be placed in layers 6
to 8 inches in thickness (loose measurement) and compacted to a minimum dry density of
ninety-five percent (95%) Standard Proctor density for the material used as determined by a
soil testing firm.

3.12.5.7 The moisture content of the compacted fill shall be between 2%
below and 4% above the optimum moisture content. The field density of the embankment
after compaction will be determined in accordance with ASTM D2922 (Nuclear Method),
ASTM D1556 (Sand Cone Method), ASTM D2167 (Rubber Balloon Method), or ASTM
D2937 (Drive Cylinder Method). The volume of the test hole may be reduced as necessary
to accommodate available testing equipment. The calculated density obtained in the field
density test will be compared with the maximum dry density as established by the Standard
Proctor test to determine the percent compaction attained. Effective spreading equipment
shall be used on each lift to obtain uniform thickness prior to compacting. Continuous
leveling and manipulating will be required during compaction operations.

3.12.5.8 The optimum moisture as determined by the Standard Proctor test
shall be used as a guide in determining the proper moisture content at which the soil shall be
compacted. Field moisture control may be achieved by ASTM D3017 (Nuclear Method), as
well as those tests listed above. Water shall be added or removed as necessary to permit
obtaining the required density. The moisture content of the soil at the time of compaction
shall be within the range designated.

3.12.5.9 Each layer shall be wetted or dried, if necessary, and shall be
compacted to the required density. Regardless of the type of equipment used, the fill shall be
compacted uniformly and the surface kept reasonably smooth at all times. When large
pieces of heavy clay are encountered, the material shall be broken down by suitable
manipulation to permit satisfactory construction.

3.12.5.10 The compactive effort on each layer shall consist of distributing all
equipment movements over the entire fill area and making at least three complete coverages
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with a tamping-type roller. The tamping-type roller shall have tampers or feet projecting not
less than 6 inches from the surface of the drum and shall have a minimum load on each
tamper of 250 pounds per square inch of tamping area.

3.12.5.11 Field density tests must be performed on each lift of fill, including
base, to verify that proper compaction is achieved.

3.12.5.12 In no case shall fill material be placed on an area that has not been
tested or on an area that has failed to meet the compaction requirements. In the case fill is
placed over an area that has not passed compaction tests, the Commissioner or engineer may
order the material be removed.

3.12.5.13 Newly finished subgrade and base shall be protected from any
action of the elements, or any settlement or washing that occurs prior to placing aggregate
base and shall be repaired to the specified line, grade and cross-section.

3.12.5.14 Compaction tests shall be the responsibility of the developer as a
form of Quality Control. Tests shall be taken by an approved Engineer or testing firm, at no
cost to the City and at locations approved by the Department but at distances no greater than
two hundred (200) feet apart. The City may, at the discretion of the Commissioner, employ a
testing firm as a form of Quality Assurance.

3.12.5.15 It shall be the responsibility of the developer to remove and replace
unsuitable material in order to meet compaction requirements.

3.12.6 Backfill Under Pavements. All excavations for sewers and for public utilities
made under existing pavements or areas proposed to be paved shall be carefully backfilled
with granular material. The material to be Type 2 or Type 3 aggregate per Section 8.1, or
other material approved by the Commissioner, and thoroughly compacted in lifts not
exceeding 8 inches, loose measure, in such a manner as to inhibit any settlement of the
finished pavement. Such excavations made in existing paved areas shall be made in
accordance with the requirements and regulations of 525.140 et seq., “Excavations”, of the
Municipal Code of the City.

3.12.7 Blocks

3.12.7.1 Blocks shall not exceed nine hundred (900) feet in length.

3.12.7.2 Blocks shall be of sufficient width to permit two (2) tiers of lots of
appropriate depth, except where an interior street parallels a limited access highway or
railroad right-of-way.

3.12.7.3 Pedestrian walkways between blocks are prohibited. Pedestrian
walkways are permitted to obtain access to common area so long as said walkway is in
connection with an access drive.
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3.12.8 Underground Utility lines.

3.12.8.1 All electric, cable television, telephone and similar data and utility
transmission lines primarily intended for the use of buildings and structures located within
the City of Pacific shall be installed underground for new construction and for any
rehabilitation where improvement costs exceed $100,000.00.

3.12.8.2 All electric, cable television, telephone and similar data and utility
transmission lines shall be installed in conformance with the standards and specifications of
the particular utility company involved. They shall be located within easements or public
rights-of-way in a manner which will not conflict with other utilities or services.
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EXHIBIT NO. 1

CROSS ACCESS EASEMENT AGREEMENT

THIS AGREEMENT, made and entered into this __ day of
, owner of a tract of land described in Deed Book

, Page of the
County Records, party of the first part and
owner of a tract of land described in Deed Book , Page of
said County Records and , owner of Lot
of , a subdivision according to the plat
thereof, recorded in Plat Book , Page of said County Records,

parties of the second part.

NOW, THEREFORE, it is the desire of the party of the first part to grant to
the parties of the second part and to their respective successors and assigns, their tenants,
subtenants, licensees, and the respective officers, employees, agents, representatives,
customers and invitees, the nonexclusive right, privilege and easement to use drives and
roads as may now or from time to time hereafter be situated on the property of the party of
the first part for ingress and egress to the property of the parties of the second part, and to the
public road by automobile or other passenger vehicle. Said easement being fully described
on Exhibit “A” attached hereto and incorporated herein by reference. Said easement shall be
perpetual, and further, shall run with the real estate of the party of the first part forever. The
party of the first part agrees not to obstruct the aforesaid roadway be means of a fence or
other barrier, and further, to keep a road open and usable on their property leading from the
aforesaid roadway to the public road so that there will be continuing access to the public
road through the real estate of the party of the first part. No such accessway shall be
relocated, narrowed or otherwise altered without the approval of the City of Pacific
Departments of Planning and Zoning on a revised circulation plan and the easement hereby
established shall apply fully to such altered accessway.
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EXHIBIT NO. 1 (Continued)
IN WITNESS WHEREOF, the said part of the first part ha executed these
presents the day and year first above written.
(Corporation)
Attest:
(SEAL) Secretary
STATE OF MISSOURI )
)SS.
COUNTY OF )
On this _ day of , 19 , before me personally appeared

to me known to be the person(s) described in and who executed
the foregoing instrument, and acknowledged that executed the same as free act and
deed.

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

My term expires:

Notary Public
STATE OF MISSOURI )
)SS.
COUNTY OF )
On this _ day of , 19 , before me personally appeared
to me known who, being by me duly sworn, did say that he is the
of ,a
Corporation of the State of , and that the seal affixed to the foregoing

instrument is the corporate seal of said corporation, and that said instrument was signed and sealed in behalf of
said corporation, by authority of its Board of Directors; and said
acknowledged said instrument to be the free act and deed of said corporation.

IN TESTIMONY WHEREOQF, I have hereunto set my hand and affixed my official seal in the
County and State aforesaid, the day and year first above written.

My term expires:

Notary Public

Preparation Notes:

The second paragraph on previous page makes reference to an “attached Exhibit”. This attachment can be
provided by developing an Instrument Plat pursuant to the requirements shown on the following page.

The Cross Access Easement Agreement shown above may be copied, pasted or taped together to measure 8-1/2”
x 14” and duplicated for execution and recording in the office of the Recorder of Deeds.

Any modification of the Cross Access Easement Agreement shall be reviewed by the City Counselor and

Departments of Planning and Zoning, Public Works and or the Zoning Enforcement Officer and approved prior
to execution and recording.
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EXHIBIT NO. 1 (Continued)

Instrument Plat or Exhibit Format

This form has been provided to show the format of the plat or exhibit to
accompany dedication instruments or special escrow documents and may be
copied, pasted or taped together to measure 8-1/2” x 14 and duplicated for
insertion of the plat information or plan coverage in this space.

Plat preparation shall conform to the applicable requirements of the Subdivision
Code. Use of this form as an Instrument Plat requires the right-of-way, easement
or license area to be identified with hatching on the plat and in the boxed space
provided within the instrument.
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SECTION 4

WASTEWATER




4.1 GENERAL. This section gives the minimum technical design requirements of the
City of Pacific, Missouri for sanitary sewerage and sewage treatment facilities. In general,
the formulas presented herein for hydraulic design represent acceptable procedures not
necessarily to the exclusion of other sound and technically supportive formulae. All
construction details pertaining to sanitary sewer improvements shall be prepared in
accordance with the Design and Construction Standards of the City of Pacific unless

otherwise noted.

42  SEWAGE FLOW AND STRENGTH

Table 4-1
42.1 Population to Be Served. Values in Table Population to be Served
4-1 shall be used in determining the population for which to Persons/
design all sewage yvorks i.ncluding treatment systems, " Type of Unit Unit
sewers, and pumping stations. Residences 37
. . A
4.2.2 Sewage System Design Loadings. Values partmept§ or )
Ty i : Condominiums:
contained in Table 4-2 shall be used as minimum design (1 bedroom) 71
loadings for all treatment processes and sewage works. The (2 bedroom) 3' 0
quantities shown are average values to be used in 3 bedr 3' 7
computations. A peaking factor of four (4) can be applied Ivg b'? gom) 3' 7
to obtain maximum daily sewage flows. Lt Horqes :
Camper Trailer 3.0
423 All sewers, including house laterals, shall be [ Motels 30

designed on the basis of values derived from Table 4-1 and

Table 4-2. Sanitary flow from all other types of institutions shall be separate and individual
studies based on a conservative ultimate anticipated flow multiplied by the peak factors
applicable to each case. In the case of industrial flow, when the rate and volume can be
predetermined with a reasonable degree of accuracy, no dilutions or diminishing factor shall
be applied against this flow in the outfall, sub-trunk or trunk sewers.

43. GENERAL REQUIREMENTS FOR SANITARY SEWER CONSTRUCTION. All
sanitary sewers shall meet the following general requirements:

4.3.1. Size and Shape of Pipe. The minimum diameter of pipe for gravity sanitary
sewers shall be eight (8) inches. Sewers shall not decrease in size in the direction of the
flow. Circular pipe sewers shall be used for all sizes of sanitary sewers.

4.3.2. Materials. All materials shall conform to Standard Construction Details
contained in Section 9.

4.3.3. Gravity Pipe. All gravity pipe and fittings shall, at a minimum, comply with
ASTM D 3034, SDR35 if PVC pipe or AWWA C151, Class 150 if ductile iron pipe. Wall
thickness shall be as determined from structural calculations and/or other considerations that

might affect pipe thickness.
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Table 4-2
Sewage Flow and Strength Loading
BOD, Lb./ | Flow, gal./

Type of Establishment person/day | person/day
Residential
Single family dwellings 0.17 100
Apartments or condominiums 0.17 100
Rooming houses 0.17 45
Boarding houses 0.17 75
Mobile homes 0.17 100
Industrial *
Employee sanitary waste 0.05 15
Food or Drink Establishments (wastes per patron) ;
‘Tavern or bar (not serving food) 0.01 2
Fast food (paper service) 0.02 3
Cafe or restaurant 0.03 5
Restaurant serving alcoholic beverages 0.04 5
Restaurant grinding garbage 0.07 6
Schools (wastes per student)
Day school, no cafeteria, gym or showers 0.02 10
With cafeteria - ADD 0.02 4
With garbage grinding - ADD 0.02 1
With gym and showers - ADD 0.01 10
Boarding schools 0.17 75
Institutions
Hospitals (per bed) 0.22 150
Institutions other than hospitals 0.17 125
Nursing homes 0.17 125
Commercial and Recreational
Public parks (toilets only) 0.02 5
Public parks (with bath house, showers, toilets) 0.06 20
Swimming pools and beaches 0.06 20
Country clubs (per resident member) 0.17 100
Country clubs (per member present) 0.06 20
Service stations (per customer) 0.01 5
Laundromats (per machine) 1.25 580
Hotels 0.15 50
Motels (without restaurants) 0.10 40
Luxury resorts 0.17 75
Camper trailers 0.08 30
Work or construction camps 0.15 60
Churches (per seat) 0.01 5
Stores, malls or shopping centers (per one 0.34 200
thousand square feet of floor area)
Stadiums, auditoriums, theaters (per seat) 0.01 5
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4.3.4. Pressure Pipe. Pressure pipe and fittings shall be either PVC or Ductile Iron.
PVC pipe shall comply with either AWWA C900, DR 14 or ASTM D2241, SDR 13.5. If
ASTM D2241, material shall be PVC 1120, PVC 1220 or PVC 2120, all with a design stress
of 2000 psi. Ductile Iron pipe shall comply with AWWA C151 Thickness Class 51. All
appropriate thrust blocking shall be provided as shown and described in Section 6. Water

Supply.
4.3.5. Trenching and Bedding

4.3.5.1 The project Plans and Project Specifications shall indicate the specific
type or types of bedding, cradling, or encasement required in the various parts of the sanitary
sewer construction. Trenching and bedding of all piping shall be as shown on Design Details
PIP.01, PIP.02, and PIP.03.

4.3.5.2 Special provisions shall be made for pipes laid under or over fills or
embankments in shallow or partial trenches either by specifying extra strength pipe for the
additional loads due to differential settlement, or by special construction methods to prevent
or to minimize such additional loads.

4.3.5.3 Pipes having a cover of less than 30 inches over the crown shall be
encased in concrete, unless otherwise approved by the Department.

4.3.5.4 If storm and sanitary sewers are parallel and in the same trench, the
upper pipe shall be placed on a shelf and the lower pipe shall be bedded in Type 1, Type 2 or
Type 3 compacted granular fill to the flow line of the upper pipe.

4.3.6. Pipe or Conduit Under Streets and Pavements. Any pipe or conduit material
beneath a highway, road, street, or pavement, or with reasonable probability of being so
located, shall have ample strength for all vertical loads, including the live load required by
the highway authority having jurisdiction, and in no case shall provide for less than an
AASHTO HS-20 loading. For other locations, the minimum live load shall be the HS-10
loading. Special considerations may be required for adverse conditions. Compacted
granular backfill shall be utilized to the base of the pavement as shown on Design Details
PIP.01, PIP.02, and PIP.03.

4.3.7. Joints. Joints used with PVC pipes shall be elastomeric gasket joints
providing a water tight seal. They shall conform to the requirements of ASTM D3212
Specification for Joints for Drain and Sewer Plastic Pipes Using Flexible Elastomeric Seals.
Joints used with Ductile Iron Pipes shall conform to the requirements of AWWA C111,
Standard for Rubber-Gasket Joints for Ductile Iron Pressure Pipe and Fittings. Joint types
shall be designated on the construction drawings.
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4.3.8. Alignment. Sanitary sewer alignments are normally limited by the available
easements which in turn should reflect proper alignment requirements. Sanitary sewers shall
be aligned:

a.) To be in a straight line between manholes or other structures for all pipe sewers
thirty inches (30) in diameter and smaller.

b.) To be parallel with or perpendicular to the centerlines of straight streets unless
otherwise unavoidable. Deviations may be made only with approval of the Commissioner.

c.) To avoid meandering, off-setting and unnecessary angular changes.

d.) To make angular changes in alignment for sewers thirty (30) inches in diameter
or smaller in a manhole located at an angle point and for sewers thirty-three (33) inches in
diameter or larger, by a uniform curve between two tangents. Curves shall have a minimum
radius of ten times the pipe diameter. To avoid angular changes in direction greater than
necessary and any exceeding ninety (90) degrees.

4.3.9. Location. Sanitary sewer locations are determined primarily by the require-
ments of service and purpose. It is also necessary to consider accessibility for construction

and maintenance, site availability and competing uses, and effects of easements on private
property. Sanitary sewers shall be located:

a.) To serve all property conveniently and to best advantage.

b.) In public streets, roads, alleys, rights-of-way, or in sewer easements dedicated to
the City.

c.) In easements on private property only when unavoidable.

d.) On private property along property lines or immediately adjacent to public
streets, avoiding crossing through the property.

e.) At a sufficient distance from existing and/or proposed buildings (including
footings) and underground utilities or other sewers to avoid encroachment and reduce
construction hazards.

f) To avoid interference between house connections to sanitary sewers, stormwater
sewers and water supply lines.

g.) Inunpaved or unimproved areas whenever possible.

h.) To avoid, whenever possible, any locations known to be or probably to be
beneath curbs, paving or other improvements particularly when laid parallel to centerlines.
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i.) To avoid sinkholes and creeks.

44. GRAVITY SEWERS

4.4.1. Flowline. The flowline of gravity sanitary sewers shall meet the following
requirements:

a) The flowline shall be straight or without gradient change between the inner walls
of connected structures.

b.) Gradient changes in successive reaches normally shall be consistent and regular,
with small or insignificant differences in successive reaches. Gradient designations less than
the nearest 0.001 foot per foot, except under special circumstances and for larger sewers,
shall be avoided.

c.) Sewer depths shall be determined primarily by the requirements of pipe or
conduit size, utility obstructions, required connection, future extensions, and adequate cover.

d.) For gravity sanitary sewers, the hydraulic grade line shall not rise above the
intrados of the pipe.

e.) When the grade of a sewer is twenty (20) percent or greater, a concrete cradle or
collars is required. For grades exceeding fifty (50) percent a special design and Project
Specifications are required.

4.4.2. Manholes. Manholes provide access to sewers for purposes of inspection,
maintenance and repair. They also serve as junction structures for connecting lines.
Requirements of sewer maintenance determine the main characteristics of manholes. The
manholes in sanitary sewers shall meet the following requirements:

a.) Manholes shall be pre-cast concrete conforming to ASTM C478 Standard
Specification for Precast Reinforced Concrete Manhole Sections and Design Details MH.01,
MH.02, MH.03 and MH.04. The inside diameter of manholes shall not be less than forty-
eight (4%”). Manhole covers and frames shall be cast iron conforming with Design Details

MH.07 and MH.08.

b.) Manholes shall be located at changes in direction, changes of pipe size, flowline
gradient, and at junction points with connecting sewers. For sewers thirty-three (33) inches
in diameter and larger, manholes shall be located on special structures at junction points with
other sewers and at changes of size or gradient.

¢.) Spacing of manholes shall not exceed four hundred (400) feet for pipe sewers
thirty-six (36) inches in diameter and smaller, five hundred (500) feet for pipe sewers forty-
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two (42) inches in diameter and larger, except under special approved conditions. Spacing
shall be approximately equal, whenever possible.

443 Cleanouts. Cleanouts can only be used at the head of a minor sewer line. Ifa
cleanout is used, it shall conform to Design Detail MH.09.

4.4.4. Design Requirements

4.4.4.1 General. All gravity sanitary sewers shall be so designed and
constructed as to conform to these design requirements.

4.4.4.2 Gradients. The minimum slopes of sanitary pipe sewers are contained
in Table 4-3.. These slopes give velocities of at least 3 feet per second flowing full, based on
Manning's formula using an “n” value 0f 0.013. Slopes greater than these minimums shall be
used wherever possible. Pipes larger than thirty (36) inches in diameter shall maintain a
cleansing velocity of three (3) feet per second.

4.4.4.3 Depth
Table 4-3

Minimum Pipe Slopes for

4.4.4.3.1 The minimum depth of ;
Gravity Sewers

collecting and lateral sewers should be nine (9) feet -
below the finish street grade to flowline except where Minimum
the topography indicates this depth is not necessary. Pipe Size, in. Slope,
Where the nine (9) feet depth is not required, the ft. per 100 ft.
minimum vertical distance from the low point of a (% Grade)
basement or low floor to the flowline of a sanitary 8 1.0
sewer at the corresponding house connection shall be 10 0.6
not less than the diameter of the sewer plus a vertical 12 0.5
distance of two and one-half (2 1/2) feet. This 15 0.4
minimum vertical distance shall be increased, if the 18 03
length of the lateral requires, to obtain a minimum slope 21 0.3

of two (2) percent for six (6) inch house laterals. These 24 02
minimum depths will not apply to interceptor sewers in 27 0.2
low areas whose only function is to carry off the 30 0.2
accumulated flow to existing or proposed trunk sewers. 36 0.1

4.4.43.2 All collecting and outfall, sub-trunk and trunk line sewers in
low areas in close proximity to natural watercourses shall be constructed at depths low
enough to permit all proposed and existing connecting lateral sewers to make the channel
crossing so as to have at least three (3) feet of cover over the top of the lateral pipe. All
sanitary sewers crossing streams or channels shall be a minimum of three (3) feet below the
natural stream bottom. Additionally, sewers crossing streams should be designed to cross the
stream as nearly perpendicular to the stream flow as possible. Sewers entering or crossing
streams shall be constructed of cast iron or ductile iron pipe with mechanical joints or shall
be constructed so they will remain watertight and free from displacement. A manhole shall
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be provided within ten (10) feet from top of bank on both sides of a crossing. All sanitary
sewers shall be laid deep enough to allow for future extension of the system to fully serve the
watershed. The foregoing depth requirements may be modified in special cases when such
modifications are feasible and will not jeopardize the design when considered as an integral
part of an overall system. All modifications shall be approved by the Commissioner.

4.4.5 Hydraulic Grade Line

4.4.5.1 Hydraulic Grade Line Limits. The hydraulic grade line for sanitary
sewers shall not rise above the pipe intrados. The beginning point for the hydraulic grade
line computations for connection to existing pipe systems shall be the higher elevation of:

a.) Top of pipe intrados of one reach downstream of the connection point of
the existing system; OR

b.) The hydraulic grade line computed for the existing system.

4.4.5.2 Computation Methods. Sanitary sewers shall be designed to flow full
or partially full. The hydraulic grade line shall be computed to show its elevation at
manbholes, transition structures, and junction points of flow in pipes, and shall provide for the
losses and the differences in elevations as required below.

a.) Friction loss. The major energy loss in a sanitary sewer will be the energy
loss due to friction. It is determined by the equation:

ht = L x Sn
Where:
h¢ = difference in water surface elevation, (head) in feet in length L
L = length of pipe, ft.
Sh = hydraulic slope required for a pipe of given diameter and for a given

roughness "n", expressed as feet of slope per foot of length.
From Manning's formula:

V:n 2
Sh = —W
1.486-R™
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Where:
R hydraulic radius of pipe or conduit in feet
\% = velocity of flow in feet per second
n = Manning's value for coefficient of roughness; where

n = 0.013 for concrete, vitrified clay and plastic pipe;
n=0.012 for concrete pipe greater than 48 inches in diameter

b.) Curve loss. Curve loss in pipe flow is the additional head required to
maintain the required flow because of curved alignment, and is in addition to the
friction loss of an equal length of straight alignment. It may be evaluated from Figure

5-2 which includes an example.

¢.) Turn loss. Head losses in manholes due to change in direction of flow
(turns) will be determined in accordance with the following:

DIAGRAM:

Manhole

Main

@"b-
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Table 4-4
Turn Loss Factors
Multiplier of Velocity Head of
Change in Direction of Flow (A) Water Being Turned (K)
90 deg. 0.70
60 deg. 0.55
45 deg. 0.47
30 deg. 0.35
15 deg. 0.18
0 deg. 0.00
Other angles By Interpolation
Formula:
2
g, = X (W)
2g
Where:

= Feet of head lost in manhole due to change in direction of pipe flow
Velocity of flow in pipe in Ft/Sec

Acceleration of gravity, 32.2 Ft/Sec/Sec
Multiplier of Velocity Head of water being turned

I

mw

d.) Junction Chamber loss. A sewer junction occurs for large pipes or
conduits too large to be brought together in a forty two (42) inch diameter manhole
where one or more branch sewers enter a main sewer. Allowances should be made for
head loss due to curvature of the paths and due to impact at the converging streams.
Losses in a junction chamber for combining large flows shall be minimized by setting
flowline elevations so that pipe centerlines (spring lines) will be approximately in the
same planes. At junction points for combining large flows, a manhole with a slotted
cover shall be provided. A computation method for determining junction chamber
losses is as follows:

H = Ay + (Vi - Vi)
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Where:
H; = junction chamber loss
Ay = change in hydraulic grade line through the junction in feet
V,, = upstream velocity head
V,, = downstream velocity head
And where:
_ [(Q:v2) - (Quv1) - (QsViCos €5) - (QuViCos es)]
- 0.5 x (Ai+A2)g
Where:
Q, = Discharge in cfs at the exiting conduit
Vz = Velocity in fps at the exiting conduit.

Cross sectional area of flow in sq. ft. for the exiting conduit.

Q Discharge in cfs for the incoming pipe (main flow).

V., = Velocity in fps for the incoming pipe (main flow).

A, = Cross sectional area of flow in sf for the incoming pipe (main flow)
Q, = Discharge(s) in cfs for the branch pipe(s).

V,,V_ = Velocity(ies) in fps for the branch pipe(s).

e, ¢, = The angle between the axes of the exiting pipe and the branch pipe(s)

g = Acceleration of gravity, 32.2 ft/sec/sec.
e = The angle between the axes of the outfall and the incoming pipe(s).

<
!

It

The terms within [ ] indicate the summation of all incoming pipes
(not on main sewer).

e.) Losses at Junctions of Several Flows in Manholes. The computation of
losses in a manhole with several flows entering the structure should utilize the
principle of the conservation of energy. This involves both the elevation of water
surface and momentum (mass times the velocity head). Thus, at a manhole with two
or more incoming pipes, the sum of the energy content for inflows is equal to the sum
of the energy content of the outflows plus the additional energy required by the
turbulence of the flows passing through the structure.

The upstream hydraulic grade line may be calculated as follows:
2 2 2 2
V 1
Ho=|—| - (&)(l - K)[VU ) , (gﬂ)(l . K)(VL ) 5 (%)(1 - K)(Y—LN—J + Ho
2g Qo 2g Qo 2g Qo 2g
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Where:
= Upstream hydraulic grade line in feet

H

u
Q, = Upstream main line discharge in cubic feet per second
Q, = Downstream main line discharge in cubic feet per second

Q ,-Q,y = Pipe discharges in cubic feet per second

Vy = Upstream main line velocity in feet per second
Vp = Downstream main line velocity in feet per second
Vi, -V = Pipe velocity in feet per second

= Multiplier of Velocity of Water being turned

H, = Downstream hydraulic grade line in feet
K
g = Acceleration of Gravity, 32.2 ft/sec/sec

DIAGRAM:
Qu
VU
Manhole
QLN QL1
VLN VL1
— Y —————
QD
VD

The above equation does not apply when two (2) almost equal and opposing flows, each
perpendicular to the downstream pipe, meet and no other flows exist in the structure. In this
case the head loss is considered as the total velocity head of the downstream discharge.

f.) Transition loss

1.) The relative importance of the transition loss is dependent on the
velocity head of the flow. If the velocity and velocity head of the flow are quite low, the

4.11
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transition losses cannot be very great. However, even small losses may be significant in flat
terrain. The sewer design shall provide for the consideration of the necessary transitions and
resulting energy losses. The possibility of objectionable deposits is to be considered in the

design of transitions.

2.) For design purposes it shall be assumed that the energy loss and
changes in depth, velocity and invert elevation, if any, occur at the center of the transition.
These changes shall be distributed throughout the length of the transition in actual detailing.
The designer shall carry the energy head, piezometric head, and invert as elevations, and

work from the energy grade line.
3.)  Closed Conduits

i.) Transitions in small sewers may be confined
within a manhole. Special structures may be required for larger
sewers. The energy loss in a transition shall be expressed as a

coefficient multiplied by the change in velocity head (AV2/2g) in
which AV is the change in velocity before and after the transition.
The coefficient may vary from zero to one, depending on the
design of the transition.

ii.) If the areas before and after a transition are

known, it is often convenient to express the transition loss in terms
of the area ratios and either the velocity upstream or downstream.

For an expansion:

e Qv ()

in which Hj  is the energy loss; K is a coefficient equal to 1.0 for a sudden expansion and

approximately 0.2 for a well-designed transition, and the subscripts 1 and 2 denote the
upstream and downstream sections, respectively, i.e., A] = area before transition and

Ap = area after transition.
For a contraction:

oe g [0 T -]

in which K is a coefficient equal to 0.5 for a well designed transition, Cc is a coefficient of
contraction, and the other terms and subscripts are similar to the previous equation. Losses
in closed conduits of constant area are expressed in terms of (V2/2g).
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The above equations may be applied to approximate the energy loss through a
manhole for a circular pipe flowing full. If the invert is fully developed, that is, semi-circular
on the bottom and vertical on the sides from one-half depth up to the top of the pipe, for the
expansion A;/A, = 0.88, and for the contraction A2/A1 =(.88. The expansion is sudden;
therefore, K = 1. The contraction may be rounded if the downstream pipe has a bell or
socket. In this case, K may be assumed to be 0.2.

The expansion energy loss is:

0.014 [(V,) 2¢]
and the contraction energy loss is:

0.010 [(V,)"/2g].

Thus it may be seen that if the invert is fully developed, the manhole loss is small.

4.4.6. Infiltration. An additional amount of flow due to infiltration shall be
evaluated. All sanitary sewers shall be limited to a maximum of 200 gallons per inch of
diameter per day per mile of line, as required by MDNR Specifications, when tested by
actual infiltration conditions. In addition, there shall be no visible leaks. All manholes on
sanitary sewers that are built within the 100 year flood limits or in other areas determined to
be subject to flooding shall be provided with lock-type watertight manhole covers.

4.5. FORCE MAINS (Pressure Sewers)

4.5.1. Material. Force mains shall be constructed of PVC pipe complying with
AWWA C900, DR14 or ASTM D2241, SDR13.5, or Ductile Iron pipe complying with
AWWA C151 Thickness Class 51. If ASTM D2241, material shall be PVC 1120, PVC 1220
or PVC 2120, all with a design stress of 2000 psi.

4.5.2. Velocity. Velocities adequate to assure scouring should be achieved. At
design average flow a velocity of at least two (2) feet per second shall be maintained.

4.5.3. Sewer depths shall be determined primarily by the requirements of pipe or
conduit size, utility obstructions, required connection, future extensions, and adequate cover.
Top of pipe shall be no less than three (3) feet below the surface.

4.5.4. Cleanouts. Cleanouts provide access to force mains for purposes of
inspection, maintenance and repair. They also serve as junction structures for connecting
lines. Requirements of sewer maintenance determine the main characteristics of cleanouts.
Cleanouts in force mains shall meet the following requirements:
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4.5.4.1 Cleanouts shall be located at changes in pipe size and at junction
points with connecting sewers.

4,542 Spacing of cleanouts shall not exceed five hundred (500) feet except
under special approved conditions. Spacing shall be approximately equal, whenever
possible.

4.5.4.3 Cleanouts in force mains shall be constructed in accordance with
Design Detail MH.06

4.5.4.3 Cleanouts shall be placed in concrete wells or manholes with cast iron
frames and covers. Threaded fittings shall be provided to attach pressure lines to blow out
obstructions and/or clean sewer pipe.

4.5.5. Air Relief Valves. An automatic air relief valve shall be placed at the high
point(s) in the force main to prevent air locking.

4.5.6. Termination. Velocity of flow in the force main should be killed as it enters a
receiving gravity manhole. It is preferable that force mains enter the receiving manhole 0.2
foot above the invert out elevation. For small flows (relative to the receiving gravity system),
flow can enter in a drop pipe located not more than two (2) feet above the flow line of the
receiving manhole. '

4.5.7. Design Pressure. Pressure sewer system operating pressures in general should
be in the range of 20-40 psi and shall not exceed 60 psi for any appreciable length of time.
The force main and fittings, including reaction blocking, shall be designed to withstand
normal pressure and pressure surges (water hammer).

4.5.8. Hydraulic Analysis

4.5.8.1 Many computer techniques are available today for analyzing hydraulic
systems and networks. Use of any method in general use is acceptable but the engineer
should submit the details of the method used and the results of computations in report form
for review by the Department.

4.5.8.2 The analysis shall show the pressure profile and flow velocity along
the sewer line(s) for conditions of minimum, average and maximum flow. The analysis shall
demonstrate that all elements of the force main(s) are adequate to withstand pressures
imposed on them and that flow velocities are acceptable.

4.5.8.3 Head loss should not exceed the pumping pressure capabilities. Head
loss determination should be based on total dynamic head under the maximum flow expected
to occur infrequently. Friction losses through force mains shall be based on the Hazen-
Williams formula or other acceptable method. When the Hazen-Williams formula is used,
the following values for “C” shall be used for design:
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a.) unlined iron or steel - 100
b.) all other materials - 120

4.5.8.4 When initially installed, force mains will have a significantly higher
“C” factor. The higher “C” factor should be considered only in calculating maximum power

requirements.
4.5.9. Identification of Force Mains

4.5.9.1 Where force mains are constructed of material which might be
confused with potable water mains, e.g. PVC pipe, the force main shall be identified with
tape or other marking that will not deteriorate.

4.5.9.2 Trenches shall be marked with locator tape.

4.6. SEWAGE TREATMENT FACILITIES.

4.6.1. New treatment plants will not be allowed in subdivisions without the approval
of the Department, the Commission and the Board of Aldermen. Individual treatment or
septic systems will be considered only where the Department determines that no public
sanitary sewer is available. Availability of sanitary sewers is assumed if any point on the
property to be served is within a distance of two hundred (200) feet of a public sanitary
sewer. In any case, the Commissioner will make the final determination based on specific

site conditions.

4.7. SPECIAL SITUATIONS AND DESIGN REQUIREMENTS

4.7.1. Connections to Manholes

4.7.1.1 Foulwater drops are required only for sewers containing sanitary flow
and then only when it is necessary that sanitary flow enter a manhole at a height more than
two (2) feet above its flowline. If an inside drop is to be used, a forty-eight (48) inch
diameter manhole is required. Two inside drops are not allowed into one manhole. Sewer
lines shall not enter the manhole in the transition conical section, or through a joint. The
slope on incoming pipes should be limited to a maximum one percent for inside drops;
slopes greater than this require an outside drop structure. Manhole inverts should be shaped
to assure proper flow through drop structures. The largest size to be used for an outside drop

is 12 inches.

4.7.1.2 If it is necessary to enter a manhole with a force main, this should be
done within twelve (12) inches of the flowline of the manhole, and the manhole invert
should be shaped to insure proper flow through the structure. Consideration shall be given to
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the detention time of the sewage in the force main, and the potential detrimental effects of
the release of hydrogen sulfide from the force main on the concrete structure of the manhole.
Where it is determined that the release of hydrogen sulfide may be a problem, the concrete
manhole shall be protected by a liner or epoxy coating.

4.7.1.3 The number of lines coming into one manhole should be kept to a
minimum. A special detail may be required to assure the proper constructability and
maintenance of the structure.

4.7.1.4 Pipes entering and exiting manholes at the flowline should project
through the center of the structure and the manhole invert should be shaped to assure proper
flow through the structure.

4.7.1.5 Private house lateral connections should be made to the main sewer,
not to the manholes. However, lateral connections will be allowed to a terminal manhole.
Connections shall be made in accordance with Design Standards PIP.04 through PIP.08.

4.7.1.6 All connections to sanitary manholes are subject to the Department’s
review and approval and will be made at the Department's discretion.

4.7.1.7 Connections to existing structures may require rehabilitation or
reconstruction of the structure being utilized. This work will be considered part of the
project being proposed.

4.7.2. Adjusting Manholes to Grade. When a project requires a manhole to be
adjusted to grade a maximum of twelve (12) inches of rise is allowed if not previously
adjusted. Adjustments greater than twelve (12) inches, or lowering, will generally require
rebuilding all or part of the manhole.

4.7.3. Swimming Pools. Swimming pool backwash connections to the sanitary
sewer must not exceed fifty gallons per minute (50 gpm).

4.7.4. Channel Crossings. When a sanitary sewer crosses under a channel, ductile
iron pipe with restrained joints in concrete encasement must be used. The intrados of the
pipe shall be a minimum of two (2) feet below the bed of the stream. A manhole shall be
provided on both sides of the crossing at changes of pipe materials at a minimum distance of
ten (10) feet from top of bank of both sides of the crossing.

4.7.5. Private Force Main Connections. When site topography does not allow for
gravity lateral service to the sanitary sewer, a private force main connection may be made.

The Department requires that a grinder pump or sewage ejector be used in these cases.

4.7.6. Storm Sewers Crossing Over Sanitary Sewers. When a storm pipe crosses
over a sanitary sewer and the vertical clearance is less than two (2) feet, the sanitary sewer

4.16



WL /.2 VL

A

must be encased in concrete through the crossing and for ten (10) lineal feet each side of the
crossing.

4.7.7. Location in Conjunction With Water Service. Sanitary sewers shall be at least
ten (10) feet horizontally from any existing or proposed water main. On crossings, a
minimum vertical clearance of eighteen (18) inches shall be provided between the outside of
the water main and outside of the sanitary sewer. See Design Detail WS.04.

4.7.8. Sanitary Sampling "T". A sanitary sampling "T" is required for non-
residential, commercial, and industrial projects. The "T" must be six (6) inches in diameter
and be located in the private building lateral as directed by the Department of Public Works.

4.7.9. Abandonment of Sanitary Sewer Services. Sanitary sewer laterals, from
buildings to be demolished, shall be plugged with concrete unless the lateral is to be used for
the replacement building. The lateral shall be plugged with concrete at the foundation wall
or at the last trap leaving the building.

4.7.10. Oil/Water Separators and Sand Filters

4.7.10.1 If required by the Department, grease, oil and sand interceptors or
traps shall be provided when such devices are necessary for the proper handling of liquid
wastes containing grease or oil in excessive amounts or any flammable wastes, sand, or other
harmful materials which can be trapped. Such interceptors or traps shall not be required for
private dwelling units. Prior to the installation of any interceptor or trap, drawings and
specifications shall be submitted to the Department for approval. All interceptors and traps
shall be located so as to be readily accessible for cleaning and inspection.

4.7.10.2 Grease and oil interceptors or traps shall be constructed of
impervious materials capable of withstanding sudden and extreme changes in temperature.
All such devices shall be of substantial construction, water-tight, and equipped with easily
removable covers which, when bolted in place, shall be gas tight and watertight.

4.7.10.3 All grease, oil and sand interceptors or traps shall be maintained in
effective operation at all times by and at the expense of the user.

4.7.11. Sanitary Detention Requirements. When it has been determined that the
outfall sewer or the downstream system serving a proposed development is overcharged, the
Department may require the developer to provide special facilities that the Department
deems necessary, for example, a sanitary holding tank (detention) for eighteen (18) hours of
storage, with discharge during the off-peak hours or upgrading the downstream system to
provide additional capacity. In the design of such facilities, consideration should be given to
the protection of structures and equipment against corrosive and/or explosive gasses that may
result from the detention of sewage.
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4.8. FIELD PERFORMANCE AND ACCEPTANCE TESTS. All sewage collection
system lines shall be tested upon completion of installation. The engineer will designate on
the plans the locations of the test and extent of the system to be tested, optional methods of
testing alignment, and the extent of recording test results. Sections of the system which fail
to pass the tests shall have defects located and repaired or replaced and be re-tested until
within the specified allowance.

4.8.1. Ball Test for Gravity Lines. Prior to other tests, all lines shall be tested for
cleanliness and major defects by flushing with an appropriately sized sewer cleaning ball.
Pre-cleaning by high velocity jet or other method may be necessary.

4.8.2. Visual Test for Gravity Lines. All lines shall be inspected visually to verify
accuracy of alignment and freedom from debris and obstructions. The full diameter of the
pipe for straight alignments shall be visible when viewed between consecutive cleanouts or
manholes. The method of test shall be either photography, closed circuit television, or
visually lamping with mirrors and lights.

4.8.3. Leakage Tests for Force Mains

4.8.3.1 General. To prevent pipe movement, sufficient backfill shall be
placed prior to filling the pipe with water and field testing. When local conditions require
that the trenches be backfilled immediately after the pipe has been laid, the testing may be
carried out after backfilling has been completed but before placement of permanent
surfacing. The Developer/Contractor shall ensure that thrust blocking or other types of
restraining systems will provide adequate restraint prior to pressurizing the pipeline.

4.8.3.2 Cross-connection control. When existing water mains are used to
supply test water, they should be protected from backflow contamination by temporarily
installing a double check-valve assembly between the test and supply main or by other means
approved by the Department. Prior to pressure and leakage testing, the temporary backflow
protection should be removed and the main under test isolated from the supply main.

4.8.3.3 Procedure. The following procedure is based on the assumption that
the pressure and leakage tests will be performed at the same time. Separate tests may be
made if desired. If separate tests are made, the pressure test shall be performed first. Tests
shall be performed only after the pipeline has been properly filled, flushed, and purged of all
air. The specified test pressure shall be applied by means of an approved pumping assembly
connected to the pipe in a manner satisfactory to the Department. The test pressure shall not
exceed pipe or thrust-restraint design pressures. If necessary, the test pressure shall be
maintained by additional pumping for the specified time during which the system and all
exposed pipe, fittings, valves and hydrants shall be carefully examined for leakage. All
visible leaks shall be stopped. All defective elements shall be repaired or removed and
replaced and the test repeated until the allowable leakage requirements have been met.
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4.83.4 Pressure test. During testing, joints and service connections shall
remain exposed to facilitate locating and repairing leaks, unless initial test results indicate to
the engineer that the quality of workmanship and materials used throughout will justify his
approval to complete the backfill before testing. The specified pressure for the pressure test
shall be applied by means of a pump and gauge which is approved by the engineer. Test
pressure of 150 psi shall be maintained with + 5 psi variance for a 2 hour test duration during
which time the system and all exposed pipe, connections, fittings, valves, and hydrants shall
be carefully examined for leakage. Any defective elements shall be repaired or removed and
replaced and the test repeated until all visible leaks have been stopped and the allowable

leakage requirements have been met.

4.8.3.5 Leakage test. The Developer/Contractor shall furnish the necessary
approved gauges, pump, measuring devices, taps, piping connections, and assistance to the
engineer to perform the leakage test. The duration of each pipeline shall be subjected to 150
psi unless otherwise specified. Leakage shall be defined as the quantity of water that must be
supplied in the newly laid pipe, or any valved section thereof, to maintain a pressure within 5
psi of the specified leakage-test pressure after the pipe has been filled with water and the air
in the pipeline expelled. No installation will be accepted if the leakage is greater than that
determined by the following formula.

- N-D-+/P
7400

Allowable leakage, gallons per hour (gph)

Number of joints in the length of pipeline tested

= Nominal diameter of the pipe, inches

= Average test pressure during the leakage test, psi gauge

sCELE
I

4.19



PACIFIC DESIGN & CONSTRUCTION STANDARDS B
L R R e o et T e R R L R S S R B B B TS R sar S SR

This page is intentionally blank

4.20



SECTION S

STORMWATER




MO K41y L WL

R s 2 S o Ve S N,
5.1. GENERAL. Stormwater sewers or channels provide the means of removing and
transporting surface runoff produced from rainfall. Design requirements differ from those
for either sanitary or combined sewers. This section gives the minimum technical design
requirements for storm drainage facilities in the City of Pacific. In general, the formulae
presented herein for hydraulic design represent acceptable procedures not necessarily to the
exclusion of other sound and technically supportive formulae. Any departure from these
design requirements should be discussed before submission of plans for approval and should
be justified. All construction details pertaining to storm sewer improvements shall be
prepared in accordance with the Design Details of the City of Pacific where applicable.

52. STORMWATER ANALYSIS

5.2.1 Methods of Analysis

5.2.1.1 Many good methods of modeling and calculating stormwater flow
have been developed in recent years. Many are computerized and relatively easy to use.
Some are very comprehensive covering everything from overall terrain modeling to flow in
individual channels while others only cover a discrete segment such as flow in culvert pipes.
Some are linked with CAD programs so that design and analysis are integrated. Because all
require input peculiar to the watershed being analyzed and all rely on assumptions made by
the analyst, it is vital that they be used by persons familiar with the field of stormwater
analysis to assure reliable results.

5.2.1.2 Some of the methods in use today have been created by the private
sector and software can be purchased from the developer. Some have been developed by
Government agencies, are in the public domain and are available at no cost or for a nominal
fee. A list of some of the more common techniques follows. This list is certainly not
comprehensive as there are too many good routines available on the market today to list in

this publication:

a.) “Urban Hydrology for Small Watersheds , Technical Release No. 55
(TRS55), Soil Conservation Service (SCS), U.S. Department of Agriculture (USDA)

b.) “Water Surface Profiles, Users Manual, HEC-2”, U.S. Army Corps of
Engineers

c.) “Hydraulic Design of Highway Culverts, HDS No. 57, U.S. Department of
Transportation, Federal Highway Administration

d.) “Computer-Aided Hydrology & Hydraulics (CAHH)”, American Society
of Civil Engineers (ASCE). This is a collection of computer routines including
FLEXLIN for erosion control and channel stability, FLOWPROF for flow profiles in
open channels, PONDOPT for designing and analyzing detention ponds,
SCSHYDRO for analyzing and routing flow through a watershed.
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e.) “HydroCAD”, Applied Microcomputer Systems
f.) Various programs by Haestad Methods, Inc.

5.2.1.3 Inlieu of the above, stormwater can be calculated by the Rational
Method, the procedure for which is outlined below.

5.2.2. Engineering Report Required. A stormwater analysis, prepared by an
Engineer licensed to practice in the State of Missouri, shall be prepared for each
development project in the City of Pacific. This report shall describe the techniques used and
assumptions made in the analysis. It shall also show:

a.) Flow from the watershed before and after development for the 2-year, 25-
year and 100-year storms.

b.) Ability of all stormwater structures, channels, pipes, detention basins,
control devices, etc. to handle the water flowing through them. Ability shall include

ability to handle flow velocity as well as flow quantity without scouring or damage to
structures or adjacent improvements.

c.) Hydraulic grade line in channels throughout the watershed for the 2-year,
25-year and 100-year storms.!

5.2.3. Rainfall Frequency.

5.2.3.1 Stormwater flow shall be analyzed

for the 2-year, 25-year and 100-year storm event. Rainfall Table 5-1
amounts shall be the most recent values published by the 24-Hour Storm Events
National Oceanographic and Atmospheric Agency Frequency, Rainfall,
(NOAA) for Franklin County, Missouri. Present values years inches
(1999) are contained in Table 5-1. 1 3.0
2 3.5

5.2.3.2 If the Rational Method is used, a 5 45
one hundred (100) year rainfall frequency and a twenty 10 51
(20) minute time of concentration shall be used for 25 58
stormwater calculations in the City of Pacific. Figure 5-1 50 6.5
gives rainfall curves for 1, 2, 5, 10, 25, 50 and 100 year 100 79
frequencies. Values for other frequencies can be derived
by interpolation.

! Hydraulic grade line is not required for sheet flow or shallow concentrated flow over land surfaces.
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5.2.4. Rational Method.

5.2.4.1 If the Rational Method is used, flow quantities will be determined by
the equation:

Q = API

= runoff in cubic feet per second
= tributary area in acres.
= Average intensity of rainfall (inches per hour) for a given period and a given

frequency.
P = runoff factor based on runoff from pervious and i impervious surfaces.

P (Runoff Factors) for various impervious conditions are shown in Table 5-2.

P.1. values for various impervious conditions are shown in Tables 5-3.A through 5-
3.C. These tables give rainfall values for 2, 5, 10, 15, 20 and 100 year frequencies. Other
values can be determined by interpolation.

5.2.42 Impervious Percentages and Land Use. Minimum impervious
percentages to be used are as follows?:

a.) For manufacturing and industrial areas, 100%.

b.) For business and commercial areas, 100%.

c.) For residential areas, including all areas for roofs of dwellings and
garages; for driveways, streets, and paved areas; for public and private
sidewalks; with adequate allowance in area for expected or contingent

increases in imperviousness:

1.) In apartment, condominium and multiple dwelling areas: 75%

2.) In single family areas:

1/4 Acre or less 50%
1/4 Acre to 1/2 Acre 40%
One acre or larger 30%
Playgrounds (Non- Paved) 20-35%*

2 In lieu of using a composite number for the whole areas, drainage areas may be broken into component areas,
with the appropriate run-off factor applied to each component, i.e., a proposed development may show 100%
impervious for paved areas and 5% impervious for grassed areas.
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Table 5-2
P Factor for Runoff
%
Impervious Duration of Rain - minutes ,

15 20 30 60 90 120
0 0.30 0.35 0.41 0.51 0.56 0.60
5 0.32 0.37 0.43 0.53 0.58 0.62
10 0.34 0.39 0.46 0.56 0.60 0.64
15 0.36 0.41 0.48 0.58 0.62 0.66
20 0.38 0.44 0.50 0.60 0.64 0.67
25 0.40 0.46 0.52 0.62 0.66 0.69
30 0.42 0.48 0.54 0.64 0.68 0.71
35 0.44 0.50 0.57 0.66 0.70 0.73
40 0.46 0.52 0.59 0.68 0.72 0.74
45 0.48 0.54 0.61 0.71 0.74 0.76
50 0.50 0.56 0.63 0.73 0.75 0.78
55 0.52 0.58 0.65 0.75 0.77 0.80
60 0.54 0.60 0.68 0.77 0.79 0.81
65 0.56 0.63 0.70 0.79 0.81 0.83
70 0.58 0.65 0.72 0.81 0.83 0.85
75 0.60 0.67 0.74 0.84 0.85 0.87
80 0.62 0.69 0.76 0.86 0.87 0.88
85 0.64 0.71 0.79 0.88 0.89 0.90
90 0.66 0.73 0.81 0.90 0.91 0.92
95 0.68 0.75 0.83 0.92 0.93 0.94
100 0.70 0.77 0.85 0.94 0.95 0.95

Rainfall intensity of 1 inch per hour on 1 acre = 1.008 cu. ft. per second on 1 acre
=1 cu. ft. per second on 1 acre (approx.)

P xI=Q=Runoff in cu. ft. per sec. per acre for given % imperviousness of contributing
area during a rainfall of given intensity corresponding to the given duration to the
given duration and a selected frequency.

P = Runoff/Rainfall = Ratio of runoff contributed by an area of given % imperviousness for
a given duration period to the rainfall of a given intensity correspond-
ing to the same duration period and a selected frequency.

I = Intensity of rainfall in inches per hour for given duration and given frequency.
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P.1. Factor - Cubic Feet/Second/Acre

% Imp* 2-Year Rainfall Frequency 5-Year Rainfall Frequency

“ Rain Duration, min. 15 20 30 60 90 120 15 20 30 60 90 120
S 0 1.08 | 1.09 | 1.00 | 0.79 | 0.66 | 0.58 | 1.31 | 1.33 | 1.25 | 1.00 | 0.83 | 0.72
= 5 1.15 | 1.15 ] 1.05 | 082 | 0.68 | 0.60 | 1.40 | 1.41 [ 1.31 | 1.04 | 0.86 | 0.74

10 122 | 1.21 | 1.11 [ 0.86 | 0.70 | 0.61 || 1.48 | 1.48 | 1.38 | 1.09 | 0.89 | 0.76

15 [130]127]116]089[073]063] 157|156 | 144 | 1.13]0.92 [ 097

20 1.37 | 1.35 1122 | 092 [ 0.74 | 0.64 | 1.66 | 1.65 | 1.52 | 1.17 | 0.94 | 0.80

25 144 | 141 {127 | 096 | 0.77 | 066 | 1.74 | 1.73 | 1.58 | 1.22 | 0.97 | 0.33

30 151 | 147 1132 (099|079 | 0.68 | 1.83 | 1.81 | 1.64 | 1.25 | 1.00 | 0.85

33 158 [ 154 | 138 | 1.02 | 0.81 [ 070 | 1.92 | 1.88 [ 1.72 | 1.29 | 1.03 | 0.87

40 166 | 161 | 143 | 1.05|0.84 | 071 | 2.01 | 1.98 | 1.78 | 1.33 | 1.06 | 0.89

45 173 1167 | 149 [ 1.09 | 0.86 | 0.73 | 2.09 | 2.05 | 1.85 | 1.38 | 1.09 | 0.91

50 180 | 174 | 154112088 | 074 | 218 | 213 | 192 | 142 | 1.11 | 0.93

55 1.87 | 1.80 | 1.59 [ 1.16 | 090 | 0.76 || 2.27 [ 2.20 | 1.98 | 1.46 | 1.14 | 0.95
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Table 5-3A

60 194 | 1.86 | 165 [ 1.19 | 092 | 0.78 | 235 | 2.28 | 2.05 | 1.51 | 1.17 | 0.97

65 202 11941170123 1095|080 ) 244|238 | 211 | 1.55 | 1.20 | 1.00

70 209 1200|176 [ 1.26 | 097 | 0.81 | 253 [ 245 | 2.19 [ 1.59 | 1.23 | 1.01

75 2.16 | 2.06 [ 1.81 [ 1291099 | 0.83 [ 2.62 | 2.53 | 2.25 [ 1.64 | 1.26 | 1.04

80 223 1212 | 1851133102 | 085 ] 270 | 260|231 |1.68 | 129 | 1.06

P.1. Factors for Impervious Conditions
2 Year and 5 Year Rainfall Frequencies

85 230 [ 2191192 1136 | 1.04 | 0.86 | 279 | 268 | 239 | 1.72 | 1.31 | 1.08

90 238 [ 226 | 196 | 1.40 | 1.06 | 0.88 | 2.88 | 2.77 | 245 | 1.76 | 1.34 | 1.10

95 2451233 1203|143 |1.08 /090 )29 | 285|252 180|137 1.12

? 100 252 12391207 | 146 | 1.11 | 091 | 305|293 258 | 184|140 1.14

Rainfall | 3.60 | 3.10 | 244 | 1.55 | 1.17 [ 096 | 436 | 3.80 | 3.04 | 1.96 | 1.48 | 1.20

* % Impervious
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d.) For parks and cemeteries, 10%
5.2.5  Hydraulic Grade Line for Closed Conduits

5.2.5.1 The hydraulic grade line is a line coinciding with (a) the level of
flowing water at any given point along an open channel, or (b) the level to which water
would rise in a vertical tube connected to any point along a pipe or closed conduit flowing
under pressure.

5. 2.5.2 The hydraulic grade line shall be computed to show its elevation at
all structures and junction points of flow in pipes, conduits and open channels, and shall
provide for the losses and the differences in elevations as required below. Since it is based
on design flow in a given size of pipe or conduit or channel, it is of importance in
determining minimum sizes of pipes within narrow limits. Sizes larger than the required
minimum generally provide extra capacity, however consideration must still be given to the
respective pipe system losses.

5.2.5.3 There are several methods of calculating losses in storm sewer
design. The following procedures are presented for the engineer’s information and
consideration. It is expected that the design will recognize the reality of such losses
occurring and make such allowances as good engineering judgment requires.

5.2.5.4 Friction Loss. The hydraulic grade line is affected by friction loss
and by velocity head transformations and losses. Friction loss is the head required to
maintain the required flow in a straight alignment against frictional resistance because of
pipe or channel roughness. It is determined by the equation:

hf =Lx Sh
Where:

hy = difference in water surface elevation, or head in feet in length L
L = length in feet of pipe or channel
Sh = hydraulic slope required for a pipe of given diameter or channel of given

cross-section and for a given roughness "n", expressed as feet of slope per
foot of length.

From Manning's formula:

Sp  =[Vn/(1.486 R0.667)]2

Where:

R = hydraulic radius of pipe, conduit or channel (feet) (Ratio of flow
area/wetted perimeter)
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V = velocity of flow in feet per second (fps)
n= Manning's value for coefficient of roughness

Use:
n= 0.013 for pipes of concrete, vitrified clay, and PVC
n= 0.012 for formed monolithic concrete, i.e., vertical wall channels, box
culverts and for R.C.P. over 48" in diameter.
n= 0.015 for concrete lining in ditch or channel inverts and trapezoidal
channels
n= 0.020 for grouted riprap lining on ditch or channel side slopes
n= 0.033 for gabion walled channels
Note:

"n" will have a weighted value for composite lined channels.
n" values for unlined channels to be determined on an individual basis.

5.2.5.5 Curve Loss. Curve loss in pipe flow is the additional head required
to maintain the required flow because of curved alignment, and is in addition to the friction
loss of an equal length of straight alignment. It should be determined from Figure 5-2.

5. 2.5.6 Entrance Loss at Terminal Inlets. Entrance loss is the additional
head required to maintain the required flow because of resistance at the entrance. The
entrance loss at a terminal inlet is calculated by the formula:

Hi =(V22g)

Where: Table 5-4
Loss in Turns
V = Velocity in flow of Multiplier of
outgoing pipe Change in Direction Velocity Head of
g = Acceleration of gravity of Flow (A) Water Being Turned
(32.2 Ft/Sec/Sec) (K)
90 deg. 0.70
5.2.5.7 Tum Loss. Head 60 deg. 0.55
losses in structures due to change in direct- 45 deg, 047
ion of flow (turns) in a structure, will be 30 deg. 0.35
determined in accordance with Table 5-4: 15 deg. 0.18
0 deg. 0.00
Other Angles By Interpolation

5.10
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P.I. Factor - Cubic Feet/Second/Acre

% Imp* 15-Year Rainfall Frequency 20-Year Rainfall Frequency
Rain Duration, min. 15 20 30 60 90 | 120 | 15 20 30 60 90 | 120
0 159 | 161 | 152 | 1.22 | 1.04 [ 092 | 1.65 | 1.68 | 1.60 [ 1.29 | 1.08 | 0.96
5 170 | 170 | 1.59 | 1.27 [ 1.08 | 095 | 1.76 | 1.78 | 1.68 | 1.34 | 1.11 | 0.99
10 1.80 | 1.79 | 1.68 [ 133 [ 1.12 | 097 | 1.87 | 1.87 | 1.77 | 1.40 | 1.15 | 1.02
15 191 | 1.89 | 1.76 | 1.38 [ 1.15 | 1.00 | 1.98 | 1.97 | 1.85 | 1.45 | 1.19 | 1.05
20 201 {200 ] 1.85 | 143 [ 1.18 | 1.03 | 2.09 | 2.09 | 1.95 | 1.50 | 1.22 | 1.07
25 212 1209 | 192 | 149 | 1.22 [ 1.06 | 2.20 | 2.18 | 2.03 | 1.56 | 1.26 | 1.10
30 223 12191200 | 154 | 126 | 1.08 | 2.31 | 228 [ 2.11 | 1.61 | 1.30 | 1.13
35 2331228 1209 (158 (129|111 242|238 220 ] 166|133 ]| 1.16
40 244 1239|1216 | 1.63 [ 1.33 | 1.13 | 253 | 2.50 [ 228 | 1.71 | 1.37 | 1.18
45 254 1248 | 226 | 1.69 [ 137 | 1.16 | 2.64 | 2.59 [ 238 | 1.78 | 141 | 1.22
50 265 | 258 1233 | 1.74 | 140 | 1.19 § 2.75 | 269 [ 246 | 1.83 | 144 | 1.24
55 276 | 267 | 241 | 179 [ 143 | 122 | 2.86 | 278 | 2.54 | 1.88 | 1.48 | 1.27
60 2.8 1276 | 250 | 1.85 | 147 | 124 ] 297 [ 288 | 2.63 | 194 | 1.52 | 1.30
65 297 | 288 | 257 (190 | 1.51 | 1.27 | 3.08 | 3.00 | 2.71 | 1.99 | 1.56 | 1.33
70 3.07 [ 297 | 266 | 1.94 | 1.54 | 1.29 | 3.19 | 3.10 [ 2.81 | 2.04 | 1.59 | 1.35
75 3.18 | 306 | 274 | 200 | 1.58 [ 1.32 | 3.30 | 3.19 [ 2.89 | 2.10 | 1.63 | 1.38
80 329 | 315 1281 1205|162 | 1.35) 341|329 |29 |215] 167 | 141
85 339 (3241290210 | 1.65 | 1.38 | 3.52 | 3.38 | 3.06 [ 221 | 1.70 | 1.44
90 350|336 |298 | 216 | 1.68 | 1.40 | 3.63 | 3.50 | 3.14 | 227 | 1.74 | 1.46
95 360 | 345|307 221 | 172|143 374|360 | 324 |232]| 178|150
100 |371[354]315]|226] 176|145 ]385 370|332 237 [181] 152
Rainfall | 5.30 | 460 | 3.70 | 2.40 | 1.86 [ 1.53 | 5.50 | 4.80 | 3.90 | 2.52 | 1.92 | 1.60

* % Impervious
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Table 5-3C

P.IL Factors for Impervious Conditions
10 Year and 100 Year Rainfall Frequencies

P.I. Factor - Cubic Feet/Second/Acre

% Imp* 10-Year Rainfall Frequency 100-Year Rainfall Frequency

Rain Duration, min. 15 20 30 60 90 | 120 | 15 20 30 60 90 | 120
0 148 | 151 | 142 ] 115|095 {083 210|217 | 206 | 1.68 | 1.40 | 1.18

5 (1571159149119 (099|086 | 224|229 |216 | 1.75 | 145 | 1.22
10 1.67 | 1.68 | 1.57 | 1.25 | 1.02 | 0.88 | 2.38 | 2.42 | 2.28 | 1.83 | 1.50 | 1.24
15 177 1 1.76 | 164 | 1.29 | 1.05 | 090 | 2.52 | 2.54 | 2.38 | 1.90 | 1.55 | 1.28
20 1.87 | 1.87 | 173 | 134 | 1.08 | 092 | 266 | 270 | 2.51 | 1.96 | 1.59 | 1.31
25 197 | 196 | 1.80 | 140 | 1.11 | 095 | 2.80 | 2.82 | 2.61 | 2.05 | 1.64 | 1.35 |
30 207 1204 | 187 | 144 | 115|097 | 294 [ 295 | 2.71 | 2.11 | 1.69 | 1.38
35 216 | 213 1195|149 | 1.18 | 1.00 | 3.08 | 3.07 | 2.84 | 2.18 | 1.74 | 142
40 226 | 224 1202|153 | 122|102 322322294224 (179|145
45 236 12321211159 (125] 105336 |335]|306]233|184] 149
50 246 | 241 | 218 | 1.63 | 1.28 | 107 | 3.50 | 347 | 3.16 | 2.39 | 1.88 | 1.52
55 256 (249 | 225|168 | 1.31 | 1.10 | 3.64 | 3.60 | 326 | 246 | 1.93 | 1.56
60 266 | 258 | 234 [ 1.73 | 1.34 | 1.12 | 3.78 | 3.72 | 3.39 | 2.54 | 1.98 | 1.59
65 276 | 269 | 240 | 1.78 | 1.38 | 1.15 | 392 | 3.88 | 3.49 | 2.61 | 2.03 | 1.63
70 2.85 [ 277 | 249 | 1.82 | 141 | 1.17 | 4.06 | 4.00 | 3.61 | 2.67 | 2.07 | 1.66
75 295|286 | 256|188 | 144 | 1.19 1420|412 371276213 | 1.70
80 3051295 (263|192 | 148 | 121|434 [425|382 (282|218 ]| 172
85 3151303 (1272|197 | 150|124 | 448 | 437 | 394 | 2.89 | 2.21 | 1.76
90 3251314 (279203 ]| 154|126 462 | 453|404 | 297|226 1.79
95 3351323 [ 287|207 | 157 | 1291476 | 465 | 417 | 3.04 | 2.31 | 1.83
100 344 | 331|294 | 2.11 | 161 | 1.31 [ 490 | 477 | 427 | 3.10 | 2.36 | 1.86
Rainfall | 492 | 430 | 346 | 225|170 | 1.38 | 7.00 | 6.20 | 502 | 3.30 | 2.50 | 1.96

* % Impervious
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Figure 5-2
Head Loss in Curved Pipe

SYMBOLS:
D = Diameter of Pipe
r = Radius of Curve
V = Velocity - ft./sec.
K¢ = Curve Loss Coefficient
he = Head Loss due to curved alignment
o = Deflection Angle in radians
C = Factor of conservatism to account for the variation
in the experimental data for these curves. C=1.5
for the design of hydraulic capacity

a = Deflection Angle - degrees

EXAMPLE:
Q=260cfs V=132fps D=60"
o =90° r=>50 ViRg=2.71
/D=10

From a = 90° on the abscissa follow a vertical
line up to the intersection with the r/D = 10
curve. Then transfer on a horizontal line to
the ordinate and read the corresponding curve

loss coefficient.

Kc=0.123

The head loss due to curved alignment =
VZ

he = KCEg- =(0.123)(2.71)=0.33

2a
Ke= C .
Hz(Ln—+a)
D
V2
hC= Kc_
2g
| T— ]+
| | odop
— 0
L —
// — | i
=11 8.0
KC /-»-’H‘ﬁ_.ﬁ 10 g
/// ;//// s &
| — L —50 /@
///%/éf/’:gﬁ;f 100 N
p=—e
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DIAGRAM:
Manhole
A
\/ Main
Formula:
H  =K(Vp)*2g

Where:

H, =  Feet of head lost in manhole due to change in direction of lateral flow

V. = Velocity of flow in lateral in Ft/Sec

L
= Acceleration of gravity, (32.2 Ft/Sec/Sec)

g
K = Multiplier of Velocity Head of water being turned

5. 2.5.8 Junction Chamber Loss. A sewer junction occurs for large pipes or
conduits too large to be brought together in the usual forty two (42) inch diameter manhole
or inlet where one or more branch sewers enter a main sewer. Allowances should be made
for head loss due to curvature of the paths and due to impact at the converging streams.
Losses in a junction chamber for combining large flows shall be minimized by setting
flowline elevations so that pipe centerlines (springlines), will be approximately in the same
planes. At junction points for combining large storm flows, a manhole with a slotted cover
shall be provided. A computation method for determining junction chamber loses is
presented below:

Hj=Ay+ Vh1 - Vh2

Where:

H; = junction chamber loss (ft.)

Vh1 = upstream velocity head

Vh2 = downstream velocity head

Ay = change in hydraulic grade line through the junction in feet
Where:

. [(Q2V2) - (Q:V1) - {(QsV:Cos e5) - (QuV.Cos &) }]
y = |
0.5(A:+ A)g

3.12
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Where:
Q> = Discharge in cubic feet per second (cfs) at the exiting conduit.
\%) = Velocity in feet per second (fps) at the exiting conduit.
Ay = Cross sectional area of flow in sq. ft. for the exiting conduit.
Qi = Discharge in cfs for the incoming pipe (main flow).
Vi = Velocity in fps for the incoming pipe (main flow).
Aq = Cross sectional area of flow in Sq. Ft. for the incoming pipe (main

flow).
Q3,Qn = Discharge(s) in cfs for the branch lateral(s).
V3,V = Velocity(ies) in fps for the branch lateral(s).
q3,qn = The angle between the axes of the exiting pipe and the branch

laterals(s).
g = Acceleration of gravity (32.2 ft/sec/sec)

Where:

-e =is the angle between the axes of the outfall and the incoming laterals.
The terms within brackets [ ] indicate the summation of all incoming
laterals (not on main sewer)

5.2.5.9 Losses at Junctions of Several Flows in Manholes and/or Inlets

5.2.5.9.1 The computation of losses in a manhole, inlet or inlet
manhole with several flows entering the structure should utilize the principle of the
conservation of energy. This involves both the elevation of water surface and momentum
(mass times the velocity head). Thus, at a structure (manhole, inlet or inlet manhole) with
laterals, the sum of the energy content for inflows is equal to the sum of the energy content
of the outflows plus the additional energy required by the turbulence of the flows passing

through the structure.

DIAGRAM:

5.13
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5.2.5.9.2 The upstream hydraulic grade line may be calculated as
follows:

Hy = [Vp/2g] - [ (QU/QD) (1K) (Vu*/28) 1- [ (QL1/QD) (1K) (VL.12/29) ]

+ [ (QLN/QD) (1-K) (VLN/ 2g) ] + HD

Where
Hy = Upstream hydraulic grade line in feet
Qu = Upstream main line discharge in cubic feet per second
Q = Downstream main line discharge in cubic feet per second
Q;-Q,y = Lateral discharges in cubic feet per second
A = Downstream main line velocity in feet per second
V-V, = Lateral velocities in feet per second
Vy = Upstream main line velocity in feet per second
Hp = Downstream hydraulic grade line in feet
K = Multiplier of Velocity of Water being turned
g = Acceleration of gravity, 32.2 ft/sec/sec

5.2.5.9.3 The above equation does not apply when two (2) almost
equal and opposing flows, each perpendicular to the downstream pipe, meet and no other
flows exist in the structure. In this case the head loss is considered as the total velocity head
of the downstream discharge.

5.2.5.10 Transition Loss

5.2.5.10.1 The relative importance of the transition loss is dependent
on the velocity head of the flow. If the velocity and velocity head of the flow are quite low,
the transition losses cannot be very great. However, even small losses may be significant in
flat terrain. The sewer design shall provide for the consideration of the necessary transitions
and resulting energy losses. The possibility of objectionable deposits is to be considered in
the design of transitions.

5.2.5.10.2 For design purposes it shall be assumed that the energy loss
and changes in depth, velocity and invert elevation, if any, occur at the center of the
transition. These changes shall be distributed throughout the length of the transition in actual
detailing. The designer shall carry the energy head, piezometric head (depth in an open
channel), and invert as elevations, and work from the energy grade line. Because of inherent
differences in the flow, transitions for closed conduits will be considered separately from
those for open channels.

5.2.5.10.3 Transitions in small sewers may be confined within a
manhole. Special structures may be required for larger sewers. If a sewer is flowing

5.14
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surcharged, the form and friction losses are independent of the invert slope, therefore, the
transition may vary at the slopes of the adjacent conduits. The energy loss in a transition

shall be expressed as a coefficient multiplied by the change in velocity head (A V2/2g) in
which AV is the change in velocity before and after the transition. The coefficient may vary
from zero to one, depending on the design of the transition.

5.2.5.10.4 If the areas before and after a transition are known, it is
often convenient to express the transition loss in terms of the area ratios and either the
velocity upstream or downstream.

a.) For an expansion:

H, =K(V{-V2)2/2¢g
~[K(V1)22g] [IHAY/A)P

Where:

H; = the energy loss
K = a coefficient equal to 1.0 for a sudden expansion and approximately

0.2 for a well-designed transition
A, = Area Before Transition (the upstream section)
A, = Area After Transition (the downstream section)

V1 = Velocity Before Transition (the upstream section)
V7 = Velocity After Transition (the downstream section)

b.) For a contraction:

H, =[K(V2)2/2g] [(1IC¢) - 12
~ [K(V2)2/2g] [1-(Ap/A1))2
Where:

K =a coefficient equal to 0.5 for a well-designed transition
Cc = a coefficient of contraction which depends on the configuration of

the orifice. Appropriate values are contained in textbooks on hydraulics.
Other terms are the same as in the previous equation. Losses in closed

conduits of constant area are expressed in terms of (V2/2g).

5.2.5.10.5 The above equations may be applied to approximate the
energy loss through a manhole for a circular pipe flowing full. If the invert is fully
developed, that is, semi-circular on the bottom and vertical on the sides from one-half depth
up to the top of the pipe, for the expansion (A1/Ap) = 0.88, and for the contraction (Ap/A1)

5.15
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= (.88. The expansion is sudden, therefore, K = 1. The contraction may be rounded if the
downstream pipe has a bell or socket. In this case, K may be assumed to be 0.2.

5.2.5.10.6 The expansion energy loss is 0.014 [(V1)2/2g] and the

contraction energy loss is 0.010 [(V)2/2g] If the invert is fully developed, the manhole loss

is small, but if the invert is only developed for one-half of the depth, or not at all, the losses
will be of considerable magnitude.

5.2.5.10.7 Transitions to Open Channels. The hydraulics of open
channel transitions are further complicated by possible changes in depth. As a first
approximation to the energy loss, unless a jump occurs, the equations given above may be
used with a trial-and-error solution for the unknown area and velocity. The K value for a
well-designed expansion should probably be increased to 0.3 or 0.4. Whether the properties
of the upstream or downstream section will be known will depend on the characteristics of
the flow and the channel, but can be determined by a profile analysis. In transitions for
supercritical flow, additional factors shall be considered. Standing waves of considerable
magnitude will be produced in transitions. The height of these waves must be estimated to
provide a proper channel depth. In addition, in long transitions, air entrainment will cause
bulking of the flow with resultant greater depths of the air-water mixture.

5.2.5.11 Hydraulic Grade Line Limits. For all sewers, regardless of the
method of calculation, the hydraulic grade line shall not rise above the following limits:

a.) The hydraulic grade line at any inlet shall not be higher than six (6) inches
below the inlet sill. The hydraulic grade line at any storm manhole shall be no higher
than one (1) foot below the top.

b.) Storm sewers shall not flow with greater than three (3) feet of head
without special pipe joint requirements.

c.) The hydraulic grade line for combined sewers shall not rise above the pipe
intrados.

d.) The beginning point for the hydraulic grade line computations shall be the
higher elevation as determined below:

1.) For connection to existing pipe system:

(a) Top of pipe intrados of one reach downstream of the
connection point of the existing system; or

(b) The hydraulic grade line computed for the existing system.

2.) For connection to channels or ditches:

5.16
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(a)  Top of pipe intrados of the proposed pipe, or

(b)  The hydraulic grade line computed for the channel or
ditch as approved by the Commissioner.

5.2.6 Hydraulic Grade Line for Open Channels

5.2.6.1 In open channels the water surface is identical with the hydraulic
grade line. The hydraulic grade line shall be computed throughout the channel reach to show
its elevation at junctions with incoming pipes or channels and at the ends of the channel
reach under consideration. It shall also provide for the losses and differences in elevations as
required below. Since itis based on design flow in a given channel, it is of importance in
determining minimum sizes within narrow limits. The depth at which the actual flows will
occur is controlled by the two end conditions of the reach considered, and by the relationship
between the energy available and by the energy required to overcome the losses that are
encountered along the channell.

5.2.6.2 There are several methods of calculating losses in channel design. It is
required that the design recognize the reality of such losses occurring and make such
allowances as good engineering judgment indicates. The following procedures are presented
for the engineers information and consideration.

5.2.6.3 Control Sections. The engineer should locate all possible control
sections for the reach in question. A control section refers to any section at which the depth
of flow is known or can be controlled to a required stage. At the control section, flow must
pass through a control depth which may be the critical depth, the normal depth or any other
known depth. Three types of control sections include (a) Upstream Control Section; (b)
Downstream Control Section; (¢) Artificial Control Section, which occurs at a control
structure, such as a weir, dam, sluice gate, roadway embankment, culvert, bridges or at the
confluence with a major river or stream.

5.2.6.4 Friction Loss. The friction loss may be calculated by the same
procedure as is presented in Section 5.2.2 of this chapter.

5.2.6.5 Flow in Curved Channels. The centrifugal force caused by flow
around a curve produces a rise in the water surface on the outside wall and a lowering of the
inner wall. This phenomenon is called superelevation. The flows tend to behave differently
according to the state of flow. In subcritical flow, friction effects are of importance,
whereby in supercritical flow, the formation of cross-waves is of major concern.

a.) Curve Losses. Curve losses may be estimated from Figure 5-2 by
replacing D, diameter, with b, width of channel.

5.17
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b.) Superelevations. In addition to curve losses, an evaluation of
superelevations should be considered and, if required, an allowance made in the top
elevation of outside wall. Equations are presented below which may be used to
determine the superelevation at channel bends.

1) Trapezoidal Channels:

Subcritical Flow:

AH,, =1.15 (V2/2gr) [b+H(D(ZL+ZR))]

Supercritical Flow:
AH, = 2.6 (V212 gic) [b+(D(Zu+Zw))]
2) Rectangular Channels

Subcritical Flow:

AH, = (VZb/2gre)
Supercritical Flow:

AH,; = (V2b/2gr).

Where:

AHy, = Change in water height above the centerline water surface
elevation.

V = Average velocity of design flow in Ft/Sec

g = Acceleration of gravity (32.2 Ft/Sec/Sec)

I = Radius of curve on horizontal alignment in feet

b = Base width of channel in feet

D = Depth of flow in straight channel

Z;, = Left side slope (ft/ft)

Zy = Right side slope (ft/ft)

5.2.6.6 Transitions. Transitions should be designed to accomplish the
required change in cross section with as little flow disturbance as possible. The following
features are to be considered in design of transition structures.

a.) Proportioning. For a well designed transition, the following rules
should be used:
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1) The optimum maximum angle between the channel axis
and a line connecting the channel sides between the entrance and exit
sections is 12.5°

2) Sharp angles in the structure should be avoided.

b.) Losses. The energy loss in a transition consists of the friction loss
and the conversion loss. The friction loss may be estimated by the Manning
Formula. The conversion loss is generally expressed in terms of the change in
velocity head between the entrance and exit sections of the structure.

Hi =K{ AVH
Where:

H; = Conversion loss

K = Coefficient of head loss in transition
A VH = Absolute change in velocity head

Average design values for K, are presented in the Table 5-5:

Table 5-5
Head Loss Coefficients

Type of Transition Contracting Section Expanding Section
Warped 0.10 0.20
Wedge 0.20 0.50
Cylinder-quadrant 0.15 0.25
Straight Line 0.30 0.50
Square End 0.40 0.75

See Figure 5-3 for sketches of each type of transition.

c.) Freeboard. A transition shall have a minimum of one (1) foot of
freeboard above the hydraulic grade line.

d.) Hydraulic Jump. The existence of a hydraulic jump in a transition
may become objectionable, and the design of the transition should be checked
for such.

e.) Sudden Enlargement and Contraction
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Figure 5-3
Transition Types for Rectangular Channels

WARPED STRAIGHT
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1.) A sudden enlargement results when an intense shearing action
occurs between an incoming high-velocity jet and the surrounding

water. As a result, much of the kinetic energy of the jet is
dissipated by eddy action. The head loss at a sudden enlargement,

Hi. is:
He =KgAV22g),
Where:
Ke = Coefficient of head loss for enlargements = 1
AV = Change in velocities between incoming and outgoing sections
g = Acceleration of gravity (32.2 Ft/Sec/Sec)
2.) The flow in a sudden contraction is first contracted and then
expanded resulting in high losses as compared to a sudden
enlargement. Thus the head loss at a sudden contraction, Hf ¢, is:
He =Kc(AV22g),
Where:
K¢ = Coefficient of head loss for contractions = 0.5.
AV = Change in velocities between incoming and outgoing sections.
g = Acceleration of gravity, (32.2 Ft/Sec/Sec)

5.2.6.7 Constrictions. A constriction results in a sudden reduction in channel
cross section. The effect of the constriction on the flow depends mainly on the boundary
geometry, the discharge and the state of flow. When the flow is subcritical, the constriction
will induce a backwater effect that extends a long distance upstream. If the flow is
supercritical, the disturbance is usually local and will only affect the water adjacent to the
upstream side of the constriction. A control section may or may not exist at a constriction.
The control section, when it exists, may be at either side of the constriction (upstream or
downstream), depending on whether the slope of the constricted channel is steep or mild.
The entrance and outlet of the constriction then acts as a contraction and an expansion,

respectfully.

5.2.6.8 Obstructions. An obstruction in open-channel flow creates at least
two paths of flow in the channel. Typical obstructions include bridge piers, pile trestles, and
trash racks. The flow through an obstruction may be subcritical or supercritical.

5.2.6.9 Hydraulic Grade Line Limits. The following limits shall apply:
a.) The hydraulic grade line at any point along a channel shall not be higher

than one (1) foot below the top of the channel wall.
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b.) The hydraulic grade line at any point along a channel shall not cause the
hydraulic grade limits of the storm sewer system to be exceeded.

5.2.6.10. Hydraulic Jump. When flow changes from the supercritical to
subcritical state, a hydraulic jump may occur. A study should be made on the height and
location of the jump, and for discharges less than the design discharge, to ensure adequate
wall heights extend over the full ranges of discharge.

5.2.6.11. Open Channel Junctions

5.2.6.11.1 Consideration shall be given in the design of open channel
junctions to the geometry of the confluence of flows in order to minimize undesirable
hydraulic effects due to supercritical velocities.

5.2.6.11.2 The momentum equation can be applied to the confluence
design if the following criteria is used.

a.) The design water surface elevations in the two joining channels
should be approximately equal at the upstream end of the confluence.

b.) The angle of the junction intersection can vary from 0-12 degrees.

¢.) The width of the main channel shall be expanded below the
junction to maintain approximate flow depths throughout the junction.

d.) Flow depths should not exceed 90 per cent of the critical depth.

5.3.  GENERAL REQUIREMENTS OF STORM SEWER CONSTRUCTION.

5.3.1. Size and Shape. The minimum diameters of pipe for stormwater sewers shall
be twelve (12) inches. Sewers shall not decrease in size in the direction of the flow unless
approved by the Commissioner. Circular pipe sewers are preferred for stormwater sewers,
although rectangular or elliptical conduits may be used with special permission.

5.3.2. Materials. All materials shall conform to the Design Details in Section 9.

5.3.3. Bedding.

5.3.3.1 The Project Plans and Specifications shall indicate the specific type or
types of bedding, cradling, or encasement required in the various parts of the storm sewer
construction. Special provisions shall be made for pipes laid under or over fills or
embankments in shallow or partial trenches, either by specifying extra strength pipe for the
additional loads due to differential settlement, or by special construction methods to prevent
or to minimize such additional loads.

522



TR eI B9 L

o
a4

5.3.3.2 If'the storm and sanitary sewers are parallel and in the same trench,
the upper pipe shall be placed on a shelf and the lower pipe shall be bedded in compacted
granular fill to the flow line of the upper pipe.

5.3.4. Pipe or Conduit

5.3.4.1 Pipes under newly constructed streets shall be Reinforced Concrete
Pipe (RCP). In other locations, polymer coated Corrugated Metal Pipe (CMP), or
Corrugated High Density Polyethylene (HDPE) with smooth inside walls may be used. Pipe
trenching and bedding shall be in accordance with Design Detail PIP.01, PIP.02 and/or

PIP.03.

5.3.4.2 Corrugated HDPE pipe should be laid with a minimum of three (3) ft.
of cover and terminated in a manhole.

5.3.4.3 Reinforced Concrete pipe shall be Class III, minimum. Joints shall be
Tongue and Groove in accordance with Design Detail SW.25

5.3.4.4 Any pipe or conduit material beneath a highway, road, street, or
pavement, or with reasonable probability of being so located, shall have ample strength for
all vertical loads and shall provide for an AASHTO HS-20 loading. For other locations, the
minimum live load shall be the HS-10 loading. Special considerations may be required for
adverse conditions. Compacted granular backfill shall be utilized to the base of the

pavement.

5.3.5 Monolithic Structures. Monolithic reinforced concrete structures shall be
designed structurally as continuous rigid units. As much concrete as is practical shall be
poured in one single operation with the reinforcing steel not terminated at the ends of a
member but carried over at the joints into adjacent members.

5.3.6. Alignment

5.3.6.1 Sewer alignments are normally limited by the available easements
which in turn should reflect proper alignment requirements. Since changes in alignment
affect certain hydraulic losses, care in selecting possible alignments can minimize such
losses and use available head to the best advantage.

5.3.6.2 Sewers shall be aligned:

a.) To be in a straight line between structures, such as manholes, inlets, inlet
manholes and junction chambers, for all pipe sewers thirty (30) inches in diameter
and smaller.
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b.) To be parallel with or perpendicular to the centerlines of straight streets
unless otherwise unavoidable. Deviations may be made only with approval of the
Department.

c¢.) To avoid meandering, off-setting and unnecessary angular changes.

d.) To make angular changes in alignment for sewers thirty (30) inches in
diameter or smaller in a manhole located at the angle point, and for sewers thirty-
three (33) inches in diameter or larger, by a uniform curve between two tangents.
Curves shall have a minimum radius of ten times the pipe diameter.

e.) To avoid angular changes in direction greater than necessary and any
exceeding ninety (90) degrees.

5.3.7 Location. Storm sewer locations are determined primarily by the
requirements of service and purpose. It is also necessary to consider accessibility for
construction and maintenance, site availability and competing uses, and effects of easements
on private property. Storm sewers shall be located:

a.) To serve all property conveniently and to best advantage.

b.) In public streets, roads, alleys, rights-of-way, or in sewer easements dedicated to
the City of Pacific.

c.) In easements on private property and streets only when unavoidable.

d.) On private property along property lines or immediately adjacent to public
streets, avoiding diagonal crossings through the central areas of the property.

e.) At a sufficient distance from existing and proposed buildings including footings,
and underground utilities or other sewers to avoid encroachments and reduce construction

hazards.

) To avoid interference between other stormwater sewers and house connections to
foulwater or sanitary sewers.

g.) Inunpaved or unimproved areas whenever possible.

h.) To avoid, whenever possible, any locations known to be or probably to be
beneath curbs, paving or other improvements particularly when laid parallel to centerlines.

i.) To avoid sinkhole areas if possible.

j.) Crossing perpendicular to street, unless otherwise unavoidable.
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5.3.8. Flowline. The flowline of storm sewers shall meet the following
requirements:

a.) The flowline shall be straight or without gradient change between the inner walls
of connected structures; that is, from manhole to manhole, manhole to junction chamber,

inlet to manhole, or inlet to inlet.

b.) Gradient changes in successive reaches normally shall be consistent and regular.
Gradient designations less than the nearest 0.001 foot per foot, except under special
circumstances and for larger sewers, shall be avoided.

c.) Sewer depths shall be determined primarily by the requirements of pipe or
conduit size, utility obstructions, required connections, future extensions and adequate cover.

d.) Stormwater pipes discharging into lakes shall have the discharge flowline a
minimum of three feet above the lake bottom at the discharge point or no higher than the
normal water line.

e.) A concrete cradle is required when the grade of a sewer is twenty(20) percent or
greater. A special design and specification is required for grades exceeding fifty (50)
percent.

5.3.9. Manholes. Manholes provide access to sewers for purposes of inspection,
maintenance and repair. They also serve as junction structures for lines and as entry points
for flow. Requirements of sewer maintenance determine the main characteristics of
manholes. Manholes shall meet the following requirements:

a.) For sewers thirty (30) inches in diameter or smaller, manholes shall be located at
changes in direction; changes in size of pipe; changes in flowline gradient of pipes, and at
junction points with sewers and inlet lines,

b.) For sewers thirty-three (33) inches in diameter and larger, manholes shall be
located on special structures at junction points with other sewers and at changes of size,
alignment change and gradient. A manhole shall be located at one end of a short curve and at

each end of a long curve.

c¢.) Spacing of manholes shall not exceed four hundred (400) feet for pipe sewers
thirty-six (36) inches in diameter and smaller; five hundred (500) feet for pipe sewers forty-
two (42) inches in diameter and larger, except under special approved conditions. Spacing
shall be approximately equal, whenever possible.

d.) When large volumes of stormwater are permitted to drop into a manhole from
lines twenty-one (21) inches or larger, the manhole bottom and walls below the top of such

lines shall be of reinforced concrete.
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e.) Manholes shall be avoided in driveways or sidewalks.

f.) Connections to existing structures may require rehabilitation or reconstruction of
the structure being utilized. This work will be considered part of the project being proposed.

5.4. OPEN CHANNELS.
5.4.1. All open channels shall meet the following requirements:

5.4.1.1 Size and Shape. Open channels shall not decrease in size in the
direction of flow. Open channels shall have a regular shape (rectangular, trapezoidal,
triangular) except in special cases where other approved shape is being considered.

5.4.1.2 Materials. Channels may be constructed with reinforced concrete or
other approved material. However, the Department shall have the right to approve or
disapprove any channel material and shall select the appropriate channel material if a
proposed material is rejected. Swales shall be sodded unless velocities are excessive (greater
than 5 fps), when concrete or rip-rap lined swales may be used.

54.1.3 Bedding. Special provisions shall be made for channels or paved
swales laid over fill or non-supportive soils. Pipes extended to the channel in a fill area shall
have compacted crushed limestone bedding for support.

5.4.1.4 Structural Considerations. Provision must be made for all loads on
the channel.

5.4.1.5 Alignment. Open channel alignments may be limited by available
easements, physical topography, existing utilities, buildings, residential development,
maintenance access and roadways.

5.4.1.6 Locations. Storm channel locations are determined primarily by
natural drainage conditions. It is also necessary to consider accessibility for construction
and maintenance, site availability and competing uses, and evaluating effects of easements
on private property. Storm channels shall be located:

a.) To serve all adjacent property conveniently and to best advantage.

b.) In easements or rights-of-way dedicated to the City.

c.) In easements on common ground when feasible.

d.) On private property along property lines or immediately adjacent to public
streets, avoiding crossings through the property.
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e.) At a sufficient distance from existing and proposed buildings and
underground utilities or sewers to avoid future problems of flooding or erosion.

f) To avoid interference between stormwater sewers and house connections
to foulwater or sanitary sewers.

g.) Inunpaved or unimproved areas whenever possible.
h.) Crossing perpendicular to streets, unless unavoidable.

5.4.1.7 Flowline. The flowline of open channels shall meet the following
requirements:

a.) Gradient changes shall be kept to a minimum and be consistent and

regular.

b.) Gradient designations less than the nearest 0.001 foot per foot shall be
avoided.

c.) Channel and swale depths shall be determined primarily by the
requirements of the channel size, utility obstructions and any required connections.

5.4.1.8 Other Open Channel Considerations and Requirements. Channels
shall meet the following additional requirements:

a.) All natural channels and ditches shall be improved unless otherwise
authorized by the Commissioner.

b.) Drainage within private property should be controlled to prevent damage
to the property crossed. Swales, or broad shallow grass lined ditches with non-
erosive slopes, are generally located at or near rear lots and along common property
lines. If a paved gutter is utilized, then appropriate erosion protection shall be used at

both ends.

c.) Drainage channels and water courses draining through a subdivision shall
be enclosed if the required pipe size does not exceed sixty (60) inches. When it is
undesirable or impractical to enclose a channel with a pipe across a road or street, a
suitable bridge or culvert shall be required.

d.) For flows greater than four (4) cfs, area inlets or inlet manholes are
required to intercept the gutter or swale flow.

e.) All improved concrete channels shall have a forty eight (48) inch chain
link fence on each side of the channel, or other protective measures as approved by
the Commissioner.
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f.) Channels and water courses draining large areas shall be located in rights-
of-way or easements previously approved by the City as a part of an adequate overall
plan for drainage.

5.4.1.9 Design Limitations. The following design limitations shall apply:

a.) The flow quantity shall be calculated by the method presented in Section
5.2 or other recognized method approved by the Department.

b.) If the channel is within an area designated in the City’s flood insurance
study, then the channel shall also meet the City's floodplain requirements.

c.) Other agencies of jurisdiction may have requirements which must be met.
An Army Corps of Engineers (COE) permit may be required for any construction
affecting a watercourse. As now defined by COE, any watercourse shown as a blue
line on a United States Geologic Survey (USGS) map is under their jurisdiction.

5.4.2. Erosion Protection.

5.4.2.1 Grouted rock blankets, minimum one (1) foot thick, or rock ditch liner
shall be required at each end of the improved channel.

5.4.2.2 Paved ditches shall be built in accordance with Design Detail SW.22.

5.4.2.3 Rock ditch liner shall be built in accordance with Design Detail
SW.23. Stone size in rock ditch liner shall be calculated using the HEC-15 routine for rip-

rap.

5.4.2.4 The minimum length of the rock blanket or liner shall be twenty five
(25) feet. A concrete or grouted rock toe wall, minimum two (2) foot deep, shall be
constructed at the free end of each blanket or liner.

5.4.3. Sanitary Sewer Crossings. The characteristics of any sanitary sewer crossing
shall be given consideration in the design of the channel floor.

5.5 INLETS

5.5.1 Inlets function entirely as entry points for stormwater flow. They also may be
constructed to serve as a manhole on separate stormwater sewers, and are then termed inlet-
manholes. Steep gradients may give such low inlet capacities that additional inlets should be
located at more favorable grade locations or special inlets designed for steep gradients must
be used. Provision must be made to control by-pass flow and to provide additional capacity
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in the inlet and line affected by such increased flow. Six (6) inch open throat inlets should
be used at all times.

5.5.2 Grated inlets, without an open throat or other provision for overflow, shall be
avoided except under exceptional conditions and are prohibited in grade pockets. Any
exceptions shall be used only with Department approval.

5.5.3 Curb inlets shall be placed at street intersections or driveways such that no
part of the inlet structure or sump is within the curb rounding,

5.5.4 Inlets and grates are shown in Standard Details SW.02 to SW.04 and SW.06
to SW.12. The minimum depth of a terminal inlet shall be four (4) feet from the top of the
inlet to the flowline of the outlet pipe. Greater depth shall be used for intermediate inlets if
necessary for the required depth of the hydraulic grade line. Trapped inlets shall have the
depth shown in the Standard Detail SW.04.

5.5.5 Inlet capacity should not be less than the quantity flow tributary to the inlet
and by-pass flow shall be avoided whenever possible.

5.5.6 Inlets at low points or grade pockets should have extra capacity to compensate
for possible flow by-pass of upstream inlets. Figure 5-4 shows inlet capacity and maximum
gutter capacity with a given gutter line grade and flow.

5.5.7 Street inlet sumps shall conform to the dimensions shown on Design Detail
SW18, Sheets 1 through 4.

5.5.7 Connections to existing structures may require rehabilitation or reconstruction
of the structure being utilized. This work will be considered part of the project being

proposed.

5.6 CULVERTS

5.6.1 The design of culverts shall include consideration of many factors relating to
requirements of hydrology, hydraulics, physical environment, imposed exterior loads,
construction and maintenance. With the design discharge and general layout requirements
determined, the design requires detailed consideration of such hydraulic factors as shape and
slope of approach and exit channels, allowable head at entrance (and ponding capacity, if
appreciable), tailwater levels, hydraulic and energy grade lines, and erosion potential.
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Figure 5-4
Inlet and Gutter Capacity

GENERAL NOTES:

l. Low point inlets are controlled by
capacity in gutter based on percent of
grade of the gutter at the beginning point
of the stondard sump. e.q. 0.3% grade, 2%
cross slope, 3 in. deep, 002N = 21 cfs.

2. Assume inlet intercepts 1004 of flow.
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5.6.2 Hydraulic Design. The hydraulic design of a culvert for a specified design
discharge involves (1) selection of a type and size, (2) determination of the position of
hydraulic control, and (3) hydraulic computations to determine whether acceptable
headwater depths and outfall conditions will result. Hydraulic computations will be
carried out by standard methods based on pressure, energy, momentum and loss
considerations. Federal Highway Administration Report HDS No. 5, “Hydraulic Design of
Highway Culverts” is recommended as a method of calculation.

5.6.3 Entrances and Outlets, Headwalls and Endwalls.
5.6.4.1 All new culverts shall be fitted with flared end sections or headwalls

and endwalls at both inlet and outlet ends. Flared end sections shall conform to Design
Details SW.19, SW.21 and SW.27.
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5.6.4.2 Where an existing culvert is to be extended, existing capacity is not to
be degraded. The possibility for improving existing capacity should be investigated.
Marked improvement may be obtainable by proper entrance design.

5.6.4.3 All culverts shall be installed with rock blankets as shown in Design
Details SW.19 and SW.20.

5.6.4 Construction and Design.

5.6.4.1 Reinforced concrete pipe culverts shall be designed and installed in
accordance with Design Detail SW.24 Sheets 1 and 2.

5.6.4.2 Corrugated Metal Pipe (CMP) or Corrugated High Density
Polyethylene (HDPE) Pipe shall be installed in accordance with Design Details PIP.01,
PIP.02 or PIP.03 as appropriate. Pipe collars used with CMP shall conform to Design Detail

SW.26.

5.6.4.3 Detail design and construction of all poured-in-place box culverts
shall be in accordance with MoDOT 703.XX series drawings.

5.7 BRIDGES.

5.7.1 Bridges shall be designed to meet the current criteria of the Missouri
Department of Transportation (MoDOT) and, as required, the U.S. Army Corps of Engineers.

5.7.2 Waterway Capacity and Backwater Effects. Sufficient capacity will be
provided to pass the runoff from the 100-year design storm.

5.7.3 Clearance. The lowest point of the bridge superstructure that is positioned
transverse to stream flow shall have a (freeboard) clearance of two (2) feet above design
water surface elevation for the 25 year frequency and one (1) foot for the 100 year frequency.

5.7.4 Waterway Alignment. The bridged waterway will be aligned to result in the
least obstruction to stream flow, except that for natural streams consideration will be given

to future realignment and improvement of the channel.

5.7.5 Erosion Protection. To preclude failure by scouring, abutment and pier
footings will usually be placed either to a depth of not less than five (5) feet below the
anticipated depth of scour, or on firm rock if such is encountered at a higher elevation. Large
multispan structures crossing alluvial streams may require extensive pile foundations. To
protect the channel, revetment on channel sides and/or bottom, consisting of concrete or
grouted rock blanket should be placed in accordance with MoDOT design standards.
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5.8. OUTLET EROSION PROTECTION. If outlet velocities exceed 5 f.p.s., appropriate
erosion protection must be provided. Erosion protection may be required at outlets where
velocities are less than 5 f.p.s. if soil conditions warrant. For paved channels a cutoff wall
with appropriate protection will be required at the terminus. The cutoff wall shall extend a
minimum depth of two (2) feet into the existing ground line.

5.9.  LIMITATIONS ON AREAS DRAINING ACROSS SIDEWALKS OR
DRIVEWAYS. Area inlets shall be required to intercept overland flows greater than one (1)
c.fs. to prevent the flow from crossing sidewalks or curbs.

5.10 IMPERVIOUS AREAS. Any area which is to be paved, re-paved, expanded or
otherwise improved, that is over 3,000 square feet in area, whether presently paved or not,
shall at such time as it is to be paved, re-paved, expanded or be otherwise improved, be
provided with storm water drainage facilities constructed in accordance with plans and
specifications submitted to and approved by the Department.

5.11 STORM WATER DETENTION

5.11.1. When required. The requirement of stormwater detention shall be evaluated
for all projects submitted to the City for review and approval and may be required, if deemed
necessary. Detention facilities shall be provided and designed in accordance with the
requirements of this section.

5.11.2. Projects which have a differential runoff of 2 cfs or greater for the 25-year
storm frequency shall have detention. If there are known storm water problems or special
conditions downstream from a project, detention will be required.

5.11.3. Design Considerations

5.11.3.1 The rates (pre-developed and post developed) of runoff are to be
determined for the 2, 5, 10, 15, 25 and 100-year frequencies. The Rational Method with 20
minute rainfall intensity or other recognized methods may be used but the technology and
theories on which they are based must be submitted to the Department for review. (See
discussion on methods of analysis in Sect. 5.2 Strormwater Analysis, above.) The
Commissioner will make a final determination on their acceptability.

5.11.3.2 Stormwater shall be detained on site or offsite as approved and
released at the rate of an existing pre-developed site for the 2, 5, 10, 25 and 100 year events
to prevent possible flooding and erosion downstream. The allowable release rate may be
reduced due to downstream conditions. Note that stormwater pipes, downstream from the
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control structure, shall be sized to carry the total tributary upstream watershed. No reduction
in outfall pipe size shall be permitted because of detention.

5.11.3.3 The volume of detention may be provided through permanent
detention facilities such as dry basins or ponds, permanent ponds or lakes, underground
storage facilities or in parking lots.

5.11.3.4 Detention basin volume will be based on routing each pre-developed
runoff hydrograph through the detention facility while satisfying the appropriate allowable
release rate. The routing computations shall be based on an application of the continuity

principle.
5.11.3.5 Design of Underground Basins

5.11.3.5.1 Adequate access for basin maintenance and
inspection shall be provided. A means of visual inspection from the ground surface of the
low flow device, overflow weir, and outlet structure is necessary. Access shall also be
provided to allow for cleaning of the low flow device from the ground surface.

5.11.3.5.2 The basin should have sufficient volume and
spillway capacity to pass/contain the 100-year event with the low flow outlet blocked.

5.11.3.6 The Engineer must submit the following for review of a detention
facility:

a.) Elevation vs Discharge tables or curves for all frequencies.
b.) Elevation vs Storage tables or curves for all frequencies.
c.) Inflow calculations and data for all frequencies.

d.) Hydraulic gradeline computations for pipes entering and leaving the basin
for all frequencies.

e.) If the embankment contains fill material a geotechnical report may be
required.

f.) Site plan showing appropriate design information
g.) Structural calculations for the outlet control structures (if required)

5.11.3.7 All ends of pipes discharging into a dry basin or pond shall be
connected with the low flow pipe or control structure by means of a paved swale. The paved
swale shall be non-reinforced concrete, six (6) inches thick, with a 2% slope to the center
and a minimum 0.5% longitudinal slope. Paved swales shall be a minimum of four (4) feet
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wide or 1.3 times the diameter of the pipe entering the basin, whichever is greater, and be
keyed to structure or channel.

5.11.3.8 Railroad tie walls cannot be used where water will be in contact with
the ties.

5.11.3.9 Permanent detention ponds or lakes are to be designed to minimize
fluctuating lake levels. Maximum fluctuation from the permanent pool elevation to the
maximum ponding elevation shall be three (3) feet.

5.11.3.10 The maximum side slopes for dry basins or ponds, and the
fluctuating area of permanent ponds or lakes shall be 3:1 (three feet horizontal, one foot

vertical):

5.11.3.11 Dry basins or ponds and the fluctuating areas of permanent ponds
or lakes are to be sodded and kept mowed.

5.11.3.12 Control structures and overflow structures are to be reinforced
concrete.

5.11.3.13 The outflow pipe shall be sized for the developed flow rate.

5.11.3.14 In basins with concrete walls or rip-rap covered slopes, the bottoms
should be paved or provisions made for mowing equipment to reach the bottom (ramps, etc.).

5.11.4 Maximum Depths

a.) The maximum depth of water in a dry detention basin or pond shall not
exceed four (4) feet except by special permission of the Commissioner.

b.) Parking lots used for automobiles shall have a maximum depth of eight
(8) inches of water.

c.) Parking lots used for trucks or truck trailers shall have a maximum depth
of water of twelve (12) inches.

5.11.5 Limits of Maximum Ponding

a.) The limits of maximum ponding elevation shall be calculated based on a
routing of the design storm assuming the low flow outlet is blocked with water
ponded to the overflow structures sill.

b.) The limits of maximum ponding elevation in dry basins or ponds
and permanent lakes or ponds shall not be closer than thirty (30) feet
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horizontally to any building and not less than two (2) feet vertically below the
lowest sill elevation of any building.

c.) The limits of maximum ponding elevation in parking lots shall not
be closer than ten (10) feet horizontally to any building and not less than one
(1) foot vertically below the lowest sill elevation of any building.

d.) A minimum of two (2) feet of freeboard shall be provided from
top of basins to the maximum ponding elevation.

5.11.6 Easement Required. In subdivisions, the detention basin, access roads or
paths, control structures, and outfall pipes are to be located in easements dedicated to the

City of Pacific. :

5.11.7 Maintenance Agreement. The owner(s) of the project shall execute a
maintenance agreement with the City for the detention basin or pond to insure the detention
area will be kept in working order, prior to plan approval. The agreement will apply to all
successors or assigns of the project owner(s). The City of Pacific will not be responsible for
maintenance of detention basins or ponds.

5.11.8 Detention Basin Fencing. A four (4) foot (minimum height) approved fence
shall be provided around the perimeter of any basin where the design depth of storage water
will exceed four (4) feet.

5.11.9 Detention Basin Elevation. The low elevation of the detention basin shall be
above the 25 year, 20-minute hydraulic elevation of the receiving channel or pipe system.
The City may approve a higher elevation if discharge structure flow analysis shows that a
higher tailwater is acceptable.

5.12 FLOOD PLAIN REQUIREMENTS
5.12.1 Flood Plain Study. A flood plain study will be required for:

a) Development of any type, i.e., new construction, additions to existing
facilities, rehabilitation of existing facilities, or site grading on all tracts or parcels of
ground located in the 100-year flood plain (either Zone "A" or that portion of Zone
"B" which is the headwater of a stream) shown on the current Federal Emergency
Management Agency's (FEMA) Flood Boundary and Floodway Map.

b) For development on any watercourse, not identified by FEMA, that cannot
be contained by a pipe sewer 66 inches in diameter or smaller for a 100-year storm
event.
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5.12.2 Criteria For Preparation. The following criteria will be adhered to in
preparation of a Flood Plain Study:

a.) The flood plain study shall be prepared, signed and sealed by a
Professional Engineer registered in the State of Missouri.

b.) All assumptions shall be clearly stated in the report. The modeling
process, review of existing data, necessary background, purpose, flooding potential
of the existing land, existing or previous studies, existing conditions computer model
input and output, proposed conditions computer model input and output, 100-year
and 25-year water surface elevations and profiles shall be included in the report.

c.) Sufficient hydraulic computations shall be submitted for review to verify
the 100-year and 25-year water surface elevations with the proposed development in
place. The computations should also verify that the conveyance characteristics of the
water course are not restricted by the proposed development when compared with the
predeveloped conditions.

d.) All elevations shall be tied in to a FEMA or U.S.G.S. benchmark which
shall be referenced and shown in the study. The study shall also show the location
and elevation of a temporary or permanent benchmark(s) established on the site

e.) The study shall determine the 100-year high water elevation through the
site using the elevations obtained from the most recently published Federal
Emergency Management Agency Flood Insurance Study.

f.) The determination of a starting water surface elevation used in the
hydraulic computations must be stated in the flood plain study. The downstream
and upstream study limits shall be measured from the most downstream and
upstream edges of the development. The hydraulic computations shall extend a
minimum of 100 feet beyond the cross section where the post and predevelopment
water surface elevations are coincident. There may be situations where the post and
pre-development water surface elevations are not coincident. In those situations, the
post development water surface elevation must be lower than the predevelopment
water surface elevation. Also, the hydraulic slope and energy grades should not
indicate a possible rise in water surface elevation beyond the post development
water surface elevation within the 100 foot study limits. A sufficient number of cross
sections should be utilized within the study limits to accurately determine the water
surface elevation. The City reserves the right to extend the study limits.

g.) If a new channel or channel realignment is proposed which would require
a FEMA map amendment, the developer must submit to FEMA all information
required by the current FEMA "Conditions and Criteria for Floodway Revisions."
Those projects which require map revisions will not be approved until a conditional
letter of map revision(CLOMR) is provided by FEMA to the developer.

5.36



- L0, V9

h.) If the development is in an area identified as a flood plain but no
discharge data exists, the Engineer shall use the following guidelines for establishing
the discharge for the study:

1.) Determine the 100-year discharge value from the last known
discharge as shown in the Flood Insurance Study (FIS).

2.) Determine the 100-year discharge by using the Rational Method as
outlined in the Storm Drainage section of this manual or other recognized
method of stormwater analysis.

3) The 100-year Rational Method discharge shall be used until
that value equals the FIS discharge determined above. The FIS value shall be
utilized in the flood plain study.

i.) For flood plain areas not covered by FEMA regulations, the City will not
allow any rise in the 100-year water surface elevation due to an encroachment in the

flood plain.
5.12.3 Filling in Flood Plains Areas

5.12.3.1 If a tract of land, located in the flood plain, has been the subject of
unauthorized fill, the flood plain study shall be based on ground conditions prior to
placement of unauthorized fill.

5.12.3.2 Placement of fill shall be in accordance with FEMA, COE and DNR
guidelines. In the City of Pacific, the floodway fringe may be filled without providing
equivalent storage in the flood plains of the Meramec River.

5.12.3.3 No fill, roadway embankments or buildings shall be placed within
areas designated as a floodway on the Flood Insurance Rate Maps without the express
approval of the City of Pacific, FEMA, COE and DNR as required by State and Federal

statutes.

5.12.4 Detention Basins in Flood Plains. Detention basins will be allowed in flood
plain areas if all other flood plain requirements are satisfied.

5.12.5 Bridges in Flood Plains. Bridges, culverts, roadway embankments or any
encroachment planned in the floodway shall not increase the 100-year water surface
elevation. Bridges in flood plain areas shall be designed on a one hundred (100) year storm
frequency and shall provide a minimum of one (1) foot of freeboard between the bottom of

the superstructure and the 100-year water surface elevation.

5.12.6 Site Plan Requirements
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5.12.6.1 The site plan shall show existing and proposed contours, existing
and proposed 100-year floodway limits and existing and proposed 100-year high water
elevations as a minimum. The contour interval shall be two (2) feet or less. The site plan
shall also show locations of the proposed encroachment and structure(s), together with
existing topography.

5.12.6.2. The site plan shall show the entire flood plain (not just the project
site area) a minimum of 200 lineal feet downstream and upstream of the proposed project.

5.12.6.3 Cross section locations and alignment shall be shown on the site
plan. The sections should be located perpendicular to the flow in both the channel and over
banks. The sections shall be taken and plotted left to right looking downstream.
5.12.6.4 Cross sections shall show the following items:
a.) 100-year water surface elevation.
b.) Manning's "n" values used in analysis.
¢.) Top of bank locations.
d.) Horizontal stationing and vertical elevations
e.) Existing and proposed ground lines

f.) Existing and proposed sewers

g.) Cross section identifications as it relates to the site plan and
hydraulic study.

h.) Existing or proposed structures.
1.) Floodway limits

5.12.6.5 Crossroad culverts in the flood plain shall be designed on a 100-year
storm frequency and provide a minimum of two (2) feet of freeboard at the road shoulder

line.

5.12.6.6 Basement elevations, with the exception of walkouts, must be one
(1) foot above the 100-year flood elevation. Basements outside the flood plain limits may be
below the 100-year flood elevation if a sanitary pump is installed in the basement with the
outgoing plumbing located above the 100-year elevation.
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5.12.6.7 Structures with no basements must have the lowest elevation in the
structure one (1) foot above the 100-year flood elevation. The low sill of all structures in or
adjacent to the floodplain shall be a minimum of two (2) feet above the 100-year flood

elevation.

5.12.6.8 Channel and overbank (flood plain) velocities should generally not
increase by more than 50 percent over pre-developed conditions. Velocities in excess of five
(5) feet per second (fps) in channels shall require erosion protection.
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6.1. GENERAL REQUIREMENTS FOR WATER SUPPLY SYSTEMS

6.1.1 This section gives the minimum technical design requirements for water supply
systems in the City of Pacific, Missouri. In general, the formulas presented herein for
hydraulic design represent acceptable procedures not necessarily to the exclusion of other

sound and technically supportive formulae.

6.1.2 The City of Pacific operates a Public Primary Community Water System
complying with the requirements of the Missouri Safe Drinking Water Law, Sections
640.100 through 640.140 of the Revised Statutes of Missouri (RSMO). These laws are
promulgated in the Public Drinking Water Program administered by the Missouri
Department of Natural Resources (MoDNR) of the State of Missouri and contained in the
Code of State Regulations (CSR) at 10 CSR 60-1.010 through 10 CSR 60-16.030. These
design standards have been approved and the City operates a supervised program of
water distribution under these regulations.

6.1.3 Adherence to these standards will expedite review and approval of plans because
some can be processed locally and do not require additional approval by the DNR. All
construction details pertaining to water system improvements shall be prepared in
accordance with the requirements of this section and the Design Details contained in
Section 9, unless otherwise noted. Any departure from these design requirements should
be brought to the attention of the Commissioner, discussed and justified before

submission of plans for approval.

6.1.4. A system of water mains, valves, and fire hydrants connected to the water supply
system of the City of Pacific shall be installed by the developer. The system shall be
designed to supply water service and fire protection to all lots in the development and to
ensure proper circulation to and within the system.

6.1.5. Water mains shall be sized and fire hydrants shall be located as required by the
Fire Department or local fire protection district and the Commissioner of Public Works.

6.2. 'WATER MAIN DESIGN

6.2.1 Submittals. The design of any parts of the water supply system that are
not a part of the water distribution system, i.e. water supply sources, water treatment
facilities, pumping facilities (except distribution system booster pumps) and water
storage, must be submitted to the Department of Public Works of the City of Pacific,
Missouri and the DNR for approval. For required documentation and submittal see
applicable Articles under Section 6.6. of the Specifications.

6.2.2. Hydraulic Analysis. All water mains, including those not designed to
provide fire protection, shall be sized by a hydraulic analysis based on flow demands and
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pressure requirements. The City of Pacific maintains a master computer model of the
existing system which should be consulted and used as the basis of analysis in
determining the effects of adding to or revising the existing water distribution network.
Design factors for computing flow are listed in Table 6-1.

Table 6-1
Water System Design Factors - City of Pacific, Missouri
Hourly Peak Hourly Peak Hourly
Time of | Per Capita | Flow | Consumpt. Day Consumpt. | Hour Consumpt.

Day Consumpt. | Factor | (Avg, Day) | Mult. (Peak Day) | Mult. (Peak Hour)

hour gpcd gpch Factor gpch Factor gpch
0:00 150 0.499 3.12 2.0 6.24 4.0 12.47
1:00 150 0.397 2.48 2.0 4.96 4.0 9.92
2:00 150 0.306 1.91 2.0 3.83 4.0 7.65
300 150 0.227 1.42 2.0 2.83 4.0 5.67
4:00 150 0.198 1.24 2.0 2.48 4.0 4.96
5:00 150 0.227 1.42 2.0 2.83 4.0 5.67
6:00 150 0.374 2.34 2.0 4.68 4.0 9.35
7.00 150 1.508 9.42 2.0 18.85 4.0 37.69
8:00 150 1.848 11.55 2.0 23.10 4.0 46.20
9:00 150 1.803 11.27 2.0 22.53 4.0 45.06
10:00 150 1.496 9.35 2.0 18.71 4.0 37.41
11:00 150 1.043 6.52 2.0 13.04 4.0 26.07
12:00 150 0.839 5.24 2.0 10.49 4.0 20.97
13:00 150 0.811 5.07 2.0 10.13 4.0 20.26
14:00 150 0.862 5.38 2.0 10.77 4.0 21.54
15.00 150 0.952 5.95 2.0 11.90 4.0 23.81
16:00 150 1.088 6.80 2.0 13.60 4.0 27.21
17:00 150 1.270 7.94 2.0 15.87 4.0 31.74
18:00 150 1.530 9.57 2.0 19.13 4.0 38.26
19:00 150 1.689 10.56 2.0 21.11 4.0 42.23
20:00 150 1.701 10.63 2.0 21.26 4.0 42.51
21:00 150 1.508 9.42 2.0 18.85 4.0 37.69
22:00 150 1.134 7.09 2.0 14.17 4.0 28.34
23:00 150 0.692 4.32 2.0 8.64 4.0 17.29
> 24.000 150.00 300.00 600.00

6.2.2.1A hydraulic analysis of any water supply system to be built in the
City of Pacific shall be prepared by an Engineer licensed in the State of Missouri and
submitted to the Commissioner for approval.

6.2.2.2 Many computer techniques are available today for analyzing
hydraulic systems and networks. Use of any method in general use is acceptable but the
engineer should submit the details of the method used and the results of computations in
report form for review by the Department.

6.2.2.3 The analysis shall show the pressure profile and flow velocity
along the water line(s) for conditions of minimum, average and maximum flow. The
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analysis shall demonstrate that all elements of the water main(s) are adequate to
withstand pressures imposed on them and that flow quantities and velocities are

acceptable.

6.2.2.4 Friction losses through water mains shall be based on the Hazen-
Williams formula or other acceptable method. When the Hazen-Williams formula is
used, the following values for “C” shall be used for design:

a.) unlined iron or steel - 100
B.) all other materials - 130

6.2.3. Pressure. The system shall be designed to maintain a minimum residual
pressure of twenty pounds per square inch (20 psi) at ground level at all points in the
distribution system and under all conditions of flow, including a 1,000 gpm fire flow
occurring anywhere in the system. Normal working pressure in the distribution system
should be approximately 60 psi and shall not be less than 40 psi at periods of maximum
demand (except fire flow). Water mains and fittings, including reaction blocking, shall
be designed to withstand normal pressure and pressure surges (water hammer).

6.2.4. Diameter. The minimum size of a water main for providing fire
protection and serving fire hydrants shall be six-inches in diameter. Larger mains will be
required, if necessary, to allow withdrawal of the required fire flow while maintaining
the minimum residual pressure specified in Article 6.2.3.

6.2.5. Fire Protection. Fire protection is to be provided and all water mains shall
be designed to carry fire flows. System design shall be such that fire flows and facilities
are in accordance with the recommendations of the State Insurance Services Office.

6.2.6 Siting Requirements. Water main locations are determined primarily by
the requirements of service and purpose. It is also necessary to consider accessibility for
construction and maintenance, site availability and competing uses, and effects of
easements on private property. Water mains shall be located:

a.) To serve all property conveniently and to best advantage.

b.) In public streets, roads, alleys, rights-of-way, or in easements
dedicated to the City.

¢.) In easements on private property only when unavoidable.

d.) On private property along property lines or immediately adjacent to
public streets, avoiding crossing through the property.
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e.) At a sufficient distance from existing and/or proposed buildings
(including footings) and underground utilities and sewers to avoid encroachment
and reduce construction hazards.

f.) To avoid interference between house connections to sanitary sewers
and stormwater sewers.

g.) In unpaved or unimproved areas whenever possible.

h.) To avoid, whenever possible, any locations known to be or probably to
be beneath curbs, paving or other improvements particularly when laid parallel to
centerlines.

i.) To avoid sinkholes and creeks.

6.2.7. Dead Ends. In order to provide increased reliability of service and reduce
head loss, dead ends shall be minimized by making appropriate tie-ins whenever
practical. Where dead-end mains occur, they shall be provided with a fire hydrant.

6.3. WATER SUPPLY SYSTEMS MATERIALS AND CONSTRUCTION

6.3.1 General

6.3.1.1 Standards and Materials Selection. Pipes, fittings, valves and fire
hydrants shall conform to the standards as defined herein. If not so specified, they shall
conform to the latest standards issued by the AWWA and/or ANSI if such standards
exist, and be acceptable to the Department. In the absence of such standards, materials
meeting applicable commercial or industry product standards and acceptable to the
Department may be selected. Special attention shall be given to selecting pipe materials
which will protect against both internal and external pipe corrosion. Pipes and fittings
containing more than 8% lead must not be used.

6.3.1.2 Permeation of Pipe Walls. Permeation of the water supply system
by organic compounds where distribution lines are installed in areas contaminated with
organic compounds shall be prevented by using:

a.) Pipe and joint materials which are not subject to permeation of
organic compounds, and

b.) Non-permeable materials for all portions of the water system
including water mains, service connections and hydrant leads.

6.3.1.3 Used Materials. Water mains which have been used previously
can only be used with special approval of the Department. In order for their use to be
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considered, the Developer must prove, by verifiable documentation, that the mains have
been used only to convey potable water, that they have been restored to their original
condition and that they satisfy all the requirements of these and applicable AWWA
standards.

6.3.1.4 One week prior to starting work, the Developer/Contractor shall
notify the Department so that operations can be coordinated and an adequate inspection
schedule set up and maintained throughout the progress of the planned construction.

6.3.2 Site and Work Preparation

6.3.2.1 After the Department has been notified and the work schedule
established, the Contractor shall clear the route of all trees, shrubs, and other objects or
materials which may directly interfere with the construction. All utility companies and
other organizations should be notified for location of their respective facilities prior to
starting any work. All trees, shrubs, bushes, etc., which will not interfere with the
construction shall be protected from damage.

6.3.2.2. Grading in the vicinity of the pipe trenches shall be controlled so
that the surface of the ground will be properly sloped to prevent water from running into
the excavated areas. Any water or other liquid wastes which accumulated in the
excavated areas shall be promptly removed.

6.3.3. Trenching and Excavation

6.3.3.1 Trenches, including backfill, shall conform to the requirements of
Design Details PIP.01, PIP.02 and/or PIP.03. Special provisions shall be made for pipes
laid under or over fills or embankments in shallow or partial trenches either by specifying
extra strength pipe for the additional loads due to differential settlement, or by special
construction methods such as concrete cradles or encasement to prevent or minimize
such additional loads.

6.3.3.2 Excavation shall include all route clearing, the removal of trees,
shrubs, brush, vegetation, fencing, paving, and all other undesirable materials that may
interfere with the progress of the work. Excavation shall be done along the lines as
staked and indicated on the plans and shall be continuous without improper bends or
kinks.

6.3.3.3 Trenches for all water main and appurtenances shall be excavated
to a sufficient depth to obtain a minimum of 3 foot-6 inches (42 inches) of cover over the
top of the pipe below the finished surface. All excavation shall be made so as to assure
enough space for bedding materials providing a continuous bearing for the barrel of the
pipe. Holes of sufficient size shall be excavated to permit ample room for making joints.
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6.3.3.4 Where solid rock is encountered, excavation shall be carried to a
depth below the pipe bottom. The overdig shall then be filled with pipe bedding
materials as shown on Design Details PIP.01, PIP.02 and/or PIP.03

6.3.4 Pipe for Water Distribution Systems

6.3.4.1 All pipe used in water distribution systems shall be either ductile
iron (DI) or Polyvinyl Chloride (PVC). All fittings shall be DI. PVC fittings shall not be

used.
6.3.4.2 Ductile Iron Pipe

6.3.4.2.1 All ductile iron pipe shall conform to the requirements
of the latest revision of ANS/TAWWA C151/A21.51 American National Standard for
Ductile-Iron Pipe, Centrifugally Cast, for Water. Pipe shall be cement-mortar lined in
accordance with the latest revision of ANSYAWWA C104/A21.4 American National
Standard for Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water. Lining
shall be seal coated.

6.3.4.2.2 Thickness of pipe shall be determined in accordance
with the methods contained in the latest revision of ANS/TAWWA C150/A21.50
American National Standard for the Thickness Design of Ductile-Iron Pipe but in no case
will a pipe with a lesser wall thickness than Class 51 be used. Calculations will be based
on Type 5 trench laying conditions, the minimum configuration allowed by the City of
Pacific. (See Design Details PIP.01, PIP.02 and PIP.03.)

6.3.4.2.3 DI Pipe used for distribution systems shall have either
push-on joints or mechanical joints (MJ). Push-on joints are preferred. Gaskets shall
conform to the latest revision of ANS/AWWA C111/A21 AWWA Standard for Rubber-
Gasket Joints for Ductile-Iron Pressure Pipe and Fittings. MJ glands shall be DI. If, for
some reason, flanged joint pipe is required, it shall be furnished in accordance with the
latest revision of ANSVAWWA C115/A21.15-94 American National Standard for
Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded Flanges.

6.3.4.2.4 Corrosion Protection. Polyethylene encasement of DI
pipe, installed in accordance with ANS/AWWA C105/A21.5 American National
Standard for Polyethylene Encasement for Ductile-Iron Pipe Systems, shall be used in
conditions where corrosion protection may be required. Soil tests and evaluations as
defined in Appendix A of AWWA C105 shall be performed when directed by the
Department or when DI pipe is to be laid in those areas of the City with the following
soils:! Twomile, Gasconade rock outcrop, Auxvasse, Raccoon or Gladden. If the

1 As reported in Soil Survey of Franklin County, Missouri or Soil Survey of St. Louis County and St. Louis
City, Missouri, U.S. Department of Agriculture, Soil Conservation Service.
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evaluation results in a total score of ten (10) or greater, calculated as defined in Table
A.1 of AWWA C105, then polyethylene encasement shall be applied. Polyethylene may
be installed per Method A or Method B of AWWA C105. Material may be either low-
density polyethylene film or high-density, cross-laminated polyethylene film.

6.3.4.3 Polyvinyl Chloride (PVC) Pipe.

6.3.4.3.1 PVC pipe, 4 inch through 12 inch nominal diameter,
shall conform to the requirements of the latest revision of ANSAWWA C900 AWWA
Standard for Polyvinyl Chloride (PVC) Pressure Pipe, 4 in. through 12 in., for Water
Distribution. PVC pipe, 14 inch through 36 inch nominal diameter, shall conform to the
requirements of the latest revision of ANSYTAWWA C905 AWWA Standard for
Polyvinyl Chloride (PVC) Water Transmission Pipe, Nominal Diameters 14 in. through
36 in. All PVC pipe shall provide a hydrostatic design basis (HDB) of 4,000 psi and shall
be furnished with cast-iron-pipe-equivalent (CI) outside diameter (OD).

6.3.4.3.2 Thickness of pipe shall be determined in accordance
with the methods contained in ANSVAWWA

C900 or ANSVTAWWA C905 as applicable?. ~ Table6-2
Minimum acceptable pipe wall thickness and Minimum PVC Pipe Classes

pressure class are contained in Table 6-2.

Calculations will be based on trench laying Nominal OD | Press. Class | DR
conditions in Design Details PIP.01, PIP.02 4in. - 12 in. 150 | 18
and PIP.03, the minimum configuration 14 in. - 36 in. 200 21

allowed by the City of Pacific.

6.3.4.4. Service Connections. Pipe for all underground use as service
lines, shall be “Type K” copper pipe. All copper pipe produced for this service shall be
in accordance with ASTM B 88-88 Standard Specifications for Seamless Copper Water
Tube. Pipe standard sizes shall be supplied according to ASTM B43. Fittings for use
with the copper pipe material shall be constructed of brass or bronze, of the joint type as
required for the specific connection.

6.3.5 Pipe Installation
6.3.5.1 General

6.3.5.1.1 Laying of the pipe shall commence immediately after the
excavation is started, and the Contractor shall use every possible means to keep the
completed pipe installation closely behind the trenching.

2, These specifications also reference PVC Pipe, AWWA Manual 23, and Handbook of PVC Pipe: Design
and Construction, Uni-Bell Plastic Pipe Assoc., Dallas, Texas for methods of calculating pipe stresses and
sizing pipe DR.
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6.3.5.1.2 Pipe Cutting. The cutting operation shall leave a smooth
cut end at right angles to the longitudinal axis of the pipe. The exterior surface of the cut
end shall be beveled, and the interior surface shall be reamed or filed free of all rough
edges and protrusions. Upon completion of the cutting and trimming operation, the pipe
end or ends shall be marked for “make-up” depth. Prior to insertion, the pipe shall be
thoroughly cleaned of all foreign materials, including filing and cutting debris.

6.3.5.1.3 Pipe Bedding: A continuous and uniform bedding shall
be provided in the trench for all buried pipe. Pipe bedding shall be as shown in Design
Details PIP.01, PIP.02 and/or PIP.03.

6.3.5.1.4 Backfill Pipe backfill shall be as shown in Design
Details PIP.01, PIP.02 and/or PIP.03. The materials for final backfill shall be laid in 6-
inch to 8-inch lifts and compacted in place. Excavated materials may be utilized for final
backfill only for water mains placed outside streets or roads, and only following the
removal of all boulders, large pieces of blasted rock or broken pavement. Trenches
under pavement, sidewalks, parking lots, roads and any other concrete or asphalt paved
area shall be backfilled to the top with Type 2 or Type 3 aggregate.

6.3.5.1.4 Cover. All water mains shall be covered with at least 42
inches of earth or other insulation to prevent freezing. Lesser cover depth may be
accepted in certain areas as approved by the Department. Backfill material shall be
tamped in layers around the pipe, and to a sufficient height above the pipe that the pipe is
adequately supported and protected. The warning tape for all water main shall be placed
in the trench backfill as shown in Design Details PIP.01, Pip.02 and/or PIP.03.

6.3.5.1.5 Pipe Alignment. Pipe lines intended to be straight shall
be laid straight. Deflections from a straight line shall not exceed the manufacturer’s
recommendations for joint deflections. Should the planned or specified alignment
require deflections in excess of the maximum recommended for the type of pipe being
installed, when using a standard pipe length within the limits of available space, then
either shorter pipe sections, or additional bends shall be installed.

6.3.5.1.6 Existing Utilities. Existing utilities shall be protected
during the construction period. Under all circumstances, the utility involved and the
parties being affected by the disrupted service shall be notified in advance of the
proposed operation. All work shall be subject to the approval and acceptance of the
utility involved.

6.3.5.2 Ductile Iron (DI) Pipe Installation

6.3.5.2.1 DI pipe and fittings shall be installed in accordance with
the requirements of ANSVAWWA C600 AWWA Standard for Installation of Ductile-
Iron Water Mains and their Appurtenances except that trench width may be in
accordance with Design Detail PIP.01, PIP.02 and/or PIP.03.
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6.3.5.2.2 Pipe bedding and backfill shall be AWWA C600 Type 5
amended as shown in Design Detail PIP.01, PIP.02 and/or PIP.03. Final backfill shall be
laid in 6-inch to 8-inch lifts and compacted in place.

6.3.5.3 PVC Pipe Installation:

6.3.5.3.1 PVC pipe shall be installed in accordance with the
requirements of ANS/AWWA C605 AWWA Standard for Underground Installation of
Polyvinyl Chloride (PVC) Pressure Pipe and Fittings for Water and Design Details
PIP.01, PIP.02 and/or PIP.03.

6.3.5.3.2 Pipe bedding and backfill shall be AWWA C605 Type 5
amended as shown in Design Details PIP.01, PIP.02 and PIP.03. Final backfill shall be
laid in 6-inch to 8-inch lifts and compacted in place. Excavated materials may be
utilized for final backfill only for water mains placed outside streets or roads, and only
following the removal of all boulders, large pieces of blasted rock or broken pavement.
Trenches under pavement, sidewalks, parking lots, roads and any other concrete or
asphalt paved area shall be backfilled to the top with Type 2 or Type 3 aggregate.

6.3.6 Joints and Fittings
6.3.6.1 Joints.

6.3.6.1.1 Pipe joints in water distribution systems shall be push-on
type. For DI pipe, joints and gaskets shall conform to the latest revision of ANSVTAWWA
C111/A21 AWWA Standard for Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and
Fittings. For PVC pipe, gaskets and joints shall conform to ASTM F477 Specification for
Elastomeric Seals (Gaskets) for Joining Plastic Pipe.

6.3.6.1.2 The spigot ends of all pipe, regardless of type or kind,
shall be visibly and clearly marked to show the insertion length or depth required to fully
“make-up” each joint. With exception of field cut pipe, all “make-up” marks shall be
placed on the pipe at the factory. Field cut pipe shall be marked for pipe joint depth prior
to insertion.

6.3.6.2 Fittings.

6.3.6.2.1 All fittings used in water distribution systems shall be
ductile iron (DI) conforming to the latest revision of ANSVAWWA C110/A21.10
American National Standard for Ductile-Iron and Gray-Iron Fittings, 3 in. through 48 in.,
for Water and Other Liquids or ANS/AWWA C153/A21.53 American National
Standard for Ductile-Iron Compact Fittings, 3 in. through 24 in., and 54 in. through 64
in., for Water Service. Pressure class of fittings shall not be less than that of the pipe.
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6.3.6.2.1 Fittings used in distribution systems shall have either
push-on joints or mechanical joints (MJ). Push-on joints are preferred. Gaskets shall
conform to the latest revision of ANS/AWWA C111/A21 AWWA Standard for Rubber-
Gasket Joints for Ductile-Iron Pressure Pipe and Fittings. MJ glands shall be DI. If, for
some reason, flanged joint fittings are required, they shall be furnished in accordance
with the latest revision of ANS/TAWWA C115/A21.15-94 American National Standard
for Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded Flanges.

6.3.6.2.3 Fittings shall be cement-mortar lined in accordance with
the latest revision of ANSVAWWA C104/A21.4 American National Standard for
Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water. Lining shall be seal
coated.

6.3.7. Valves and Valve Boxes

6.3.7.1 Service Valves

6.3.7.1.1 Sufficient valves shall be provided on water mains so
that inconvenience and sanitary hazards will be minimized during repairs. Valves should
be located at not more than 500 foot intervals in commercial districts and at not more
than one block or 800 foot intervals in other districts.

6.3.7.1.2 Valves in water distribution systems shall be resilient-
seated gate valves conforming to the latest revision of AWWA C509 AWWA Standard
for Resilient-Seated Gate Valves for Water Supply Service. Valves shall have, at a
minimum, the same pressure rating as the pipe and be of the non-rising stem (NRS) type.
Stem seal will be by O-rings. Valve ends may be flanged, tapping valve flanged,
mechanical or push-on as required.

Table 6-3

6.3.7.1.3 Valves will be Acceptable Gate Valve Models
of the resilient wedge type and manufactured by
the American Flow Control Co., Birmingham, Manufacturer Valve Series
Alabama 35202; the Kennedy Valve Co., American Flow
Elmira, New York 14902; or the Mueller Co., Control Co. 2500
Decatur, Illinois 62525. Acceptable valve Kennedy Valve Co. Kenseal 11
models are listed in Table 6-3. Mueller Co. 2360

6.3.7.2 Air Relief Valves

6.3.7.2.1 At high points in water mains where there is a likelihood
that air can accumulate, provisions shall be made to remove the air by means of hydrants
or air relief valves. Valves shall be located at all high points in the system. A high point
shall be considered as a peak in any pipe section which slopes up to the hydraulic grade
line.
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6.3.7.2.2 Automatic air relief valves shall not be used in situations
where flooding of the chamber in which they are set may occur.

6.3.7.2.3 All valves shall satisfy the requirements of ANSV/
AWWA C512 AWWA Standard for Air-Release, Air/Vacuum, and Combination Air
Valves for Waterworks Service. Valve bodies and covers shall be DI and valve
connections shall be flanged.

6.3.7.2.4 Air relief valves shall be one of the following types
depending on system requirements:

a.) Air Release Valves to automatically release accumulated small
pockets of air.

b.) Air/Vacuum Valves, if required to automatically exhaust or
admit large volume of air, shall be located at strategic points required in the system.
These valves come into use when water lines are being filled (air release) or when they
are being drained (vacuum release).

¢.) Combination Air Valves if the operating features of both air
release valves and air/vacuum valves are required.

6.3.7.2.5 Air Relief Valve Piping. The open end of an air relief
pipe from automatic valves shall be extended to at least one foot above grade and
provided with a screened, downward-facing elbow. The pipe from a manually operated
valve should be extended to the top of the chamber in which they are placed.

6.3.7.3 Valve Boxes and Valve Vaults.

6.3.7.3.1 All valves, meters and blow-offs shall be placed in
chambers of cast iron, concrete or fiberglass. Chambers shall be capable of carrying load
imposed on them, including traffic loads. Traffic loads shall be appropriate for the class
of street in which the chamber is placed, but in no case shall they be less than H-10
loading. All valve boxes, vaults or manholes shall have a cast iron rim and lid. The lids
of all boxes, vaults or manholes shall be permanently marked with raised, cast-in letters.
Nomenclature shall be appropriate to the use, e.g. “WATER”, “WATER VALVE”,
“WATER METER?”, etc.

6.3.7.3.2 Valve vaults and/or manholes shall be set on a minimum
4 inch thick bed of Type 3 or Type 4 aggregate so that water will drain from the chamber.
Water lines shall maintain the minimum 42 inch depth below ground line when passing
through the chamber.

6.3.7.3.3 Chambers, valve vaults, pits, or manholes containing
valves, blow-offs, meters or other such appurtenances to a distribution system, shall not

6.11



PACIFIC DESIGN

A R R

S ABOLEIRI LY OAR VLY.L -

N S e A R T R

be connected directly to any storm drain or sanitary sewer, nor shall blow-offs or air
relief valves be connected directly to any sewer. Such chambers or pits shall be drained
to the surface of the ground where they are not subject to flooding by surface water, or to
absorption pits underground.

6.3.8. Fire and Flushing Hydrants

6.3.8.1 Location and Spacing. Hydrants shall be provided at each street
intersection and at intermediate points between intersections as recommended by the
State Insurance Services Office. Generally, hydrant spacing may range from 350 feet up
to a maximum of 600 feet depending on the area being served. Hydrants should be
located 2°-6” from the back of curb as shown on Design Detail WS.02, Fire Hydrant

Setting.

6.3.8.2 Type. Fire hydrants shall be of the dry-barrel type conforming to
the latest revision of ANSVAWWA C502 AWWA Standard for Dry-Barrel Fire Hydrants.
Hydrants shall be Class A or better, having a flow capacity of 1,000 gpm or greater. The
hydrant shall be fitted with a 5 % inch compression-type main (bottom) valve. The barrel
shall be equipped with one 4 ¥z inch pumper nozzle and two 2 2 hose nozzles. A drain
outlet is required. The bottom shoe shall be flanged for a mechanical joint and a swivel
anchor coupling is required. (See Fire Hydrant Setting, Design Detail WS.02). Fire
hydrants shall be one of the following:

a.) American Flow Control American-Darling, Model B-62-B;
b.) Kennedy Guardian, Model K81D, or;
¢.) Mueller Super Centurion 250, Model A-423.

6.3.8.3 A resilient wedge gate valve conforming to AWWA C509 shall be
installed as a shutoff valve. This valve shall be installed in a cast iron valve box located
5 feet from the fire hydrant as shown on Design Detail WS.02, Fire Hydrant Setting.

6.3.8.4 Hydrant leads shall be Ductile Iron Pipe having a minimum
diameter of 6 inches. All fittings shall be as defined in Article 6.3.5 above. The
installation shall be as shown in Fire Hydrant Setting, Design Detail WS.02. If the
hydrant lead is connected to an existing water main, a tapping sleeve and valve as
manufactured by the Mueller Co. shall be used, or approved equal. If connected to a
water main not yet constructed, the lead should be tied to a DI tee in the water main.

6.3.8.5 Hydrants shall drain into a gravel-filled sump. See Design Detail
WS.02, Fire Hydrant Setting.

6.3.8.6 Flushing Hydrants or Blow-offs

6.3.8.6.1 Flushing hydrants or blow-off valves shall be placed at
all piping low points in order that the system can be drained and cleaned. Valves shall be
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of the hidden (buried) type and placed in lockable cast iron meter boxes. Hydrants shall
be self-draining, non-freezing, compression type. Piping from the main shall be 2 inch
diameter (minimum) DI pipe. Outlet shall be fitted with a 2-1/2” National Standard hose
nozzle. Installation shall conform to Standard Detail WS.08. NOTE: These hydrants

are not fire hydrants.

6.3.8.6.2 Flushing hydrants or blow-off valves shall be selected
from one of the following:

a.) Mueller Fabricated Hidden Type Flushing Hydrant;

b.) Eclipse No. 78 Blow-Off Hydrant or Flushing Hydrant, Kupferle
Foundry Co., St. Louis, MO;

c.) Eclipse No. 85 Blow-Off Hydrant or Flushing Hydrant, Kupferle
Foundry Co., St. Louis, MO.

6.3.8.6.3 A fire hydrant located at the low point in the line may be
substituted for a flushing hydrant or blow-off valve. See Design Detail WS.02 for
installation details.

6.3.9. Water Main Warning Tape

6.3.9.1 Water main waming tape shall be installed with all water main.
Material used shall be three (3) inch wide tape made of bonded layer plastic with a
metallic foil core as manufactured by the Safety Products Company, or approved equal.
The metallic tape shall be coded color blue to contrast with the soil and shall bear an
imprint identifying the line below, such as; “Caution, Water Main Buried Below”.

6.3.9.2 Tape shall be installed in accordance with the manufacturer’s
recommendations directly above the water main locations as the trench backfill
progresses, to permit an earth cover of 12 to 18 inches over the tape. Tape splices shall
be folded and taped with a moisture-proof adhesive material to insure foil contact. The
material shall then be knotted to prevent tensile pressure on the splice.. The tape is to be
placed in a manner such that trench backfill settlement will not place an excessive tensile
stress on the material. Tape splices, due to cut segments or roll termination, shall be
folded and taped to maintain metallic contact and current conductivity.

6.3.10. Water Main Locator Wire
6.3.10.1 Water main locator wire shall be installed with all water main,
fittings, and valve installations. The material to be installed for this purpose shall consist

of a single THWN #12 U.L. approved copper wire of the solid or strand type with
insulation for 600 volts. This is standard electric service wire. Insulated wire for this
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service shall be provided in standard rolls of not less than five hundred (500) foot
lengths.

6.3.10.2 Splices. The connector opening shall be sealed using a liquid
plastic sealant to prevent moisture entrance. After splicing and sealing the connection,
the splice location shall be loosely knotted to prevent stress on the connector joint.

6.3.10.3 Water main locator wire shall be placed in the trench with the
water main. Where required, the wire shall be spliced using standard plastic or rubber
wire connectors. The wire shall be loosely knotted at each splice location to prevent
direct stress on the connection. The wire shall be laid slack in the trench so it will not be
subject to tensile stress as the trench is being backfilled.

6.3.11 Thrust Blocking

6.3.11.1 Thrust Blocking. All water main and connection installations
shall be thrust blocked for bends of 22-Y2 ° or more. All bends, tees, crosses, valves,
plugs, tapping sleeves, and fire hydrants shall be provided with reaction blocking, tie
rods, or joints designed to prevent movement in accordance with the schedule and
details as shown in Design Detail WS.07. Bearing areas as shown, are determined on
the basis of bearing against solid undisturbed earth. Thrust blocking shall be sized using
the anchorage design criteria contained in Design Detail WS.05. Pre-cast concrete
blocks shall not be used for thrust blocking

6.3.11.2 Concrete to be used for thrust blocking the various bends, tees,
valves, fire hydrants, etc., shall have a 3,000 psi. (minimum) compressive strength at 28
days curing time. The mix shall be as “dry” as possible using only sufficient water to
permit mixing and placement. Excessive water will not be permitted.

6.3.11.3 Cement for use shall be the “high early” type to provide initial
set as soon as possible. Concrete may be placed and covered with earth fill to prevent
freezing during periods of cold weather. However, frozen ingredients will not be
permitted for use. All accessible form materials shall be removed from the trench prior

to backfill.
6.3.11.4 Before concrete placement, all connections, bolts, glands,
flanges etc. shall be protected from concrete utilizing 10 mil polyethylene film. The

trench wall to be used as bearing area shall be prepared as to assure that the concrete
block will rest on undisturbed earth.

6.3.11.5 All concrete used and placed for this purpose shall be given at
least three (3) days curing time before being placed under stress.

6.3.12 Pipe Encasement
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6.3.12.1 Concrete for pipe encasement shall be of similar mix and design
to that used for thrust blocking, 6.3.10 above. Placement of the concrete shall be
performed in such a manner so as to insure provision of a bed or cradle under the entire

pipe length.

6.3.12.2 Where joints are to be encased, the piping shall be tested prior to
concrete placement to maintain a pressure 50 percent greater than normal working
pressure for a period of 4 hours All necessary precautions shall be taken to prevent
flotation of the piping during or following placement of the encasement materials.

6.3.12.3 All joint and fitting bolts shall remain accessible, and shall be
protected using 10 mil polyethylene film.

6.3.13 Connections to Present System

6.3.13.1 Under all circumstances, extreme care must be exercised when
connecting to the present system. Foreign materials, of whatever nature, must not be
permitted to enter the system. All direct connection fittings and valves shall be
thoroughly rinsed or washed with a chlorine solution just prior to installation and
connection. Installation, testing and sterilization of all items shall be in strict accordance
with these specifications

6.3.13.2 Where system segment shut-down is required, the actual shut-
down is not to be done until all connection materials, equipment, and personnel are at the
site, and the existing system point of connection has been exposed, thoroughly cleaned,
and prepared for immediate installation of the connection materials. All connections are
then to be made in an efficient manner requiring the least amount of time and maximum
amount of care.

6.3.14. Crossing Railroads, City Streets or State/County Highways

6.3.14.1 General: All work to be performed within the right-of-way limits
of Railroads, City Streets or State/County Highways shall be performed in strict
accordance with the Railroad, City and/or Highway Department requirements. The
Developer/Contractor shall obtain the necessary permits for all work prior to starting any
construction. All permits must be displayed as detailed.

6.3.14.2 All crossings under Railroads, State/Federal Highways or City
Streets shall be made through pipe encasement tubing. The Developer/Contractor will be
held responsible for any and all expense incurred by the Railroad, City of Pacific or the
Highway Department in protecting the roadway while construction is in progress, or as a
result of said construction. The Developer/Contractor will also be held responsible for
all damages to the railway, street or highway due to his operations during construction of
the crossings including replacement of damaged pavement.
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6.3.14.3 The crossing shall be machine bored with simultaneous
installation of the encasement. All water main for use at the crossing shall be placed in
or through an encasement tube consisting of over-sized steel pipe. The encasement tube
inside diameter shall be sized to allow the water main pipe with casing spacers to be
placed through the tube. Materials to be used for this purpose shall consist of new steel
pipe in not less than ten (10) foot lengths. The materials used for the encasement tube
construction shall have a minimum yield strength of 35,000 psi. All joint ends shall be
cut at 90 degrees to the longitudinal axis of the pipe. Each end shall be beveled and
joints shall be butt welded around the entire perimeter of the pipe. The encasement tube
shall have a minimum wall thickness of 0.250 inches.

6.3.14.4 Following completion of the encasement installation, the water
main shall be installed the through the encasement tube. The locator wire shall be
installed through the encasement with the water main. The water pipe shall then be
connected on each side of the crossing to the water distribution system, as shown on the

plans.

6.3.14.5 Non-metallic casing spacers shall be utilized with all water
mains installed inside encasement tubes. Casing spacers shall be plastic except that in
areas contaminated with organic compounds specially treated wood spacers may be used.
The spacers shall be sized to permit clearance between bell joints, flanges, couplings and
other joints and the encasement wall. The casing spacers shall be equally set at intervals
along the pipe, with double spacers attached at each joint. The number of spacers to be
used with each water main diameter shall be according to manufacturer’s specifications.

6.3.14.6 Each end of the encasement tube shall be secured with a water
tight seal between the casing and the water main.

6.3.15 Separation of Water Mains, Sanitary Sewers and Storm Sewers.

6.3.15.1 General. The following factors should be considered in providing
adequate separation:

a.) materials and type of joints for water and sewer pipes,

b.) soil conditions,

c.) service and branch connections into the water main and sewer line,
d.) compensating variations in the horizontal and vertical separations,
e.) space for repair and alterations of water and sewer pipes,

f.) off-setting of pipes around manholes.

6.3.15.2 Parallel installation. Water mains shall be laid at least 10 feet
horizontally from any existing or proposed sewer. The distance shall be measured edge
to edge of pipes. In cases where it is not practical to maintain a ten foot separation, the
Commissioner may allow deviation on a case-by-case basis, if supported by data from the
design engineer. Such deviation may allow installation of the water main closer to a
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sewer, provided that the water main is laid in a separate trench or on an undisturbed earth
shelf located on one side of the sewer and in either case, at such an elevation that the
bottom of the water main is at least 18 inches above the top of the sewer.

6.3.15.3 Crossings. Water mains crossing sewers shall be laid to provide
a minimum vertical clear distance of 18 inches between the outside of the water main
and the outside of the sewer. This shall be the case where the water main is either above
or below the sewer. At crossings, the full length of water pipe shall be located so both
joints will be as far from the sewer as possible. Special structural support for the water

and sewer pipes may be required.

6.3.15.4 Force Mains. There shall be at least a 10-foot horizontal
separation between water mains and sanitary sewer force mains. There shall be an 18-
inch vertical separation at crossings as required in Article 6.4.6. Paragraph K iii.)

6.3.15.5 Sewer Manholes. No waterline shall be located closer than 10
feet to any part of a sewer manhole.

6.3.15.6 Exception. The Commissioner must specifically approve any
variance from the requirements of this Article 6.e.15 when it is impossible to obtain the
specified separation distances.

6.3.16 Surface Water Crossings

6.3.16.1 Surface water crossings, whether over or under water, present
special problems. The Commissioner should be consulted before plans are prepared.
Positive joints shall be required in pipes placed in waterways and wet weather streams.

6.3.16.2 Above-water crossings. The pipe shall be adequately supported
and anchored, protected from damage and freezing, and accessible for repair or
replacement.

6.3.16.3 Underwater crossings. A minimum cover of four (4) feet shall
be provided over the pipe. When crossing water courses which are greater than 15 feet in
width, the following shall be considered:

a.) The pipe shall be of special construction, having flexible watertight
joints.

b.) Valves shall be provided at both ends of water crossings so that the
section can be isolated for testing or repair. The valves shall be easily accessible,
and not subject to flooding, and the valve closest to the supply source shall be in a
manhole.
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c.) Permanent taps shall be provided on each side of the valve within the
manhole to allow insertion of a small meter to determine leakage and for

sampling purposes.
6.3.17. Booster Pumps.

6.3.17.1 Inline booster pumps may be used if necessary to sustain
required operating pressures in the water distribution system. Pumps shall be installed in
a pump station so that they are accessible for servicing and repairs.

6.3.17.2 Booster pumps shall be located or controlled so that:

a.) there will be a minimum pressure of 20 psi in all distribution system

lines at the suction side,
b.) automatic or remote control devices shall have a range between the

start and cutoff pressure which will prevent excessive cycling,
c.) abypass is available, and
d.) suction line should not be buried.

6.3.17.3 Each booster pumping station shall contain not less than two
pumps with capacities such that peak demand can be satisfied with the largest pump out
of service.

6.3.17.4 All booster pumping stations shall contain a totalizer meter.

6.3.17.5 Individual Service Booster Pumps. The use of individual service
booster pumps for any service (domestic, commercial, industrial) from the public water
supply main shall not be allowed unless specifically approved by the Commissioner.

6.3.18 Testing Water Lines

6.3.18.1 All newly laid water lines shall be tested prior to flushing and
sterilization. Trenches may be backfilled as the pipe and accessories are installed, where
practicable, at the option of the Developer/Contractor. Trenches over the joint locations
may be left open for visual inspection during tests. Prior to making tests, all air shall be
expelled from the lines. If hydrants or blow-offs are not available, suitable taps shall be
provided by the Developer/Contractor for this purpose at or near the end points of the
installation.

6.3.18.2 Pressure and leakage testing. All pipe and fittings shall be
pressure tested and leakage tested in accordance with the latest edition of ANS/AWWA
C600 AWWA Standard for Installation of Ductile-Iron Water Mains and Their
Appurtenances (DI pipe) or ANSTAWWA C605 AWWA Standard for Underground
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Installation of Polyvinyl Chloride (PVC) Pressure Pipe and Fittings for Water (PVC pipe)
as applicable.

6.3.18.3 Any leaks evident at the surface shall be uncovered, repaired,
and/or replaced. All leaking joints shall be tightened, or remade, or replaced, and re-
tested. All pipe, fittings, valves, or other accessories found defective under this test shall
be removed and replaced at the Contractor’s expense.

6.3.19 Flushing and Sterilizing Water Lines

6.3.19.1 All new, cleaned, or repaired water mains shall be disinfected in
accordance with the latest ANS/TAWWA C651 AWWA Standard for Disinfecting Water

Mains. '

6.3.19.2 The Developer/Contractor shall submit the method proposed to
the Commissioner for approval. Included with the submittal shall be specifications of the
method proposed. The specifications shall include detailed procedures for the adequate
flushing, disinfection and microbiological testing of all water mains.

6.3.20. Handling of Materials

6.3.20.1 Under no circumstances shall pipe, fittings, valves, or other
accessories, be dropped to the ground, or otherwise subjected to possible damage from

impact or shock

6.3.20.2 Protection of Materials, Coatings, and/or Linings: All materials
shall be handled in such manner that neither the coatings or the linings will be damaged .
Under most circumstances, damage to outside coatings are repairable, and the necessary
repairs shall be properly made prior to installation. Damage to interior linings are not
considered repairable, and therefore, the damaged item shall be replaced.

6.3.19.3 Handling Materials Into Trench. Fittings, valves, and other
accessories shall be carefully lowered into the trench or excavation, to protect coatings
and linings. Under no circumstances shall any materials be dropped or dumped into the

trench.

6.3.21 Clean-up. Following completion of water main installation, all required
excavation shall be suitably backfilled to grade. All remaining debris, of whatever
nature, shall be picked up and removed from the site. After clean-up, the disturbed area
shall be smoothed to grade, seeded, and covered with straw. The entire work area at all
crossing locations shall be left in an orderly, clean, and acceptable condition.
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6.4. WATER SERVICES
6.4.1 Backflow Prevention

6.4.1.1 The water system must be protected from introduction of
contaminants by backflow. Any connection to a backflow hazard shall be provided with

a backflow prevention assembly.
6.4.1.2 Class I Backflow Hazard.

6.4.1.2.1 A Class I backflow hazard is one which presents an
immediate or potential health hazard to customers of the water system. It shall be
provided with either air-gap separation or a reduced-pressure principle backflow-
prevention assembly.

6.4.1.2.2 Air-Gap Separation. Air-gap separation is created by a
physical separation between the free-flowing discharge end of a water system pipeline
and an open non-pressurized receiving vessel. The discharge pipe of an air-gap shall
terminate a minimum of two (2) pipe diameters of the discharge pipe above the flood
level rim of the receiving vessel. In no case shall the air-gap separation be less than one
(1) inch.

6.4.1.2.3 Backflow prevention assemblies shall conform to the
requirements of ANS/TAWWA C511, AWWA Standard for Reduced-Pressure Principle
Backflow-Prevention Assembly. The assembly shall be installed as follows:

a.) no plug or additional piping may be affixed to the pressure
relief valve port other than an air-gap funnel arrangement designed
specifically for the particular device.

b.) the pressure relief valve port shall be at least twelve (12)
inches above the floor level.

c.) located so that any leak from the pressure relief valve port will
be easily detected.

d.) have easy access for maintenance and testing.

e.) be protected from freezing and against excessive heat.

6.4.1.3 Class IT Backflow Hazard. A Class II backflow hazard is one that
would threaten to degrade the water quality of the water system should a backflow occur.
Backflow prevention assemblies shall conform to the requirements of ANSUAWWA
C510, AWWA Standard for Double Check Valve Backflow-Prevention Assembly.
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Assemblies shall be installed to insure easy access for maintenance and testing and be
protected from freezing and against excessive heat.

6.4.2. Domestic Water Service Connections. Domestic water services shall be
installed in accordance with one of the following standard details, as applicable:

a.) Design Detail WS.03, Sheet 1 of 2 Domestic Service Connection,
Meter in Vault, 3%4” through 2” Diameter, or

b.) Design Detail WS.03, Sheet 2 of 2 Domestic Service Connection,
Meter in Basement, %” through 2 Diameter.

6.4.3 Industrial Water Service Connections. Industrial water services shall be
installed in accordance with Design Detail WS.06 Industrial Service Connection, Meter
in Vault, 3” through 6” Diameter. If a service line smaller than 3” diameter is required,
installation may be made in accordance with one of the domestic Design Details, WS.03,
Sheet 1 or 2.

6.4.4 Commercial Water Service Connections. Depending on water demand,
commercial water services shall be installed in accordance with either domestic or
industrial service design standards described in paragraphs 6.4.2 or 6.4.3. above.

6.4.5 Regardless of type of service (domestic, industrial, commercial) each
service connection should be individually metered. Each apartment, condominium,
store, business, manufacturer, etc. occupying space in a building shall have its own
meter.

6.5. DOCUMENTATION REQUIRED
6.5.1 Plans and Specifications Required.

6.5.1.1 Every Developer must submit to the MoDNR and the Department
reports, plans and specifications prepared by an Engineer for review and issuance of
written approval to construct prior to initiating construction of a new (or expansion to
existing) water supply source, water treatment facility, water pumping facility (except
for booster pumps in water distribution systems) and water storage facility.

6.5.1.2 Every Developer must submit to the Department reports, plans
and specifications prepared by an Engineer for review and issuance of written approval to
construct prior to initiating construction new water distribution facilities and expansion
or modifications to existing City water distribution facilities.
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6.5.1.3 Engineering reports, plans and specifications shall follow in form
and content the requirements of the latest edition of Design Guide for Community Public
Water Supplies, published by the MoDNR, Public Drinking Water Program.

6.5.2. Documentation to be Furnished to the City of Pacific.

6.5.2.1 In addition to design plans and specifications, it is the
responsibility of the developer and/or installer? to furnish a complete set of as-built
drawings and product specifications/data to the City for public record. This information
will be used to verify that the system was built in accordance with plans and
specifications and to service and maintain the public water supply system in the future.

6.5.2.2 The following list of data and information shall be furnished by the
developer and signed and sealed by a Professional Engineer licensed to practice in the
State of Missouri:

a.) As-built drawings showing location of lines, fittings and all
appurtenances e.g. valves, hydrants, meters, etc. Location shall include horizontal
and vertical location. Horizontal location shall be measured from some fixed
surface feature, e.g. curbing, property corner monument, etc. Vertical location
shall be reported in depth below ground surface. Accuracy of measurement shall
be at least + 1 ft horizontally, + 0.1 ft. vertically.

b.) An updated flow analysis, based on as-built conditions.

¢.) Results of all flow and pressure tests.

d.) Certification of system disinfection.

6.5.2.3 In addition to the data as specified in paragraph 6.6.2.B. above, the
developer/ installer shall furnish the documentation listed in Table 6-4. This

documentation shall be signed and certified by the developer, installer, manufacturer,
tester, and/or engineer.

3 The terms "developer" and "installer" are used interchangeably. If installation is done by a separate person
or firm under contract to a developer, both parties must provide affidavits of certification. If the installer
and the developer are the same person or firm, then the developer should sign the affidavit(s) as both the
developer and the installer. Signatures shall be those of an officer or principal of the organization, e.g.
owner, president, vice-president.
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Table 6-4
Documentation to be Certified and Furnished by Developer

Mfg. Mfg
AWWA Title Certify | Develpr | Dwgs& Test Mfg.
Spec. * Certify | Manuals | Records | Warrant
C-104 | Cement-Mortar Lining for DI Pipe &
Fittings v vv
C-105 | PE Encasement for DI Pipe Systems vv
C-110 | DI & Gray Iron Fittings, 3” through
48” v v
C-111 | Rubber-Gasket Joints for DI Pipe &
Fittings vV v v
C-115 | Flanged DI Pipe with DI or Gray Iron
Threaded Flanges v vv
C-150 | Thickness Design of DI Pipe it
C-151 | DI Pipe, Centrifugally Cast v vv
C-153 | DI Compact Fittings, 3” thru 24” &
54” thru 64” vy vv v
C-502 | Dry-Barrel Fire Hydrants vy vv vv vv B
C-509 | Resilient-Seated Gate Valves 2% v v vy
C-510 | Double Check Valve Backflow-
Prevention Assy Vv v v
C-511 | Reduced Pressure Principle Backflow-
Prevention Assy vy vy v
C-512 | Air-Release, Air/Vacuum, and
Combination Air Valves v v v
C-600 | Installation of DI Water Mains and vv
Their Appurtenances #H
C-605 | Underground Installation of PVC vvy
Pressure Pipe & Fittings H##
C-651 | Disinfecting Water Mains vv
iiid
C-700 | Cold-Water Meters - Displacement
Type, Bronze Main Case vy v Vv v v
C-702 | Cold-Water Meters - Compound Type v vv vv vv | vV
C-800 | Underground Service Line Valves and
Fittings L4 v Vv vv
C-900 | PVC Pressure Pipe, 4” thru 12” for
Water Distribution vV vv
C-905 | PVC Water Transmission Pipe,
Nominal Dias. 14” thru 36” v vv
Notes:

v'v Documentation required.

* Manufacturer’s certification to include transcripts of foundry records for DI pipe and fittings.

** Developer/installer to furnish pipe thickness calculations signed and sealed by a Professional
Engineer licensed in the State of Missouri.

## Developer/installer to certify that work was done in accordance with AWWA specification, describe
QA/QC procedures employed and to furnish as-built drawings signed and sealed by a Professional
Engineer licensed in the State of Missouri
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8 MATERIAL SPECIFICATIONS & PLACEMENT INSTRUCTION
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8.1  AGGREGATES
8.1.1 General Requirements

8.1.1 Aggregates for roadway base construction or trench backfill shall be
crushed limestone or dolomite. It shall not contain more than fifteen (15) percent deleterious
rock and shale.

8.1.2 Aggregates shall not be placed on a frozen subgrade nor on subgrade
that has not been prepared, tested, or inspected.

8.1.3 The maximum compacted thickness of any one layer shall not exceed
six (6) inches. If the specified compacted depth exceeds 6 inches, the total thickness shall be
divided into two or more layers of approximately equal thicknesses.

8.1.4 If the contractor elects to construct concrete pavement by slip-form
methods, the width of the aggregate base course shall be increased to provide a 3-foot width
outside the edge of the pavement being placed.

8.1.5 For pavement bases, immediately before spreading the mixture, the
subgrade shall be sprinkled. The aggregate shall be uniformly spread in successive layers of
such depth that when compacted the base will have the thickness specified.

8.1.6 All aggregates, regardless if pavement base or trench backfill, shall be
compacted to a density of ninety-five (95%) standard proctor. Compaction tests are required
at a minimum frequency of 200 feet. Each lift shall be tested. No fill may be placed on any
area until said area passes the compaction test. A failing area may be reworked in order to
achieve the necessary compaction or the area failing may be excavated to a passing lift
(under the direction of the City Engineer or the soil testing company) and new material may
be placed to achieve the compaction limits.

8.1.2 Definition of Types of Aggregates

8.1.2.1 Type 1 Aggregate. Type 1 aggregate shall be essentially limestone or
dolomite. It shall not contain more than fifteen (15) percent deleterious rock and shale.
Sand may be added only for the purpose of reducing the plasticity index of the fraction
passing the No. 40 sieve in the finished product. Any sand silt and clay, and any deleterious
rock and shale shall be uniformly distributed throughout the mass. The aggregates shall
conform to the following gradation requirements:

Percent
Passing 3-inch sieve 100
Passing 1 Y-inch sieve 75 -90
Passing z-inch sieve 45-75
Passing No. 40 sieve 15-45
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Passing No. 200 sieve 0-25
The fraction passing the No. 40 sieve shall have a plasticity not to exceed six.

8.1.2.2 Type 2 Aggregate. Type 2 aggregate shall consist of crushed stone,
sand and gravel, or chat with or without soil binder. If crushed stone is used, sand may be
added only for the purpose of reducing the plasticity index of the fraction passing the No. 40
sieve in the finished product. It shall not contain more than fifteen (15) percent deleterious
rock and shale. Deleterious rock, shale, sand or binder if required shall be uniformly
distributed throughout the mass. The aggregates combined with binder if required shall
conform to the following gradation requirements:

Percent
Passing 1-inch sieve 100
Passing Y2-inch sieve 60 - 90
Passing No. 4 sieve 40 - 60
Passing No. 40 sieve 15-35

The fraction passing the No. 40 sieve shall have a plasticity not to exceed six.
Type 2 Aggregate shall be same as MoDOT Type 1 Aggregate.

8.1.2.3 Type 3 Aggregate. Type 3 aggregate shall consist of a uniform
mixture of washed crushed limestone or dolomite. Aggregates shall consist of sound durable
particles. When tested in accordance with AASHTO T 96, the percentage of wear shall not
exceed 55. The percentage of deleterious substances shall not exceed the following values
and the sum of these percentages shall not exceed 8 percent.

Percent by Weight
Deleterious rock 8.0
Shale and Mudballs 4.0

The material shall at all times during loading, hauling, and placing, contain sufficient
moisture to prevent segregation and to aid in obtaining compaction. Washed sand and gravel
mixtures shall meet the following gradation requirements:

Percent
Passing 1-inch sieve 100
Passing Y2-inch sieve 55-90
Passing No. 4 sieve 8-40
Passing No. 10 sieve 0-15
Passing No. 200 sieve 0-4

Type 3 Aggregate shall be same as MoDOT Type 4 Washed Crushed Stone Aggregate.
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8.1.2.4 Type 4 Aggregate. Type 4 aggregate shall consist of a uniform
mixture of washed crushed limestone or dolomite. Aggregates shall consist of sound durable
particles. When tested in accordance with AASHTO T 96, the percentage of wear shall not
exceed 55. The material shall at all times during loading, hauling, and placing, contain
sufficient moisture to prevent segregation and to aid in obtaining compaction. Washed sand
and gravel mixtures shall meet the following gradation requirements:

Percent
Passing %2-inch sieve 100
Passing 3/8-inch sieve 40 - 90
Passing No. 4 sieve 8-40
Passing No. 10 sieve 0-15
Passing No. 200 sieve ' 0-4

8.2  ASPHALTIC CONCRETE

8.2.1 Composition of Mixtures. Prior to mixing with asphalt cement the total
aggregate, including filler if needed, shall meet the following gradation for the type of
mixture specified.

Table 8-1
Asphaltic Concrete - Percent Passing by Wei
Type C & all
Sieve Size TypeX others
1 inch 100 -
3/4 inch 80- 100 100
12 inch 60 - 85 90 - 100
3/8 inch 50-75 60-90
No. 4 35-55 40 - 65
No. 8 25-40 25-45
No. 16 15-30 18-35
No. 30 10-20 12-25
No. 50 6-15 7-19

8.2.2 Hauling Equipment
8.2.2.1 Trucks used for hauling bituminous mixtures shall have tight, clean,

smooth, metal beds which have been thinly coated with a minimum quantity of lime solution
or an approved bituminous mixture release agent to prevent the mixture from adhering to the
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beds. Use of diesel fuel, fuel oil or other detrimental products as a bed coating will not be
allowed.

8.2.2.2 Each truck shall have a cover of canvas or other suitable material of
such size as to protect the mixture from the weather. The cover shall be securely fastened
over all sides of the truck bed. When necessary, so that the mixture will be delivered on the
road at the specified temperature, truck beds shall be insulated. No loads shall be sent out so
late in the day that spreading and compacting of the mixture cannot be completed during
daylight, unless there is adequate lighting in the area of work.

8.2.3 Pavers. Bituminous pavers shall be self-contained units, provided with an
activated screen or strike-off assembly heated if necessary, and capable of spreading and
finishing asphaltic concrete in lane widths applicable to the specified typical sections and .
thicknesses shown on the plans. The paver shall be equipped with a receiving hopper having
sufficient capacity for a uniform spreading operation. The hopper shall be equipped with a
distribution system to place the mixture uniformly in front of the screed or strike-off. For
screed extensions greater than one foot, the distribution system will be increased accord-
ingly. The screed or strike-off assembly shall be equipped with an automatic control device
and shall effectively produce a finished surface of the required evenness and texture without
tearing, shoving, or gouging the mixture. When laying mixtures, the paver shall be capable
of operating at forward speeds consistent with satisfactory laying of the mixture. Equipment
used for shoulders and similar construction shall be capable of spreading and finishing the
courses in widths shown on the plans.

8.2.4 Rollers. All rollers, vibrators, or other equipment used to compact the
asphaltic mixture shall be in satisfactory working condition. All rollers shall be capable of
reversing without backlash, and steel wheel rollers shall be equipped with scrapers.
Pneumatic tire rollers shall be self-propelled, of the oscillating-type, and equipped with
smooth tires of equal size, diameter, and ply rating, all maintained at the same inflation
pressure. The contractor shall furnish, if required, evidence regarding tire size, pressure, and
loading. Rollers shall have a system for moistening each wheel or roll. Rollers shall be of a
size and used in sufficient numbers to achieve specified compaction.

8.2.5 Weather Limitations. Asphaltic concrete shall not be placed (1) when either
the air temperature or the temperature of the surface on which the mixture is to be placed is
below 50 degrees Fahrenheit, (2) on any wet or frozen surface, (3) when weather conditions
prevent the proper handling or finishing of the mixture, or (4) between October 1 and April 1
except when authorized by the engineer and the commissioner. Placement within these dates
will be permitted provided all other conditions are met.

8.2.6 Spreading and Finishing.

8.2.6.1 The base course, primed or tacked surface, or preceding course or
layer shall be cleaned of all dirt, packed soil, or any other foreign material prior to spreading
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the asphalt mixture. The mixture, when delivered to the spreading and finishing machine,
shall have a temperature of not less than 260 degrees Fahrenheit and be within 25 degrees
Fahrenheit of that specified by the engineer. If lumps are present or a crust of mixture has
formed, the entire load shall be rejected. The paver shall be operated at a speed that will
give the best results. The rate of delivery of the mixture to the paver shall be coordinated so
as to provide a uniform rate of placement without intermittent operation of the paver.

8.2.6.2 The thickness and width of each course shall conform to the typical
section. The contractor may elect to construct each course in any number of layers; but no
individual layer shall have a compacted thickness greater than 3 inches for Type X mixtures

or 2 inches for all other types.

8.2.6.3 For pavements having a width of 16 to 24 feet, inclusive, the asphaltic
concrete pavement shall be laid in lanes approximately one half the full width of the
completed pavement and the full width completed as soon as practicable. Unless otherwise
permitted by the Commissioner, a single lane of any course shall not be constructed to a
length which cannot be completed to full width of the pavement the succeeding operating
day. For pavements greater than 24 feet wide, single lane width construction shall be limited
to one day’s production and completion to full width shall be accomplished as soon as

practicable.

8.2.6.4 No segregation will be permitted in handling the mixture at the plant,
from the truck, or during spreading operations on the roadbed. All layers shall be feathered
out, by hand raking if necessary, in transitioning the depth of the surface to meet present
grades at bridges or ends of projects, to provide a uniform, smooth riding surface free of

irregularities.

8.2.6.5 If the asphaltic concrete construction consists of more than a single
layer, each layer shall be compacted as specified and allowed to cool to the ambient
temperature before the next layer is placed. The contractor shall keep traffic off the
asphaltic concrete until it has cooled sufficiently to prevent flushing of the asphalt to the
surface, marking or distorting the surface, or breaking down the edges and in any case, until
the surface of the asphaltic concrete is 140 degrees Fahrenheit or below. The final surface
layer shall be laid in the same sequence over the entire project as the previously constructed
layers unless otherwise approved by the engineer and commissioner.

8.2.7 Automatic Screed Control. The use of automatic screed control devices will
be required except for paving small irregular areas, entrances, and side road connections.
The screed of the mechanical spreading and finishing machine shall be regulated by an
automatically controlled grade leveling and slope control device. The device shall be of a
standard commercial quality adapted to the type of paver used and shall provide control for
producing a uniform surface to the established grade, and a cross slope conforming to the
requirements of the typical section. The device shall also be equipped with the necessary
controls to permit the operator to adjust or vary the slope throughout superelevated curves.
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8.2.8 Compaction. After the asphaltic mixture has been spread, struck off, and
surface irregularities adjusted, it shall be thoroughly and uniformly compacted by rolling.
Rolling shall begin as soon after spreading the mixture as it will bear the weight of the roller
without undue displacement. The type and number of rollers furnished shall be sufficient to
obtain the required compaction while the mixture is in a workable condition. A pneumatic
tire roller shall be used as the initial or intermediate roller on any course laced as a wedge or
leveling course. All rolling shall be completed prior to the surface temperature of the

mixture decreasing to 175 degrees Fahrenheit.

8.2.8.1 A dual drum vibratory roller of a type specifically designed for the
compaction of asphaltic mixtures may be used for initial rolling. A dual drum vibratory
roller meeting the requirements for a steel wheel roller and operating in the static mode may
be used as the finish roller. Except for projects involving small quantities of mixture, a
single vibratory roller shall not be used as both the initial roller and final roller. The roller
shall be equipped with a dual amplitude system and shall have a minimum frequency of 1500
vibrations per minute. The roller shall also be equipped with a speedometer that accurately
indicates roller speed in maximum increments of either %2 mile per hour or 50 feet per
minute. The roller controls shall include a device that prevents the roller from traveling in
excess of 2%z miles per hour when the roller is in a vibratory mode. If satisfactory
compaction is not being obtained, the contractor shall cease using the vibratory roller.

8.2.8.2 Rollers shall move at a slow but uniform speed with the drive roll or
wheels nearest the paver. Rolling shall begin at the sides and proceed longitudinally
parallels to the road center line, each trip overlapping one half the roller width, gradually
progressing to the crown of the road. When paving in echelon or abutting a previously
placed lane, the longitudinal joint shall be rolled first followed by the regular rolling
procedure. On superelevated curves the rolling shall begin at the low side and progress to
the high side by overlapping of longitudinal trips parallel to the center line. Alternate trips of
the roller shall be terminated in steps to prevent the formation of surface irregularities. The
alternate stops shall be spaced in such manner that any excess water will drain quickly.
Lateral or diagonal rolling may be permitted to remove high spots, provided the rolling is
done in such manner and at such time that shoving or cracking will not result.

8.2.8.3 Any displacement occurring as a result of starting, stopping, or
changing direction of a roller, or from other causes, shall be avoided. Areas of displacement
shall be corrected at once by the use of rakes and addition of fresh mixture when required.
Care shall be exercised in rolling not to displace the line and grade of the edges of the
asphaltic concrete. If necessary to prevent adhesion of the mixture to the rollers, the wheels
and rolls shall be kept properly moistened with water or water mixed with very small
quantities of detergent or other approved material. Excess liquid will not be permitted.
Diesel fuel, fuel oil, or other detrimental products shall not be used as wetting agents. Along
forms, curbs, headers, walls, and other places not accessible to the roller, the mixture shall be
thoroughly compacted with hot hand tampers, smoothing irons, or with mechanical tampers.
A trench roller shall be used on depressed areas inaccessible to regular width equipment.
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8.2.8.4 Any mixture that becomes loose and broken, mixed with dirt, or is in
any way defective shall be removed and replaced with fresh, hot mixture, which shall be
compacted to conform with the surrounding area. Any area showing an excess or deficiency
of asphalt cement shall be removed and replaced.

8.2.8.5 Except as otherwise specified, rolling shall be continued until all roller
marks are eliminated and a minimum density of 98 percent standard proctor. Density shall
be determined by nuclear methods or by specific gravity method. The direct transmission
nuclear method of test will be used for all types except Type X which are placed in layers 2
inches thick or thicker, and for Type X mixtures only when used in lieu of plant mix
bituminous base in layers 2 inches thick or thicker. The backscatter nuclear method of test
will only be used for mixtures constructed in layers less than 2 inches thick. Results of the
testing may be requested by the City and furnished by the contractor at no expense to the

City.
8.2.9 Joints.

8.2.9.1 Transverse joints shall be formed by any method that will produce a
dense, vertical section for use when laying is resumed. The joint formed when the fresh
mixture is placed shall be dense, well sealed, and the grade, line and surface texture of the
succeeding surface shall conform to that of the joined surface. If deemed necessary by the
engineer, the transverse joint shall be painted with a light coating of asphaltic material.
Hand manipulation of the mixture is to be minimized to avoid unsightly surface texture.
Placing of asphaltic mixture shall be as nearly continuous as possible and the roller shall not
pass over the unprotected end unless laying of additional mixture is to be delayed for
sufficient time to permit the mixture to become chilled.

8.2.9.2 Longitudinal Joints

8.2.9.2.1 Longitudinal joints shall be formed by the use of an edging
plate fixed on both sides of the finishing machine. These plates shall be adjustable and the
outside plate shall be set at an angle of approximately 45 degrees with the surface of the
roadbed and in a position that will lightly compact the mixture. The inside plate, or that
placing material for the longitudinal joint, shall be normal to the roadbed. When placing the
first lane, if the mixture at the longitudinal joint tends to slump, it shall be set up to a vertical
edge by light compaction with the back of a rake. Care shall be taken to obtain a well
bonded and sealed longitudinal joint by placing the hot mixture in a manner insuring
maximum compaction at this point. If it is deemed necessary by the engineer in properly
sealing the longitudinal joint, a light coating of asphaltic material shall be applied to the
exposed edge before the joint is made. Irregularities in the outside edge alignment shall be
corrected by removing or adding mixture before the surface is compacted.

8.2.9.2.2 The longitudinal joint in any layer shall offset that in the
layer immediately below by approximately 6 inches; however, the joints in the completed
surfacing shall be at the lane lines of the travel way.
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8.2.10 The surface of each layer shall be substantially free from waves or
irregularities. As soon as practicable, the pavement surface shall be thoroughly tested by
profilographing or straightedging. The final surface shall not vary from a 10-foot
straightedge, applied parallel to the center line, by more than 1/8 inch. At fransverse
construction joints, the surface of all other layers shall not vary from the 10-foot straightedge
by more than % inch.

8.3  PORTLAND CEMENT CONCRETE

8.3.1 General. All concrete shall be air entrained with an air content of four percent
(4%) to six percent (6%), have a maximum slump of four (4) inches, and be the equivalent of
a six and one-quarter (6%4) bag mix which shall be capable of developing a compressive
strength of 4,000 pounds per square inch (psi) in twenty-eight (28) days. Addition of calcium
in any form is prohibited. The aggregate used in concrete for curb and gutters shall be a
maximum size of one (1) inch and aggregate used in concrete for streets shall be a maximum
size of one and one-half (1'2) inch.

8.3.2 Hauling.

8.3.2.1 Truck mixed concrete shall be mixed at the proportioning plant and
the mixer shall operate at agitating speed while in transit. However, truck mixed concrete
may be mixed at the point of delivery provided the cement, or cement and mixing water, are
added at that point. Mixing of truck mixed concrete shall begin immediately after the
introduction of the mixing water to the cement and aggregates, or the introduction of the
cement to the aggregate.

8.3.2.2 Mixing speed for the revolving drum type of mixer shall be not less
than 6 nor more than 18 revolutions of the drum per minute. Agitating speed for both
revolving drum mixers and revolving blade type agitators shall be not less than 2 nor more
than 6 revolutions per minute of the drum or of the mixing blades. Truck mixed concrete
shall initially be mixed not less than 70 nor more than 100 revolutions of the drum at mixing
speed after all of the ingredients, including water, are in the drum or 91 percent of the rated
maximum capacity, the number of revolutions required for mixing shall be not less than 50
nor more than 100. When a truck mixer or truck agitator is used for transporting concrete
that has been completely mixed, agitation of the concrete shall continue during
transportation at the speed designated by the manufacturer of the equipment as agitating.
Water may be added to the mixture not more than two times after initial mixing is
completed. Each time water is added, the drum shall be turned an additional 30 revolutions
or more if necessary, at mixing speed, until uniform mixing is accomplished.

8.3.2.3 Central or truck mixed concrete shall be delivered to the site of the
work and discharge shall be completed within 12 hours after the beginning of the mixing
operations. In hot weather or under conditions contributing to quick stiffening of the
concrete, the time shall be reduced as specified by the engineer. Concrete shall be
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discharged without delay and the time required between the start and completion of the
discharge shall not exceed 15 minutes.

8.3.2.4 During the time that concrete is being discharged for pours requiring
more than one load of concrete, facilities shall be provided to permit immediate radio
communication between the site where the concrete is being placed and the proportioning

plant.

8.3.2.5 Delivery Ticket. The manufacturer of truck mixed concrete, and of
central mixed concrete shall furnish to the contractor with each truck load of concrete before
unloading at the site, a delivery ticket on which is shown information concerning the concrete
as follows. This information shall be filed and be made available to the Commissioner at any

time. )

a.) Name of concrete plant.

b.) Serial number of ticket.

c.) Date and truck number.

d.) Name of contractor.

e.) Specific project, route, and county designation.

f.) Specific class of concrete.

g.) Quantity of concrete in cubic yards.

h.) Time when batch was loaded, or of first mixing of cement and aggregates.

8.3.2.6 Consideration will be given for the use of an approved type of non-
agitating equipment for transporting central mixed concrete provided the discharge of the
concrete is completed within 30 minutes after the introduction of the mixing water to the
cement and aggregates. Bodies of non-agitating hauling equipment shall be smooth, mortar-
tight metal containers capable of discharging the concrete at a satisfactory, controlled rate
without segregation. If unloading the concrete is accomplished by tilting the body, baffles
may be required to retard the discharge. Covers shall be provided when needed for

protection.
8.3.3 Forms.

8.3.3.1 Side forms, except as otherwise permitted, shall be of metal with a
base width not less than the height. The height shall be equal to the edge thickness of the
pavement. Each form section shall be straight and free from bends and warps. No section
shall show a variation greater than 1/8 inch in 10 feet from the true plane surface on the top,
and ¥ inch in 10 feet along the face of the form. The method of connecting form sections
shall insure a tight, neat joint. Built-up metal forms may be used by rigidly attaching a wood
or metal section of suitable width and thickness to the bottom of the form providing an
increase in depth of not more than 20 percent.

8.3.3.2 Forms for curved form lines shall comply with the grade and
alignment as shown on development plans except that straight steel form sections 10 feet or
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less in length may be used for form lines having a radius greater than 200 feet. Straight steel
form sections 5 feet long will be acceptable for curved form lines having a radius of not less
than 100 feet. Forms shall be of sufficient rigidity to prevent distortion in edge alignment
due to pressure of the concrete. Wood forms shall not be used as a track for operating paving

and finishing equipment.

8.3.3.3 Setting Forms. Forms shall be set so that they rest firmly throughout
their length upon the thoroughly compacted subgrade. Any subgrade which is more than ¥
inch below the established grade at the form line shall be brought to grade for a sufficient
width, outside the area required by the pavement, to support the forms adequately, and shall
be thoroughly rolled. Any variations, whether below or above grade, shall be brought to true

grade.

& 8.3.3.3.1 Forms shall be staked into place with not less than three pins
for each 10-foot section. A pin shall be placed at each side of every joint. Form sections
shall be tightly locked, free from play or movement in any direction. After the forms have
been set to correct grade, the material at both the inside and outside edges of the base of the
forms shall be thoroughly tamped. Immediately prior to any tamping operations, a small
ridge of approved fine graded material shall be placed along each side of the forms as
necessary for use during tamping operations. If the subgrade becomes soft and yielding after
the forms have been set and before the concrete is placed, the forms shall be reset on a stable
foundation. If in the judgment of the engineer, the subgrade for the forms has been cut
sufficiently accurate with automatically controiled equipment as to eliminate the need for
tamping, the form tamping requirement may be waived.

8.3.3.2 Both straight and curved forms shall be supported in such
position that the face of the form shall be vertical on tangents and perpendicular to the
superelevated section on curves. The top of the form shall not vary more than 1/8 inch from
the true grade line during placing, compacting, and finishing operations. The form alignment
shall not vary more than % inch from the true alignment.

8.3.3.3 Unless otherwise permitted, sufficient forms shall be provided
so that at least 500 feet of forms on each side of the roadbed are accurately set at all times in
their required final position in advance of the point where concrete is being placed. Each
time forms are used, they shall be cleaned thoroughly and oiled before reuse.

8.3.3.4 Conditioning of Subgrade. When forms have been securely set to
grade, the subgrade shall be brought to proper cross section. The final checking for proper
crown and elevation of the subgrade shall be performed in the presence of the engineer after
all equipment traffic on the subgrade has ceased and as close as is practicable to the area of
current concrete placement. If measurements taken when the surface of the pavement has
been finished indicate that pavement thickness is less than specified on the plans,
adjustments shall be made immediately.
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8.3.4 Placing Concrete. The concrete shall be deposited over the entire width of the
subgrade between forms in such manner as to prevent segregation and to require as little
rehandling as practicable. Mixers used for pavement construction, including truck mixers
and trucks used for transporting concrete, will not be permitted to discharge concrete by
chute or by dumping directly on the subgrade, prepared base, or previously placed concrete
except for areas to be hand finished or for isolated pavement lanes less than 2000 feet long.
Concrete shall be thoroughly vibrated along the forms or sides and along expansion and key
type longitudinal joints. Attachments on finishing machines to vibrate the concrete adjacent
to forms and longitudinal joints will be permitted provided satisfactory results are attained.
Care shall be taken that the vibrator does not penetrate the subgrade or dislodge or move the
joints. The vibrating shall be sufficient to produce a smooth pavement edge. Honeycomb in
the edge may be cause for the rejection of the pavement.

8.3.5 Vibrators. Vibrators, for full width vibration of the concrete, may be either
the surface pan-type or the internal-type with either tube or multiple spuds. They may be
attached to the spreader or the finishing machine, or may be mounted on a separate carriage.
They shall not come in contact with the reinforcement, load transfer devices, subgrade, or
side forms. Vibrating equipment shall be operated in accordance with the manufacturer’s
recommendation at a frequency to provide satisfactory results, but the frequency of the
surface vibrators shall not be less than 3600 impulses per minute and the frequency of the
internal-type shall not be less than 4500 impulses per minute. Hand vibrators shall have a
frequency of not less than 4500 impulses per minute. The contractor shall have a satisfactory
tachometer available at all times for checking the vibration frequency.

8.3.6 Strike-off of Concrete and Placement of Reinforcement.

8.3.6.1 Following the placing of the concrete, it shall be struck off so that

when the concrete is properly consolidated and finished, the surface of the pavement will be
at the proper elevation and cross section. Reinforced concrete pavement shall be placed in
two layers. The entire width of the bottom layer shall be struck off to such length and depth
that the sheet of wire fabric may be laid full length on the concrete in its final position
without further manipulation. The reinforcement shall be placed directly upon the concrete,
and the top layer of the concrete placed, struck off, and screeded. Any portion of the bottom
layer of concrete which has been placed more than 30 minutes without being covered with
the top layer shall be removed and replaced with freshly mixed concrete at the contractor’s

expense.

8.3.6.2 Tie bars shall be supported in the proper position by chairs driven into
the subgrade, or may be placed by approved mechanical methods prior to the consolidation
of the concrete after it has been struck-off.

8.3.6.3 Wire fabric and tie bars shall be free from dirt, oil, paint, grease, loose
mill scale, and thick rust which could impair bond of the steel with the concrete. Thin,
powdery rust need not be removed.
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8.3.7 Final Strike-off, Consolidation, and Finishing.

8.3.7.1 Machine finishing by vibrating and screeding processes will be
required for all pavement. After the final course of the concrete has been placed it shall be
struck off and thoroughly vibrated until concrete of a uniform and satisfactory density is
attained. The surface of the pavement shall be screeded as many times and at such intervals
as necessary to leave a surface of uniform texture to the proper grade and typical section.
Excessive screeding over a given area shall be avoided. Finishing machines shall be kept in
satisfactory repair and adjustment and shall be operated without lift, wobbling, or other
variation tending to affect a precision finish.

8.3.7.2 Concrete shall be consolidated by vibrating the mass promptly
following placement. Vibrating tubes shall extend into the concrete the distance necessary to
provide adequate consolidation.

8.3.7.3 After the finishing machine operations have been completed, the
concrete surface shall be smoothed and consolidated by mechanical floating, either
longitudinal or transverse, leaving the pavement finished to the required cross section,
elevation, and surface smoothness. The longitudinal float shall pass over each area of
pavement at least two times.

8.3.7.4 The finishing machine, when in operation, shall be equipped with at
least two oscillating-type transverse screeds supported by the forms. It shall satisfactorily
handle and finish the mixes required for this type of construction and shall not displace the
reinforcement, side forms, or joints.

8.3.7.5 After surface irregularities have been removed, the concrete shall be
given a uniformly roughened surface finish be use of a wire comb or other approved
texturing device which produces a texture similar to that produced by a wire comb. The
texturing operation shall be executed so that the transverse corrugations will be uniform in
appearance. Successive passes of the comb or other approved device shall be overlapped the
minimum necessary to attain a continuously textured surface. The surface texture produced
shall have the characteristics of a texture produced b a wire comb which has an average
texture depth of approximately 0.125 inch. Texturing shall be completed while the concrete
is in such condition that it will not be torn or unduly roughened and before it has attained its
initial set. Upon completion of texturing, the pavement surface shall be uniform in
appearance and free from surplus water, rough or porous spots, irregularities, depressions,
and other objectionable features. Small or irregular areas, or areas not suitable for machine
texturing when adjacent surrounding concrete is ready for texturing, shall be textured with a
hand operated device producing a textured surface equivalent to that required for machine

combing.

8.3.7.6 Either a suspended pan-type transverse float or a reciprocating
longitudinal float will be required. The machine shall be of an approved design, in
satisfactory working condition, and accurately adjusted to the specified crown.
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8.3.7.6.1 Wire Comb. A wire comb shall be not less than 10 feet long
with a single line of wires exposed to a length of approximately 4 inches. The wire shall be
blue tempered and polished spring steel with nominal dimensions of 0.028 inch thick and
0.100 to 0.125 inch wide. The wires shall be spaced to provide %2 inch clear space between
wires and securely mounted in a rigid head with the width of each wire parallels to the
longitudinal center line of the head. The wire comb shall be mechanically operated with the
length of the comb parallel to the pavement center line and capable of traversing the full
width of pavement in a single pass at a uniform speed and at a uniform depth. Texturing
equipment, other than a wire comb, may be approved provided it produces a texture
equivalent to that produced by a wire comb and upon satisfactory performance during actual

use.

8.3.7.6.2 Brooms of an approved type may be provided in lieu of the
wire comb. The brooms shall be not less than 18 inches wide, made from good quality bass
or bassine fiber not more than 5 inches long.

8.3.8 [Edging at Forms and Joints. After the final finish, but before the concrete has
taken its initial set, the edges of the pavement along each form line, and of each side of
transverse expansion joints and construction joints shall be worked with an edging tool
having a radius of approximately 3/8 inch. A well-defined and continuous radius having a
smooth, dense finish shall be produced. The surface of the pavement shall not be unduly
disturbed by tilting of the tool during use. Tool marks on the pavement shall be eliminated
by brooming or dragging the surface. In doing this, the rounding of the corner of the
pavement shall not be disturbed. All concrete on top of the joint filler shall be completely
removed. All joints shall be tested with a straightedge before the concrete has set, and
correction made if one side of the joint is higher than the other.

8.3.9 Joints.

8.3.9.1 Joints shall be of the specified type and dimensions, and constructed at
the locations shown on the plans or as approved by the engineer. Where joints are pre-
formed, the form or joint shall be set and securely fastened to insure the joint being in the
required position when the concrete is finished. Dowels and tie bars in their final position
shall be parallel to the subgrade and perpendicular to the line of the joint. Dowel supporting
assemblies shall conform to one of the types shown on the plans. The concrete shall be
placed so that it will not displace or disarrange the joint installations.

8.3.9.2 Expansion joints shall extend for the full cross section of the concrete
pavement. Filler placed prior to the placement of the concrete shall be installed with a
removable cap or edging bar to serve as a guide for edging the joint and protection for the
filler during the placing and fimishing of the concrete. Joints constructed after the placement
of the concrete shall be sawed full depth and the exposed edges shall be ground to a chamfer
of 3/8 inch. The filler shall rest snugly on the subgrade from form to form. Upon removal of
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the forms, any struts or fins of concrete extending across the joint shall be removed to the
full width of the joint and the full thickness of the pavement.

8.3.9.3 Construction joints shall be made at the close of each day’s work or
when the work is stopped or interrupted for more than 30 minutes. No transverse
construction joint shall be constructed within 10 feet of an expansion or contraction joint.
Construction joints shall be constructed perpendicular to the top surface and the center line
of the pavement. The final joint shall conform to the cross section of the pavement. Before
paving operations are resumed, all surplus concrete and other refuse shall be removed from

the subgrade.

8.3.9.4 Sawing. Unless otherwise provided, all transverse contraction and all
longitudinal joints in the pavement shall be sawed with the joint groove cut to the
dimensions shown on the plans. If the groove for poured type transverse joints is cut prior to
removal of the forms, the groove shall be cut as close as is practicable to the pavement edge,
and the resulting crescent shaped plug in the groove, immediately adjacent to the form, will
be acceptable. Sawing of the joints shall begin as soon as the concrete has hardened
sufficiently to permit sawing without excessive raveling. All joints shall be sawed before
uncontrolled shrinkage cracking takes place. The sawing of any joint shall be omitted if a
crack occurs at or near the joint location prior to the time of sawing. Sawing shall be
discontinued when a crack develops ahead of the saw.

8.3.9.5 Concrete Saw. If sawed joints are required, equipment shall be
provided complete with either an abrasive wheel or a diamond-edge water-cooled blade,
capable of providing a groove of the specified dimensions in the hardened concrete.

8.3.10 Sealing Joints

8.3.10.1 All sawed contraction joints and sawed or formed expansion joints
shall be sealed with joint sealing material before the pavement is opened to traffic, including
construction traffic, and as soon after completion of a minimum curing period of 72 hours as
is practicable. Immediately prior to sealing, the joints shall be thoroughly cleaned and dried.
The sealing material shall be heated to the pouring temperature recommended by the
manufacturer. Any material which has been heated above the maximum safe heating
temperature will be rejected. The sealing material shall be installed in such a way as to fill
the joint opening completely and uniformly from the bottom to the top, and any excess
material shall be removed from the pavement surface.

8.3.10.2 Equipment for Sealing Joints. An approved double boiler-type
heating kettle equipped with a mechanical agitator and a satisfactory temperature indicating
device will be required. The equipment shall be capable of heating the joint sealing material

uniformly without damage.
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8.3.11 Curing. Immediately after the finishing operations have been completed and
as soon as marring of the concrete will not occur, the entire surface of the newly placed
concrete shall be covered and cured in accordance with one of the following methods. The
congcrete shall not be left exposed for more than % hour between stages of curing or during

the curing period.

8.3.11.1 White Pigmented Membrane. After the free water has left the
pavement surface, the entire surface shall be sealed by hand or machine spraying with a
uniform application of white pigmented membrane curing material. The contractor shall
provide satisfactory equipment to insure uniform coverage of curing material, without loss,
on the pavement at the rate of one gallon for each 150 square feet. If rain falls on the newly
coated pavement before the film has dried sufficiently to resist damage, or if the film is
damaged in any other way, the contractor will be required to apply additional curing material
to the affected portions. All areas cut by finishing tools subsequent to the application of the
curing material shall immediately be given new applications at the rate specified above. If
hair-checking develops before the membrane can be applied, the concrete shall be initially
cured with wet burlap before the membrane is placed.

8.3.11.2 Waterproofed Paper, Polyethylene Sheeting, and Polyethylene-
Burlap Sheeting. As soon as the concrete has set sufficiently to prevent marring, the top
surface of the pavement shall be covered with units of waterproofed paper, white
polyethylene sheeting, or white polyethylene-burlap sheeting, which shall be lapped not less
than 18 inches. If polyethylene-burlap sheeting is used, the burlap shall be thoroughly
dampened prior to placing and shall be placed next to the concrete. All coverings shall be so
placed and weighted that the remain in contact with the pavement surface and edges for not
less than 72 hours after the concrete has been placed. If hair-checking develops before the
covering can be applied, the concrete shall be initially cured with wet burlap before covering

is placed.

8.3.11.3 Mats of Jute or cotton. New mats of jute or cotton, and any such
mats that have been used for purposes other than the curing of concrete, shall be thoroughly
washed before being used. The use of mats contaminated with earth or other deleterious
substances will not be permitted. The top surface of the pavement shall be completely
covered with mats as soon as the concrete has set sufficiently to prevent marring of the
surface. Prior to being placed, the mats shall be damp throughout and shall be placed with
the wettest side down. The mats shall be handled in such manner that contact with earth or
other deleterious substance is avoided, and they shall be so placed that they remain in contact
with the pavement surface and edges. The covering shall be kept wet and maintained in
position for not less than 72 hours after the concrete has been placed. If hair-checking
develops before the mats can be applied, the concrete shall be initially cured with wet burlap

before the mat covering is placed.

8.3.11.4 Burlap. The top surface of the pavement shall be temporarily
covered with thoroughly damp burlap after the concrete has set sufficiently to prevent
marring of the surface. Burlap shall be handled in such a manner that contact with earth or
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other deleterious substances is avoided. All new or contaminated burlap and all burlap
which has been used for purposes other than the curing of concrete shall be thoroughly
washed before being used. The burlap shall be kept thoroughly wet until removed for
application of the final curing material. Neither the top nor the edge of the pavement shall
be left unprotected for more than % hour. When the burlap is removed, curing shall be
continued by one of the other approved methods.

8.3.11.5 Straw. The pavement shall be initially cured with wet burlap. As
soon as the burlap is removed, the surface shall be covered with not less than 6 inches of
straw, the thickness being measured after wetting. The straw shall be kept saturated for not
less than 72 hours after the concrete has been placed. When removed, the straw shall be
disposed of but shall not be burned on the pavement or in close proximity to the edges.

8.3.12 Removing Forms. Forms shall be removed carefully so as to avoid damage to
the pavement. Honeycombed areas will be considered as defective work and shall be
immediately repaired. If the forms are removed prior to 72 hours after placing concrete, the
sides of the pavement shall be cured by one of the methods specified above. Any trench
excavated for the forms shall be entirely backfilled so no water will stand next to the
pavement.

8.3.13 Surface Test. As soon as practicable, the pavement surface shall be
thoroughly tested by profilographing or straightedging. The final surface shall not vary from
a 10-foot straightedge, applied parallel to the center line, by more than 1/8 inch. At
transverse construction joints, the surface of all other layers shall not vary from the 10-foot
straightedge by more than % inch.

8.3.14 Opening to Traffic. The concrete pavement shall not be opened for light
traffic until the concrete is at least 72 hours old and has attained a minimum compressive
strength of 3000 psi. The pavement shall not be opened to all types of traffic until the
concrete is at least 120 hours old and has attained a minimum compressive strength of 3500
psi. Pavement shall be cleaned prior to opening to traffic.

8.3.15 Slip-form Construction. At the option of the contractor, pavement may be
constructed by the use of siding form methods. The following shall apply in addition to
other provisions outlined above.

8.3.15.1 Subgrade and Base. If an aggregate base course is specified for the
pavement, it shall be constructed with requirements mentioned above. The slip-form paver
shall operate on the aggregate base. After the grade or base has been placed and compacted
to the specified density, the areas which will support the paving machine shall be cut to the
proper elevation by means of an approved machine.
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8.3.15.2 Placing Concrete. A self-propelled concrete spreader equipped with
a power-driven device for spreading the concrete uniformly across the subgrade transversely
shall be used to place the concrete. The spreader shall also be equipped with an adjustable
strike-off blade capable of striking off the surface of the concrete in the longitudinal
direction of the pavement at any required elevation. The final surface texture may be applied
manually with a wire comb. Concrete for reinforced concrete pavement shall be placed in

two layers.

8.3.15.3 Consolidating and Finishing Equipment. The concrete shall be
consolidated and finished by an approved slip-form paver designed to spread, consolidate,
and shape the concrete in one complete pass of the machine in such a manner that a
minimum of hand finishing will be necessary to provide a dense and homogeneous pavement
in conformance with the plans and specifications. The slip-form paver shall be fully
energized, self-propelled, and crawler mounted. It shall be of sufficient weight and power to
construct the maximum specified concrete paving lane width as shown on the plans at an
adequate forward speed, and without transverse, longitudinal, or vertical instability or
displacement. The slip-form paver shall provide one oscillating transverse belt or other
approved device that will produce a surface reasonably free of surface voids and tears. The
machine shall vibrate the concrete for the full width and depth of the pavement being placed.
Such vibration shall be accomplished with vibrating tubes or arms working in the concrete or
with a vibrating screed or pan operating on the surface of the concrete. The sliding forms
shall be rigidly held together laterally to prevent spreading of the forms. The forms shall
trail behind the paver for such distance that no apparent slumping of the concrete will occur
6 inches in from the pavement edge. The slip-form paver shall be operated with as nearly a
continuous forward movement as possible and all operations of mixing, delivering, and
spreading concrete shall be so coordinated as to provide uniform progress with stopping and
starting of the paver held to a minimum. If, for any reason, it is necessary to stop the forward
movement of the paver, the vibratory and tamping elements shall also be stopped
immediately.

8.3.15.4 Forms. Unless otherwise permitted by the engineer, approved side
forms will be required 20 to 30 feet back and ahead of transverse expansion and construction
joints. The forms shall incorporate a key-way where required and shall be sufficiently rigid
to produce a pavement with plan section.

8.3.15.4.1 Longitudinal tongue and groove joints of the specified type
and size shall be constructed at locations shown on the plans. Groove type joints shall be
formed with approved metal forms that will produce a key-way with plan location and
dimensions. The form shall remain in place for sufficient time to prevent slump and may be
left in place with permission of the engineer. Tongue type joints may be constructed without
forms provided the plan section of the pavement and joint can be maintained.

8.3.15.4.2 Where tie bars are required, they shall be used with groove
type joints. The bars shall be positioned before pavement consolidation.
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8.3.15.5 Protection Against Rain. In order that the concrete may be properly

protected against the effects of rain before the concrete is sufficiently hardened, the
contractor will be required to have available at all times materials for the protection of the
edges and surface of the unhardened concrete. Protective material may consist of sheets of
burlap, paper, or plastic film. Planks or other material with suitable stakes that can be used
as temporary forms shall also be on hand. It is the contractor’s responsibility to protect the
pavement from damage due to rain. Failure to properly protect unhardened concrete may
constitute cause for the removal and replacement of defective pavement at the contractor’s

expense.

8.3.16 Weather Limitations. Unless otherwise authorized in writing by the engineer,
mixing and concreting operations shall be discontinued when a descending ambient
.temperature away from artificial heat reached 40 degrees Fahrenheit and not resumed until .
an ascending ambient temperature away from artificial heat reaches 35 degrees Fahrenheit.

8.3.16.1 If approval has been granted for the contractor to place the concrete
while the ambient temperature is at or lower than 40 degrees Fahrenheit, the contractor shall
take precautionary measures to prevent damage by freezing, such as heating mixing water,
heating aggregates, or applying heat directly to the contents of the mixer. Aggregates shall
not be heated higher than 150 degrees Fahrenheit, and the temperature of the aggregates and
mixing water combined shall be not higher than 100 degrees Fahrenheit when the cement is
added. Unless otherwise authorized, the temperature of the mixed concrete when heating is
employed shall not be less than 50 degrees Fahrenheit and not more than 80 degrees
Fahrenheit at the time of placement. Cement or fine aggregate containing lumps or crusts of
hardened material or frost shall not be used. Concrete shall not be placed upon a frozen
subgrade except with written approval of the engineer.

8.3.16.2 Protection. All concrete shall be effectively protected from freezing
for a period of at least 5 days after it has been placed and until a minimum compressive
strength of 3000 psi has been attained. Protection will be required for not more than 10 days.
Regardless of precautions taken, the contractor shall assume all risks, and all frozen concrete
shall be replaced at his expense.

8.3.16.3 Placing of concrete in the rain is discouraged. If the finish of the
surface is damaged as a result of placing the concrete in the rain, it may be rejected by the

City.
8.4  REINFORCING STEEL

8.4.1 General. Unless otherwise specified, reinforcement shall be deformed bars
meeting the requirements of one of the following: AASHTO M 31, AASHTOM 42, or

AASHTO M 53. Bars conforming to AASHTO M 42 and M 53 shall be in straight lengths
only.
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8.4.2 Welded Wire Fabric for Concrete Pavement. Welded steel wire fabric
reinforcement for concrete pavement shall meet the requirements of AASHTO M 55, except
the requirements for weld shear tests and the variation of diameter of transverse wires shall
be waived. It shall be in mats of the size and design shown on the plans. It will be
permissible to furnish longitudinally hinged wire fabric for sheets of a required width of
eight (8) feet or greater. The hinge shall be made by looping the transverse wires around a
longitudinal wire, and shall be capable of developing the full strength of the transverse wire.
The hinge shall be located within one foot of the center of the width of the sheet. All steel
wire fabric shall be free from dirt, paint, oil, grease, thick rust, and other foreign substances.
Thin powdery rust need not be removed.
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REINFORCEMENT AND/OR BASE IS REQUIRED FOR
HEAVY VEHICULAR USAGE OR HIGH TRAFFIC VOLUMES.

6. SECTIONS SHOWN MAY NOT APPLY AT
INTERSECTIONS.

A B
NORMAL | 16' 5
SUBDIVISIONS
EXCLUSIVELY FOR .
snaeFauy | 15 G
RESIDENCES

CITY OF PACIFIC, MISSOURI
Standard Construction Detaie

STANDARD TYPICAL SECTION
MINOR

50' RW

Dr. G.P.L.
Ch.RLSB.

STR.03

2000 Sh 1
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7 ST, 0L

25

8 e 4 ——

Siope 14" ML

-‘A- A
CARAL A

””””I”””I”’”I”III””III"’II”‘
W T W TaV eV Ve e v

3" Type “C" Asphaitic Concrets

---------------

&=

20°€0'1-90

PREPARED SUBGRADE

ASPHALT PAVEMENT WITH ROCK BASE

3:1 Max.

A B
NORMAL 16 5
EXCLUSIVELY
FOR SINGLE 15 g
FAMILY

CITY OF PACIFIC, MISSOURI
Standard Canstruction Deiafs

STANDARD TYPICAL SECTION
MINOR

50' RW

Dr. GP.L.
Ch.RLB.

2000

STR.03
Sh 2
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Const. CL————_|
S’ Tree lawn around bulb

4’ Sidewalk around bulb GENERAL NOTES

1. For longitudinal and transverse joints,
dowel and tie bar requirements and curb
dimensions not shown refer to STR.25 and
Str.70.

2. All necessary pavement markings by
P J City of Pacific.

- 3. Sidewalk thickness is 4° thru Private
Driveways and 7" thru Commercial

2 £ Driveways.
R/W Line
Strest | x Y
ROW
50" Min. @ | 260 | @
| 0 | sz | ¥
X
h-
4' Sidewalk Tree lawn along street(Y)
o——Const. CL 50
- a Y it
I Tree Lawn \
6" 2
- o
6"Vertical Cu
Siope M. e SIS CITY OF PACIFIC, MISSOURI
e ey ey [AW ; i Standand Construction Detals
Zyr ype 1 Aggregate BosZ' i Sidewalk CUL-DE-SAC
repared Subgrade 7" P.C. Concrete DETAIL
2"Type 3 Aggregate Base
Dr. GP.L| 5500 STR.12
SECTION A-A: RIGID PAVEMENT (CONCRETE) Ch.RLE. Sh 1
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50’
5' l— 4'
Tree Lawr s

Sldewalk

4"Type 1 Aggregate Basa 2"Type 3 Aggregate Base
“Type “X" Asphaltic Concrete Base

Concret Curb & Gutter

Section A-A: FULL DEPTH ASPHALT PAVEMENT

K/—W.L cL
50'

5 o]
Tree Lawn

i E

6»

Slope 1/2°/1

- 6" Vertical Curb
Type "C” Asphaitic Concrete
Wearing Surface

Slope /4" /ft.
——————

Z2'Type 2 Aggregate Subbase

1 " CITY OF PACIFIC, MISSOURI
ype 1 Aggregate Subbase oncrete Curb & Gutter ==
CUL-DE-SAC
Section A-A: ASPHALT PAVEMENT WITH ROCK BASE DETAL
Dr. GP.L. STR.12
cn.rLB.| 2000 "




OQUUC AL

Zr s uw

. ©
I g€
= | 36 .
ik Q [
e s @ 5
b | =8 x i
Alternate Location =8 3 g Q&
Survey Monument < k]
= &
Street N N -3
- eet Name
..Ec. < Sign Location 8: ?'2'
<||E o %
o ~ LIS) b
= 4 ~/
R/W S o Q’
" :
. .-4.\ L — © Alternate Locat
Do 4 4G A i 3 c ernate Locatio
[ 740 ?.Sidewalk .. - S' Handicap Ramp \2??@ € /—Survey Monuiaent
| % &l Jl=10'=
% Handicap R &
\-Verticol Curb \ 62}. NEIop =Amp ~_ R/W ‘
COLLECTOR OR ARTERIAL ST. o3| L A
4' hl—- .
o 3.5
‘;{3 x GENERAL NOTES:
OQK"‘ 4/50 ‘S 1) Minimum sidewalk thickAess is 4 inches. LStreet NJ-ne Rolled Curb__/
AN ‘sé"z,%o S 2 > Sign Location Where Permitted
O ¢ 2} = 4 2) Sidewalk thickness thru Residential Driveways MINOR ST
4/%00 ol £ g 2 is 4° and 7" thru Commercial Driveways.
NN Oqd’ o
v") ¥ 2 Do O 3) Sidewdlk cross slope is 1/4"/ft
. S dis
-E T A E3 4) For sidewalk locations on Cul—de—Sacs
El|E \ see STR.12.
== :
Q -?f‘ ' Street Name5) For handicap ramp details refer to STR.17
& R/ W—\ m X Sign Location
e P oS TR AS E T 6) Street name signs shall be located on both
[ % Sidewalky: 2- % ' AN approaching lanes of the major street at a CITY OF PACIFIC, MISSOURI
“\L Handicap Ramp four—way intersection. Refer to STR.18. S Coptwciic Dainly
TYPICAL INTERSECTION DETAILS
\_ . 7) The contractor shall be responsible for verification BIDEWALKS, STREET NAMES
Vertical Curb % of underground utilities and structures shown or SIGNS AND MONUMENTS
%, not shown on the development plans prior to the
COLLECTOR OR ARTER'AL ST. % placement of sign pogts_ Dr. G.P.L. 2000 STR.16
Ch.R.L.B. :
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GENERAL NOTES
1. Sidewdlk croms siope 1/4/it.
1 Oumymy Joints e
slon Joit (mode with trowsl) 2 For sidewdik locations on Cul—de Soce STR.12.
o 1/2° Pramolded Expansion Joint 3 For longitudingl ond troverse joints, dowsl and tie bar
. oqulr and di i refer to STR.25 ond STR70.
" . 4 Ml Y p t markings by City of Pacific.
For crous siopes, p t ¢t and thick
rafer to 01-STR.O3. s
e e e e —— _|
- { /2
el
= ts

CONCRETE SIDEWALK JOINTS "x4" Wolmanitzed Boord
1
| Py V) Spocing
‘ - | /\ Min. From Edge
,-a-.-u-m /
= I | o [ SIDEWALK EXPANSION JOINT
v | e Jointdong O e e remr s whee of
I = Premolded Expersion Filer € oorerats wom—ms IION7 Hf concrets curbing is doweled, block
f 4 I SR of i P
Stomk Tool Joints |
Vorles T
(= ——E RS
Plan
. !

Wit Vasiable
R DEV. FLANE
Z — : ‘ Handicap Ramp
* Thick Concrete \_r P.CC. 4" Thick Concrete

A secnonce
CONCRETE SIDEWALK AND HANDICAP .10 _.I l: e j l" :;.E."*E:::.“
RAMP AT COMMERCIAL ENTRANCE = kot iee
4 ——— CITY OF PACIFIC, MISSOURI
Standard Construction Detals
SECTIONRSD AVEMENT CONSTRUCTION DETAILS
CONCRETE SIDEWALK

AND HANDICAP RAMPS

Dr. G.P.L.
ch.r.LB. | 2000 [STR.17
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MINOR

+
COLLECTOR

+

Intersection of a Collection Street with a Minor Street. (Use two

(2) sets of signs, both for right indication on Major Street.)

CASE 1

MINOR

MINOR

Intersection with two (2) Minor Streets. (Install in North
or Northeast Quadrant.)

CASE 2

+

Intersection with "T" Intersection. (install as far right
indication on Continuing Street.)

CASE 3

COLLECTOR
+

COLLECTOR

Intersection of two (2) Collector Streets. (Use two (2) sets
of signs. Install In North and South or Northeast and

T

0.091% —= =

41/
6 /4"

I

i

CROSS SECTION

SIGN BLADE

/-SMName

JONES ¥

\sum

GENERAL NOTES:

1. Strest Name sign plates shall be 6 3/4 inches wide
exiruded aluminum paneis In 24, 30, 38 and 42 inch lengths
per drawing shown In this exhibit.

2. Sign Legend shall be 4 inch Saties C Reflective White
fettering for the Strest Name and 2 1/2 inch Series B letters
for the suffix and block number on Green Reflective

All Refiective sheeting shall be Type Il-Enclosed

Lens and mest Federal Specificaion FP-79, 1979 Section
633.08 Sheet Reflective materials,

3. Sign Posts shall have a 2 3/8 inch outside diameter and be
11 feet in length. They shall be either Schedule 40 Aluminum
Pipe or galvanized Steel with a wall thickness of 0.085 inches.

The inside well shall be galvanizad or have a full zinc besed
organic coating in accordance with ASTM-A513 to obtain a
welght of 0.90 oz. per 8q. ft. commercial zinc welght (G-80).

4. Signs are to be mounted a minimum of 3.5 feet from the
back of curb with a minimum clearance from the sidewak of
1.5 feet.

5. Addttional Information relating to fabrication, fleld

testings
and quallty of sireet name signs, connactors and posts Is on

file at Padific City Hall.

6. Sign Posts shall be mounted 18-24 inches in the ground
and set in a concrets base.

7. For addiional information refer fo the Typical Intersection
Details for “Sidewelks, Street Name Signs and Monument,”
Standard Drawing.

8. The contracior shall be responasible for verification of

utilites and siructures shown or not shown prior

underground
to the placement of sign posts.

/-BloekNumber

CITY OF PACIFIC, MISSOURI
Standend Construction Detals

STREET NAME SIGNS,
ﬂDETAn.s AND LOCATION#

Dr. GP.L
Ch. RLB. 2000

STR.18
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“W= Total number of through and left turn lanes approaching
Intersection from the left

*X"= Sight distance to the left. (Measured along driving path)
"Y"= Total number of through and left tum lanes across entire

pavement looking to the right.
“Z= Sight distance to the right. (Measured along driving path)
P.S.D.E.= Permanent sight distance Easement.
F.C.= Face of curb

E.P.= Edge of Pavement

Area Requiring Excavation of
Surface Motericl ond Removal

of Plents and/or Structures Heldht of
Adjacent to and induding u -

the Road Right—of—Way. otorist eye

Helght of
approaching vehicle

4.25'
> ol

L___ "X" or “Z°
(measured along driving path)

TYPICAL PROFILE ALONG UINE OF SIGHT TO THE LEFT

[A[ ]

I

A}

CITY OF PACIFIC, MISSOURI
Standerd Gonstruction Deials

SIGHT DISTANCE
AT INTERSECTION

Dr. GP.L
Ch. RLB.

2000

STR.19
Sh1
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GENERAL NOTES
SIGHT DISTANCE FOR VEHICLE ENTERING ROADWAY FROM STOPPED POSITION
ASSOCIATED WITH NEW DEVELOPMENT e xetion i Ml e bassd
Dmspeed Sight Distance to the Right (‘T Sight Distance to the Left {"X") 2. On existing v dedion sholl be
on oadway ) foaciways spoed
(MPH)  ["Y"=2Lanes|""=3 Lanes | ""=4 Lanes|"""=5 Lanes 'W=1 LanesW"=2 Lanes"W=3 Lanes mf;' ?,;om;’fggg,m?
15 155 165 180 190 155 155 165 i v;’,“,’s"g'“rs RIN Ine poliaipend ol
: resldential streets with a pavement width of 32 ft.
2 210 25 13§ 250 158 210 25 or less the design speed shall be the anficipated
25 260" 280" 295 315 155' 260 280 posticispeed hmb,
¢ 3. On new roadways the design speed shall be 5
50 il i sl 75 S S S m.p.h. greater than the anticipated posted speed
limited. For residential and and nonresidential
35 fad i piad paed 155 360 3% streets with a pavement widih of 32 ft. or less the
0 ne “5 a0 500 155 a5 “5 d"“g"l u”"“"ﬂ ; shall be the anticipated posted
45 465 500 ad Y 155 465 500 4. At ates Infersection, line of sight o the right shall
50 515 555' 590 155' 155' 515" 555" be measured from a vehicle in the left tum lane.
! ] 5. If "W" is greater than 3 lanes or "Y"Is greater than
5 a2 810 o5 s sl il g 5 kanes, sight distance data shall be increased by
&0 420 665' ne 155" 400" 620' 465 exirapolating from values shown on the chart.
" é. If"W" or"Y"include a median, sight distance data
65 e thnd 765 158 A il il shall be increased by interpolating or extrapolating
70 720 778 825' 155' 700" 720 775 from vaiues shown on the chart.

7. Height of motorist eye in stopped vehicle = 3.50 ft.
Height of approaching vehicle = 4.25 f.

"W = Total number of through and left tum lanes approaching

intersection from the lefi.
X" = Sight distance to the left. (measured along driving path) CITY OF PACIFIC, MISSOURI
v = Total number of through and left tum lanes across entire Standard Construction Detalls
pavement looking to the right.
*" = Sight distance to the fight. (measured along driving path) SIGHT DISTANCE
[P3D.E]= Permanent Sight Distance Easement AT INTERSECTION
F.C.=Face of Cub
E.P. = Edge of Pavement Dr. GPL.| 5009 STR.19
Ch. RL.B. Sh2
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GENERAL NOTES

1. May be varied with Steep Grade Approval if
recommended by the Commissioner and approved
by the Board of Aldermen.

2. See STR.40 for Vertical Curve Design.

CITY OF PACIFIC, MISSOURI
Standand Conatruction Delalty

TRANCE CONSTRUCTION DETAILY]
STREET INTERSECTION

PLATFORM

Dr. G.P.L.
Ch.R.L.B.

2000

STR.20
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PRIVATE ENTRANCE PRIVATE ENTRANCE WITH
WITH ROLLED CURB VERTICAL CURB
——A

n
r

F:"$:dhmt 7 = I.Lm “W o

/—Brhl.a;l"l«u— m.wl«'l

Ww“ t dlong
4 |/ kint dongg — 4 L Q:b\ /_pln € 7 L
1/2] r Qﬁ. v Jﬂ!l"< ired -l
mgﬂs

1/2" Premolded
t b
Expansion Joh ch i Groove \ >
g

g
L
=
i
/f?
\Ef
:
g
b
)

/w —C
i DR | 7-8" Concrete __|
\ntegral = 4 A arb & giter — £ L—BL E curb and gutter
PLN G 3 PLAN o
Vorloble Entrance Width Vorktia | Voriable %& Vorigble
2= =

Exist. or New R/W ~

_ e
. ,///,/,, o CITY OF PACIFIC, MiSSOURI

TRANCE CONSTRUCTION DETAI

SECTION D-D RESIDENTIAL
nd sdges of new concrete whal be CONCRETE ENTRANCES
rounded to 1/4" rodil
. G.P.L ‘
2 Gt s it Smensors o shomn . B | 2000 PRI
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PRIVATE ENTRANCE
WITH ROLLED CURB

I——A

r
LF«
ond

n
[

PRIVATE ENTRANCE WITH
VERTICAL CURB

—8

dn M

N\ For length of adjustment and

pavemen} materials SEE DEV.

of odpstment e
Exist. or N o
ﬂ/.:_\ "‘-m_\ Exist. or New _\
Haond permitisd Hogd =
finlsh permitted 2 ‘
i} / o dong ¢ Concrete L %:}\ > ot donq & 1
required @ /2" § Expansion -Ioh!—< hry
> \ s .
2 _ Back of H;' e 5 ] T, L
curb . E —D
76" Concrete__/ ~
htogra cn-} L{a ““:"ﬁ;ﬁ L g o it
PLAN ¢ PLAN o
Entronce Width b Voridiie __Entroncs Width Vartable
!gﬁ]_—mr Ses Plane

1) Do not scole drowing. Follow dimensions.
2) Curb ond foint dimensions shown in
Pavernent

Construction Detolle for Joints ond Curbs,
Stondord Drowing.
3) The thickness of the first section of
sidowalk

on eoch side of the entronce sholl be
increcsed to motch the drivewoy cpproch
povement thickness.

Sope 1/8°/M. lgape 1,
TR AT AR 7,
L7777 777 A

th'l:-' curb and
Qu — oltic Concrate
— Surfoce

S Bevs 7 S
“—Hose os Required

Curb,
& Gutter

SECTION C-C

Standard Construction Detals

TRANCE CONSTRUCTION DETAIL

APSHALT ENTRANCES

RESIDENTIAL

Dr. GPL
Ch. RL.B.

2000 STR.21E
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[STVAN S 19 §

-of-way Line

\BackofCurb

2
g
8
:
§ £

g ‘_10'__1__:1;: 0 \7
\Mln. 2 Min )

s A B
N e
Edge of Pavement.~

See STR.17 for
Handicap Ramp
Details

*May be varied to conform to type of entrance
construction In approved subdivislons.

**Minimum as prescribed by zoning district.

CITY OF PACIFIC, MISSOURI
Standand Conatruction Detafly

ENTRANGE CONSTRUCTION DETAILS
RESIDENTIAL
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VUV 45 A AL

L S T

Right—of—Way
Line

Property Line \

/— Street Curb

i
Q€E

See STR.23 for 1
Entrance Dstails c x
not shown s g
38

| Sight
Distance
| Triangle
Property Line —\
20" min *24’ min
*® 35 max
Right—of—Way
Line E | , \ /
\_\/ /
' T A
Sidewalk —
/ \Z{e STR.17
Street Curb for Handicap

Ramp Details

*Entrance radit may be increased as determined
by the Commissioner of Public Works to provide
for high traffic volumes or movement of large trucks.

**Minimum as prescribed by zoning district.

CITY OF PACIFIC, MISSOURI
Standant Gonstruction Detals

TRANCE CONSTRUCTION DETAI
COMMERCIAL

ENTRANCE CLEARANCE

Dr. G.P.L.
Ch.R.L.B. 2000|STR.24
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i /~Tys B or F Joint 8 or F Joint . T
1/4 MT 1w X W i A s - AJ_[—Tb:.. - 174" /8 o.r;- Siopy— r ,f w“,a Joint .
e Y | | APE; [ ~Iy . o = I 1 i
[ ———— e e e e o Y A ¥ e ——
SECTION-26' WIDTH SECTION-32" WIDTH SECTION-40" WIDTH
1. 0o not scde drowing. Follow dimen
- 'z - 1/€/m ¢—|gqc Typs B or F Joint ° ollow slone.
i = :lL- = o |/4'g 1 g "5 - zmmm:umwu-::awtm the
povamaen an material
= /_m ] oot v] e tzl_—_ﬁ—zé_xzn_j e 'w'mh;"“'
SECTION-30" WIDTH Bemkcten, of e Sushir, Short v ot oy
SECTION-50 e, ane or more
WIDTH pmdodmrdd-«:m top«m;mh.ln'!“l'aldlm
M Joints shall ba secied - /[B rectanguior structures.
per Section 3.4.17. 4. Driveway configurations cre shown In the Entrance
w[| \}e
R 8 AA or A B i :. See Stondard Detols STROI-STRO3 for typlcal
7- B4 e ] Morh 8. Refer to Powement Construction Detolls “Joits and
s — 7 3 $ > 3 CQurbe® for Joint ond bor requirements. Note that widthy
. - 7 = / I T r ;:ymg.mﬁdmﬂdb:. t
® J 2 F B See Standord Drawing STR.70.
1 8/ 7. Tronsverse of longitu
= | 1% ] , Lo aoit S Ltk sopation Bl 1
Ls E s tool,  such devise hos bea approved in advance by
AA or A MaA Efs the Deportment.
& The locations of the Typs B and Typa F longitudina!
8 o Ut G ok WAithe O SMMUOton ¥ SOrOed
s PLAN OF JOINT LOCATION the
| . v:'“ m‘: W of, itarmectiog Lrinesis gt "‘°:'d it a4 9. Detals for rolled curb (whers permitted) are similar
Conatruction Plons.
=L
JOINT REQUIREMENTS FOR CONCRETE PAVEMENT
STREET JOINT TYPE JOINT AND BAR REQUIREMENTS
All Arteridl, Coun TWE 6
umw o | Traverse 1"# smooth dowel bars 18%g. @ 12" ctr.
Cotector o Longitudinal Within o poured section: At the edge between two poured sections:
2550 Wide Type F 72'.’.‘ 8 CITY OF PACIFIC, MISSOURI
l;_ﬂv:_n-lt doformed tis born 30" Ig. © Mctr. 5/% sdsfermed ts bere 30 ® X'k, Standard Construction Detaks
—8" Thick TYPE AA
concrste Expdndion 1"$amooth dowel bars 187g. © 12°ctr. INTEGRAL VERTICAL CURB
AND CONCRETE PAVEMENT
TYPICAL SECTION AND DETAIL
Dr. GP.L
on. RLB. | 2000 [STR 25
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CREST VERTICAL CURVES

SAG VERTICAL CURVES

61& <] -ZT-WQduthﬁ

A= Aigebraic Difference In Grade, Percent

L = Length of Vertical Curve, Feet

K = Rste of Vertical Curveture, Fest/1% Change In

Gradlent

"K" VALUES FOR CREST AND SAG VERTICAL CURVES|
|:mn3peed Minimum
2 Lane 3 Lane 4 Lane 5 Lane Value of
(MPH) Pavememt | Pavement | Pavement | pavement ®
15 10 | 10|10 |10 | 15| 10| 15 | 10 50°
20 20 | 20 |20 | 20| 20( 20 | 25 | 20 eor
25 25| 25 | 30 | 30 | 35 30| 35 | 30 75"
30 35 | 35 | 40 | 40 | 45 | 40 | 55 | 40 o0
35 50 | 50 | 55 | 50 | 65 | 50 | 70 | 50 105'
40 80 | 70 | 80 | 70 | 80 | 70 | %0 | 70 120'
45 20| 90 | 120 | 9 | 120 | 90 | 120 | 90 138
50 180 | 110 | 160 | 110 | 160 | 110 | 160 | 110 160"
55 220 | 130 | 220 | 130 | 220 | 130| 220 | 130 165'
60 310 | 160 | 310 | 160 | 3t0 | 160| 310 | 160 180"
a6 400 | 180 | 400 | 180 | 400 | 180 | 400 | 180 195'
70 540 | 220 | 540 | 220 | 540 | 220 | 540 | 220 210°
FORMULAS: K=L+A ORL=KA
EXAMPLE 1: 4 Lane Pawvt., Design Speed=35m.p.h. GENERAL NOTES
Crest Vertical Curve where A=6.0 1. On endsting roadways, the design speed shall be the 85th
L=65'x6.0=390" percentile speed of motorists on the roadway as established by
radar studies, or 5m.p.h. greater that the posted speed limit,
EXAMPLE 22 2 Lane Pavt, Design Speed=25m.p.h. whichever is greater. For residential and nonresidential streets
Crest Vertical Curve where A=2.5 with a pavement width of 32ft. or less, the design speed shall be
L=25%2.5=62.5 -Use minimum "L" as the anticipated posted speed Hmit.
shown In right column, L=75'
2. On new roadways, the design speed shall be 5Sm.p.h. greater
EXAMPLE 3: 3 Lane Pavt., Design Speed=45m.p.h. than the anticipated posted speed limit. For residential and
Sag Vertical Curve where A=3.0 nonresidential streets with a pavement width of 32 ft. or less, the
1L=80x3.0=270" design speed shall be the anticipated posted speed limit.
Special attention to dralnage must be 3. Uitimate Pavemnent Width shall be used to detarmine the "K”
CAUTION! | oxarcised where a K" Value greater than  Values.

160 is used.

CITY OF PACIFIC, MISSOURI
‘Standard Conetruction Detalls

RECOMMENDED
DESIGN CONTROL

FOR VERTICAL CURVES

Dr. GP.L
Ch. RL.B.

2000

STR.40
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PAVESENT
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GENERAL NOTES

1. The dowel supporting unit shall be factory assembled
and capable of holding the dowels in their required
positions. In the completed joint installation, no dowels

shall vary from it's required position more than 1 in 36.

2. The dowel bar spacing shall be 12 inches on center,
beginning 6° from outer edge of the pavement.

3. Tie wires, bars, or clips used to strengthen dowel
basket assemblies for shipment and installation shall be
removed or cut prior to placing concrete.

4, Staking pins shall be fabricated from 1/0 ga.
(0.3065) wire minimum with a suitable hook. Staking
pins shall have a length of 18 inches Type A and Type
B Assemblies unless otherwise directed by the engineer.

5. Wires, bars, or clips shall be used as necessary to
strengthen the assemblies.

6. Minor variations in the configuration of the support
units will be allowed.

7. The wire end of each epoxy coated dowel shall be
marked with a spot or point at least one inch in
diameter and contrasting in color with the epoxy
coating.

DOWEL BARS
PAVEMENT BAR SIZE
THICKNESS | DIAMETER LENGTH
CITY OF PACIFIC, MISSOURI
7"ORS8" 1" 18" Standard Consiruciion Detalis
PAVEMENT CONSTRUCTION DETAI
DOWEL SUPPORTING UNITS
APPROVED FOR USE WITH
TRAVERSE JOINTS
Dr. GP.L.
Ch. RL.B. 2000 |STR.60
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GENERAL NOTES

1. Construction jot and tie bars may be amiied when curb s poured itegrel
with pavement.

2 See STR.O1-STR.03 for psvernent thiciknees.

3. Type "G" Transverse Joint is required for Arterial and Collector Streets. Use
Type "C" Transverse Joint for ail others.

4, Refer o STR.2S for joint and bar requiremants for different street
dlassifications. Note thet width and location of each poured portion of the
pavement may change the type and locstion of joint required.

8. All deformed bars for joints end curbs shall be Bliet Street Bars conformed to
ASTM. 815-75, Grade 40,

8. Length of the bars shall equal the thickness of pavement plus the height o
curb leas 3°. Tie bars shall bs placed st 24" conters.

7. Tranaverss or longitudinal construction joints in silp formed pevemernts may
be mads with a groover of tool If such devics has been approved in edvance by
the Department.

8. For dowel supporting units, refer o STR.00.

O e 8T
c-;.“_-‘i; R

) CURB 2

e

iD GUTTER

" WIDE

VERTICAL CURB AND GUTTER
(30" WIDE) CITY OF PACIFIC, HEESURI
PAVEMENT CONSTRUCTION DETALS
JOINTS AND CURBS
o oL | 2000 [sTR.70
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onst. CL

** Rolled Curb (ade 4—*4 Bars ©® 12%ctr.
7 1-*4 Bar **Rolled Curb
S‘Ope u/ft’
-T- - . L . " T : . = % -
"‘: » 2% — 5 - 2
.°| g i E ¥l
o | o —
6" —=] f=— 3 Section A-A 4 Bars @ 12%ctr.
, (see detqil)
Type C Joint 10’ 7 10— Type A2 Joint
{ ‘ [ of Pavement '
P RN R BT ST Sl = b PPLIE. R i SR S PRI ;

______

18" lap splice as needed ©
Thickness of pavement and base '-a-ji ( detail)
= (see detai

as prescribed by street type.
— 2 l-_l

Section B-B

*4 bars @ 12"ctr. with 1 % g

*4 bars @ 12"ctr,

Downgrade Slope of Pavement
SEE DEV. PLANS
200" Max.

" * 4’ Lugs shdll be

required for street grades
of 7%— 12% 5' Lugs shall

be required for street

grades greater than 12%
** Vertical curb may be
required. See Dev. Plans

L

!

wRolled Curb—/

<10

SIS | Y

\— P.C. Concret
Pavement

/— *#Rolled Curb

A

=)

Type A2 Join t~
——-m

Type C Joint—

W

Type C J)lnt\

*4 Bars @ 12"ctr.

PLAN

Pavement thickness transition to 12" at Lug

GENERAL NOTES:

1. Do not scale drawing. Follow dimensions.

2. For longitudinal and transverse joints,
dowel and tie bar requirements aond curb
dimensions refer to Standard Drawings
STR.25 and STR.70.

3. Pavement Lugs shall be required on all
street grades of 7% or greater.

4. Pavement-Lugs shall be located at or
near the point at which the street grade
first exceeds 7% and then proceed uphill at
the following spacing: 200’ intervals on
tangent sections; or as otherwise directed
by the Department.

£-6"(4'Lug)
5'-8"(5"ug)
3'-0"(4"Lu
. [F-otsug
- /h
A +Y 90Bend
oo N
33 18°R
*in ‘ 4 Bar 9'-11 1/2° 1g.(4'Lug)
N 4 Bar 11°—11 1/2" 1g.(5Lug)
w®© in . m
'l'l:: -ob -6
i I
BAR BEND DETAIL
CITY OF PACIFIC, MISSOURI
Standard Construction Defalls

PAVEMENT CONSTRUCTION ocmw.sr
PAVEMENT LUG

GP
R.LB. Sh 1

Dr.
Ch.
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9L’ T-9D

GENERAL NOTES:

1) Do not scale drawing. Follow dimensions.

2) Length of the tie bars shall equal the thickness
of pavement plus the height of curb less 3".
Tie bars shall be placed at 24" centers.

3) All necessary pavement markings by City of
Pacific, MO.

4) See Standard Details STR.01-STR.12 for
pavement and base thickness.

~=— Driving Lane

1/2”9 Deformed Bar(See Note 2)

P.C. Concrete{(Non—Reinforced)

4\Fm - Gf:;et: Driving Lane —=
Edge Line Striping

Asphaltic Concrete

Wearing Surface

Type 1 Aggregate Base
Prepared Subgrade

P.C. Concrete Pavement

Base as Required

- “'.".'.'-'.'3 Y= i
..... ‘V':";.

.‘. .,. . v,.,. .,._,.

Asphaltic Concrete Pavement Surface

CITY OF PACIFIC, MISSOURI
Standard Construction Detals

PAVEMENT CONSTRUCTION DETAIL
6" RAISED DOWELED—
ON CONCRETE MEDIAN

Dr. G.P.L.
ch.r.LB. |2000|STR.76




VUV A ML

LL 1742

(SEE NOTE 5)
Monolithic Concrete Island
. ! with Handicap Ramps
B" Vertica] Curb ' ' ‘ 'W+5p" M ——= i ; 6" Vegtical Cyrb
I | Treé Lawn I I L ‘< { [ I I Tsz La
\
f 5 Lo s f
2) “‘
-*' - N \ 0 N -"
4 W.Sidewalk 3 < 4" W.Sidewalk
o N 0 s
Ol ~ \0 e€ ~|<
Zlo andicap \ f / al®
2 E Ramp (typ) , g g,
|y Extension of Sidewalk ,|X
t as Required by 3
A Earth Plug for Department A
Future Sign (typ) l
m -
3 ¥ t_Curb Transition
f if Applicable
=

Al

14) Driveway configurations are shown in Stondard
Detalls STR.21-STR.24.

10) Tronsverse or longitudinal construction joints in slip
formed pavement moy be made with o groover or
tool, if such device has been approved in advence by
the Department. heavy usage and

11} All catch baosins shall be separate from the pavement Minimum Thick for P t s
ond curb by exponsion joint material extending CONCRETE (T)
completely through curb ond slab. All Residential Minor 6"

aond Locol Streets

Residentiol Collector, All County 7
and Non-Residentlol Streets ond

Al Commercial Entrances.

All Arterial Streets 8

12) When o joint folls 5 feet of, or contacts basin,
manholes, or other structures, shorten ons or more
panels elther side of opening to permit joint to fall
on round structures and at or between comers of
rectanguior structures.

13) Sidewalk thickness Increases is 4" thru Residential
Oriveways and 7° thru Commercial Oriveways.

GENERAL NOTES:

1) Sections are symmetrical about construction
centerline.

2) For roadway cross siopes, pavement types and
thickness refer to STR.01-STR.12

3} All necessory pavement markings by the City of
Pacific, MO.

4) Eoch comer radius sholl be aa required by the
geometric layout wown and Increased to the
neareat 5 faot dimensil. nl
acceptoble comer rodius shall not be less
thon 50 feet.

5) The intersection angle sholl be designed ot 90°
Is opproved by this Deportment.

6) Greater channelizotion lone widths may be
required if an intersection angle less then SO
is opproved by this Department.

7)dFor fongitudinal ond transverse joints, dowel

on

tie bar requirements and curb dimensions refer

to STR.70 Note that width and location of
each

poured portion of the pavement may change

the
type ond location of the joint required.

8) The location of the Type B ond F longitudinal
construction joints in the sections may be
interchan: for the different widths of
construction if approved by the Department.

9):«»&@ romps ore required with sidewalk and

ou

See Standard Detalt STR.17.

CITY OF PACIFIC, MISSOURI
Standand Construction Detals
INTERSECTION CHANNELIZATION DETAILS

RIGHT IN — RIGHT OUT
CHANNELIZED STREET OR
COMMERCIAL ENTRANCE

Dr. G.P.L.
ch.r.LB.|2000 STR.77
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VVUW £ AL 58

Vo 174

® Construction & R/W Con tion & R
5 Conviiivn B O S~ o
l ope Same a3
i { Pavement

qvunan! & Bose Thickness as requ
1 120 o i ‘S’opa acr:le as
ﬂm“ r 12° [ 'avemen

‘ 5 WITH TYPE 1 AGGREGATE OR MATERSAL APPROVED BY ENGIEER. Limits
3 i & :
CASE 2 |

e _[Orlglnol Ground
S Loa

— —

ope some as

m T GENERAL NOTES
e Construction & R/W \ struction & R/W 1. For road t types
< Conterine Centerfine il oy S e B
| Standard Detall STR.O1 thru STR.12.
IE o I iy Ao, b 2 Cose 1, 2, ond 3 detalls apply t
- fireclay, or o unsuitable , 2, on s apply to
4 /Oigindl Ground Pavement & Thickness a3 Required  gincrod materidl o be pl Arteriol and Collector streats. Case 4
E iribiion 12" /—pamt ?‘ﬁ“ detalls apply to Minor streets.
L Pavement Surface [ Pavemnent
1

l Centerline ~To be Bad:mled with Type 1 ﬁil
ope Some as . r und« the ﬁ

T_~imits of Type 1

SR/w une

dergrading
CITY OF PACIFIC, MISSOUR!
BNDER%RADING HMITS ) S oM Do
TYPICAL UNDERGRADING
DETAILS

Dr. G.P.L.
ch. RLB. | 2000 | STR.90




DETECTABLE r— 12° to 18" MAX.
WARNING TAPE

(WATER MAIN ONLY) _\ ALTERNATIVE TRENGH WALL
//\

o R

. .
“ %
[ s

" MIN. 18" OR PIPE OD

FINAL BACKFILL
LOOSE SOIL OR M&

SELECT MATERIAL

o 2 ¥
TR i

Fa 412, WHICHEVER ‘=1

%000 %000 020 0 %0 %%
R R RARHIIHNS
o betetet e s 1 08 %2 %%
KASEEN 7 Vetetel
0000 7 ANXK KK

TYPE 2 OR TYPE 3 AGGREQATE A

&

TYPE 3 AGGREGATE HAUNCHING, TO CENTER LINE OF PIPE

:-.-.“—.'.T-;"”J‘/f:.t‘-. ol= N\

150-0:-0-0:-0-0.73 Tog*
?/\ :._..::\! 2_:’ :.’.*3}:.. E:’ }.:4 ‘%/\; TYPE 3 AGGREGATE BEDDING, 4° TO 6 " THICK A
SN NN [ ]

NOTES: FIRM, STABLE UNDISTURBED EARTH /4\
ACOMPACT TO 90% STANDARD PROCTOR DENSITY, AASHTO T-99.

&LOOSE SOIL IS DEFINED AS "NATIVE SOIL EXCAVATED FROM THE TRENCH, FREE OF ROCKS, FOREIGN MATERIAL,
AND FROZEN EARTH", SOIL SHALL BE PRESSED DOWN WITH WHEEL OR TRACK OF TRENCHING/BACKFILLING
MACHINE OR LEFT WITH A 3* HIGH MOUND OVER THE TRENCH TO ALLOW FOR SETTLEMENT.

WHERE TRENCH WILL BE UNDER PAVED SURFACE (STREET, SIDEWALK, PARKING LOT, ETC.) FINAL BACKFILL TO
E TYPE 1, TYPE 2, OR TYPE 3 AGGREGATE COMPACTED TO 80% STANDARD PROCTOR DENSITY, AASHTO T-89.

AOF UNSTABLE SUB-GRADE IS ENCOUNTERED, EXCAVATE TO FIRM, STABLE MATERIAL AND BACKFILL WITH TYPE 3
AGGREGATE, COMPACTED TO 80% STANDARD PROCTOR DENSITY, AASHTO T-80.

F TRENCH WIDTH IS EXCEEDED, PIPE EMBEDMENT AND BACKFILL TO BE COMPACTED TO A POINT OF AT LEAST
.5 PIPE DIAMETERS FROM THE PIPE ON BOTH SIDES OF THE PIPE OR TO THE TRENCH WALLS, WHICHEVER I8 LESS.

WHENEVER POSSIBLE, CLEAR WIDTH OF TRENCH AT TOP OF PIPE SHOULD NOT EXCEED PIPE OD PLUS 24 INCHES.

7. LEDGE ROCK, BOULDERS AND LARGE STONES SHOULD BE REMOVED TO PROVIDE 6 INCHES OF BEDDING
UNDER PIPE AND ACCESSORIES,

8. THIS DETAIL MODIFIES AND SATISFIES THE REQUIREMENTS OF WATER MAIN TRENCH AND BEDDING DETAILS
TYPE 5 PER AWWA C150, AWWA C800 AND AWWA C805.

9. SEE SECTION 8.1 FOR AGGREGATE TYPES.
aa- MIN. FOR WATER LINES.

11. DETECTABLE WARNING TAPE AS MANUFACTURED BY SAFETY PRODUCTS, OR EQUAL. TAPE SHALL BE 3-INCH
WIDE, CODED COLOR BLUE, AND HAVE TEXT DENOTING "CAUTION: BURIED WATER LINE BELOW".

12. WATER MAIN TO BE FITTED WITH SINGLE THWN #12 COPPER LOCATOR WIRE.

CITY OF PACIFIC, MISSOURI
PIPE TRENCHING AND Standard Construction Details
BEDDING DETAILS cD:L ;'.Elli'. — N

JULY 2000 Ch-2.01



DETECTABLE — 12" to 18" MAX.

WARNING TAPE
(WATER MAIN ONLY) _\/ /\ALTERNA“VE TRENCH WALL
%\ T B T G e k

Vot IR LI T G B FINAL BACKFILL

B R A LOOSE SOIL OR

|~ MIN. 18° OR PIPE OD:. ; < :. ; SELECT MATERIAL A A A
~+ fm— +12°, WHICHEVER ‘~e=.
| . ISGREATER -

12" MIN
0% TYPE 2 OR TYPE 3 AGGREGATE A
’f,:’.:’:’o &
CENTERLINE __ AR
OF PIPE

NOTES: FIRM, STABLE UNDISTURBED EARTH A
/A\COMPACT TO 90% STANDARD PROCTOR DENSITY, AASHTO T-9.

LOOSE SOIL IS DEFINED AS "NATIVE SOIL EXCAVATED FROM THE TRENCH, FREE OF ROCKS, FOREIGN MATERIAL,
AND FROZEN EARTH". SOIL SHALL BE PRESSED DOWN WITH WHEEL OR TRACK OF TRENCHING/BACKFILLING
MACHINE OR LEFT WITH A 3" HIGH MOUND OVER THE TRENCH TO ALLOW FOR SETTLEMENT.

WHERE TRENCH WILL BE UNDER PAVED SURFACE (STREET, SIDEWALK, PARKING LOT, ETC.) FINAL BACKFILL TO
E TYPE 1, TYPE 2, OR TYPE 3 AGGREGATE COMPACTED TO 80% STANDARD PROCTOR DENSITY, AASHTO T-89.

A]F UNSTABLE SUB-GRADE IS ENCOUNTERED, EXCAVATE TO FIRM, STABLE MATERIAL AND BACKFILL WITH TYPE 3
AGGREGATE, COMPACTED TO 80% STANDARD PROCTOR DENSITY, AASHTO T-80.

A IF TRENCH WIDTH IS EXCEEDED, PIPE EMBEDMENT AND BACKFILL TO BE COMPACTED TO A POINT OF AT LEAST
2.5 PIPE DIAMETERS FROM THE PIPE ON BOTH SIDES OF THE PIPE OR TO THE TRENCH WALLS, WHICHEVER {S LESS.

6. LEDGE ROCK, BOULDERS AND LARGE STONES SHOULD BE REMOVED TO PROVIDE 4 INCHES OF CONCRETE
CRADLE UNDER ALL PIPE AND ACCESSORIES.

7. SEE SECTION 8.1 FOR AGGREGATE TYPES.

A FOR PLASTIC PIPE, USE CONCRETE COLLARS 2 FEET LONG AND 6 INCHES THICK EVERY 12 FEET ADJACENT TO AND
DOWN STREAM OF BELLS (IN LIEU OF CONCRETE CRADLE).

36' MIN. FOR WATER LINES.

10. DETECTABLE WARNING TAPE AS MANUFACTURED BY SAFETY PRODUCTS, OR EQUAL. TAPE SHALL BE 3-INCH
WIDE, CODED COLOR BLUE, AND HAVE TEXT DENOTING "CAUTION: BURIED WATER LINE BELOW".

11. WATER MAIN TO BE FITTED WITH SINGLE THWN #12 COPPER LOCATOR WIRE.

CITY OF PACIFIC, MISSOURI
Standard Construction Details

Dr. T.R.L.
Ch. RLB. 2000 PIP.02

CONCRETE CRADLE

JULY 2000 Ch-2.02



DETECTABLE 12° to 18" MAX.

WARNING TAPE
(WATER MAIN ONLY) ALTERNATIVE TRENCH WALL
//\ 'S:.;'
5\::“1' R A\ et I /7 FINAL BACKFILL
NN T MIN 18° ORPIPEOD ! [+ OAN LOOSESOILOR /2\ /3\ /8\
Gy [+ +12, WHICHEVER o' 7 SELECT MATERIAL
A\ f ISGREATER i fSH
N Y
&/\\ e N ‘
N PRl
CENTER LINE ok R
OFPIPE—%" e : § CLASS "A" CONCRETE
/\ g i A AN J
a\/‘. ‘ 5 ' Pa . ..//\I "M
R T
FIRM, STABLE UNDISTURBED EARTH &
NOTES:

1. SUPPORT PIPE TO PREVENT DISPLACEMENT DURING PLACEMENT CONCRETE. EXTEND CONCRETE TO
UNDISTURBED EARTH AND PLACE CONCRETE WITHOUT HORIZONTAL CONSTRUCTION JOINTS.

LOOSE SOIL IS DEFINED AS "NATIVE SOIL EXCAVATED FROM THE TRENCH, FREE OF ROCKS, FOREIGN MATERIAL,
AND FROZEN EARTH". SOIL SHALL BE PRESSED DOWN WITH WHEEL OR TRACK OF TRENCHING/BACKFILLING
MACHINE OR LEFT WITH A 3" HIGH MOUND OVER THE TRENCH TO ALLOW FOR SETTLEMENT.

WHERE TRENCH WILL BE UNDER PAVED SURFACE (STREET, SIDEWALK, PARKING LOT, ETC.) FINAL BACKFILL TO
E TYPE 1, TYPE 2, OR TYPE 3 AGGREGATE COMPACTED TO 90% STANDARD PROCTOR DENSITY, AASHTO T-86.

AIF UNSTABLE SUB-GRADE IS ENCOUNTERED, EXCAVATE TO FIRM, STABLE MATERIAL AND BACKFILL WITH TYPE 3
AGGREGATE, COMPACTED TO 80% STANDARD PROCTOR DENSITY, AASHTO T-80.

IF TRENCH WIDTH IS EXCEEDED, PIPE EMBEDMENT AND BACKFILL TO BE COMPACTED TO A POINT OF AT LEAST
2.5 PIPE DIAMETERS FROM THE PIPE ON BOTH SIDES OF THE PIPE OR TO THE TRENCH WALLS, WHICHEVER IS LESS.

6. LEDGE ROCK, BOULDERS AND LARGE STONES SHOULD BE REMOVED TO PROVIDE 6 INCHES OF CONCRETE
ENCASEMENT UNDER ALL PIPE AND ACCESSORIES.

7. SEE SECTION 8.1 FOR AGGREGATE TYPES.
36‘ MIN. FOR WATER LINES.

9. DETECTABLE WARNING TAPE AS MANUFACTURED BY SAFETY PRODUCTS, OR EQUAL. TAPE SHALL BE 3-INCH
WIDE, CODED COLOR BLUE, AND HAVE TEXT DENOTING "CAUTION: BURIED WATER LINE BELOW".

10. WATER MAIN TO BE FITTED WITH SINGLE THWN #12 COPPER LOCATOR WIRE.

CITY OF PACIFIC, MISSOURI
CONCRETE ENCASEMENT Standard Construction Details
o RiB 2000 PIP.03
JULY 2000

Ch-2.03
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4" @ BUILDING/SERVICE LATERAL

SEWER MAIN

45° WYE BRANCH

45" BEND E

45° WYE BRANCH| CONNECTION

SEWER MAIN

/— 4°0 BUILDING/SERVICE LATERAL
TEE BRANCH ( ——q

TEE BRANCH CONNECTION

PLAN VIEW

6° MIN

45° BEND

49 BUILDING/SERVICE LATERAL

SLOPE TO FIT.
45° MAX. FROM VERTICAL.

INDISTURBED EARTH
TEE OR 45° WYE

4" MIN

CONCRETE BEDDING - TO EXTEND NO LESS THAN 1-0°
ON EITHER SIDE OF CENTERLINE OF FITTING SPUR.

ELEVATION VIEW

CITY OF PACIFIC, MISSOURI
Standard Construcsion Detalls

TYPICAL SERVICE
CONNECTION

Dr. TRL. PIP.04
Ch. RLB. 2000




NOTES:

B. 1 to 3 cement and sand.
C. Pre—mix concrete.

1) 6 inch V.C.P. without compression joint shown.
2) 6 inch V.C.P. without compression joint.

(Existing) 6" Tee or Wye with
compression joint material

VIS IO OIS,

House Lateral )

.

Ll LL L

HOUSE CONNECTION

Use sewer title and oakum.

3) If 4 inch house connection is approved, a 4 inch to 6 inch increaser is required.
4) If 6 inch P.V.C. is used a Fernco Adapter or sewer title and oakum may be used.

5) A clean, dry bedding material is required around the completed connection before
backfilling. The bedding material shall be one of the following:
A. Pacific Type 3 Aggregate Bedding

HOUSE CONNECTION
TO EXISTING
TEE OR WYE

CITY OF PACIFIC, MISSOURI
Standard Construction Details

Dr.

Ch.

TR.L.
R.L.B.

2000

P1pP.05

JULY 2000

Ch-4.05



Class "B" Concrete

1-3 Mortar

NOTES:

1. The opening shall be cut by the contractor to a sufficient size to permit inserting
a tee saddle or short length of pipe at the required elevation and angle to aliow at
least 2 inches space around the pipe. This space will be solidly filled with 1-3
cement — sand mortar and the new pipe neatly trimmed and painted up flush with
the inside of the main sewer.

2. If there are reinforcing bars in the sewer wall, only those preventing Insertion of
the pipe may be out. All others shall be bent into a class "B” concrete collar at
the junction of the connection pipe and the main sewer.

CITY OF PACIFIC, MISSOURI
HOUﬁ&?{,'ENS ngNs Standard Construc;tion Details
TEE SADDLE g; gf.'!i.' 2000 PIEDE

JULY 2000 Ch-2.06



Fernco Donut No. 614

Mal‘n ALV TN eA
Sewer 6" PVC House L NOTES:
i Lateral Li
s o Prcin Spigot W/ 1) 6 inch VCP or 6 Inch PVC house connection Into public
2277 I TIZ I 7777 VCP or pubﬂc PVC main 8 inch to 24 inch diameter and
no wye or tee available, a machine tap is required.

Aluminum Saddle 2) The City will cut the hole in the main, provide and
epoxy the saddie to the main. All other material and
labor are the responsibilty of the contractor.

3) A cleandry bedding material is required around the
complete connection before back filling. The
bedding material shall be one of the following:
A. Pacific Type 3 Agaregate Bedding
B. 1 to 3 Cement to Sand
R A S C. Pre—Mix Concrete
6" VCP House
Lateral Line W/ §* 4) if 4 inch house connection is approved, a 4 inch to
Compression Joint| 6 inch increaser is required at machine tap.

MM AT A A AT AT AT AT A A

ZZ]

Type 1 or Type 3
Compression Joint

Vv

5) All excavation must be adequately braced before
Aluminum Saddle City will make an inspection.

6) All material required to make an approved connection
must be on the connection site at the time of arrival of
the tap truck. If the material is not available, the tap

Sewe rFi.'l!“ :h:nzogamtmh must be rescheduled.

Ll ol b L L L Ll L L L L

6" VCP House ‘_L
Lateral Line W/
Plain Spigot End

Ll L L b L L L

)

Aluminum Saddle

CITY OF PACIFIC, MISSOURI
Standard Construction Details

Dr. T.R.L.
Ch. RLB. 2000 PIP.07

MACHINE TAP

JULY 2000 Ch-2.07



Plastic Saddle Tee or Wye Fitting
(Solvent Weld)

—

Existing Alastic Sewer J

Adjustable Stainless
Steel Straps and Screws

When a connection to a plastic pipe is dllowed and a connection is largest than 6
inches in diameter, a solvent weld wye or tee fitting of a similar material must be

used. (Example: 10"x 8")

This is accomplished by careful cutting a hole with a saw in the main at the required
location. After cutting and shaping the hole to the size of the fitting. The following

steps should be taken:

1. Clean and dry both inside saddle wye surface and pipe surface to be solvent
cemented.

2. Important: Apply a liberal, heavy coat of ONE~STEP SOLVENT CEMENT to the inside
surface of the saddle wye and to the exterior welding surface to the pipe.

3. Without delay, mate the surfaces and strap down tightly,. A bead of solvent
should appear after the saddle has bee strapped down tightly

4, Using a rag or paper towel, wipe bead and any excess solvent cement off pipe
and saddle.

5. Allow 30—60 minutes for set—~up time before backfllling. Cure time depends on size
fit of materials being installed and various cold damp conditions.

6. Discard old solvent if it becomes jelled or lumpy.

7. A clean, dry bedding material is required around the completed connection before
backfilling the bedding material should be one of the following:

A. Pacific Type 3 Aggregate Bedding
B. 1 to 3 Cement to Sand Mix
C. "Pre—Mix” Concrete

. CITY OF PACIFIC, MISSOURI
AN DT'E)AE&%ﬂg %RTNE il Standard Construction Details
e B 2000 PIP.08
Ch-2.08

JULY 2000



A-LOK FLEXIBLE RUBBER GASKET

MONOLITHICALLY POURED
BASE SECTION

OVEREXCAVATE 4" TO 6°

NOTES:

40 (NCH ID - 6 INCH
60 INCH ID - 8 INCH

Z:

{ /
A

“9‘"

B >
'S i FLOW CHANNEL TO FORM
B EASY FLOW CURVES
g ¥
FLOW ———e T
D; Y !
) \ s
GROUT AROUND TOP
»
ADJUST TO GRADE WITH COURBES RO
orapncxonmwmmm CAST IRON FRAME AND COVER
WOOD RIVER, IL OR EQUAL SECTION A-A )
18" MAX.
GROUND LINE
\ V\v\‘)»/ %
PRESSFITPS{PFSTEPS :
UNIFORMLY SPACED ON R P | 3rmax o8 f
UNOBSTRUCTED WALL * . /\
o -
N = o CONCENTRIC OR ECCENTRIC
i s it SECTION, FLAT-TOP SECTION MAY BE USED
©8-202 BUTYL ROPE SEALANT, & i ’ x WHEN RESTRICT H
CONCRETE SEALANTS INC, OR EQUAL XA ﬂroc :
*SQUEEZE OUT" FOR VISUAL INSPECTION “
‘;& .'. .
g . » /
> “\ .
MONOLITHICALLY POURED BASE SECTION e . l s % RISER SECTION (A8 REQD TO FIT)
" L .
eSS o
Y 2 PRE-FORMED OR FIELD
’ : INSTALLED FLOW CHANNEL

//“\.\'\

G

&

1. FLOWLINE ELEVATION OF INCOMING PIPES SHALL
BE 0.2 FEET HIGHER THAN THAT OF OUTGOING PIPE.

gfﬁummmwmmaeusmwnmm
TO 30 INCH DIAMETER S8EWER PIPE. 60 INCH

DIAMETER MANHOLE TO BE USED WITH 36 INCH DIAMETER

TO 48 INCH DIAMETER SEWER PIPE.

3, WALL THICKINESS OF MANHOLE TO BE:

2N

4%

INVERT LOCATION AS
INDICATED BY ENGINEER

" pf——— 48T ORB0D ——w="
SN .
|—— 534" o

5B

29

INVERT SHELF, SLOPE TO DRAIN

P

<y o]
0.2 FALL ACROSS FL

¢ (INFLUENT TO EFFLUENT)
3

7 112" TO FL OF EFFLUENT

Y DTS

l' i '
' a%s 0/ 00°00"0

v-n"l“'"

NRIGILEANN,

TYPE 3 OR TYPE 4 AGGREGATE - TAMP
SMOOTH & LEVEL SURFACE BEFORE
BETTING MANHOLE

@ MSA'NHOLES TO BE CONSTRUCTED PER ASTM

5. M.A. INDUSTRIES INC., PEACHTREE CITY, GA OR
EQUAL

CITY OF PACIFIC, MISSOURI

PRECAST CONCRETE MANHOLE
FOR SEWERS

Standard Construction Details

Dr.
Ch. R.L.B.

Tl 2000 MH.01

JULY 2000

Ch-3.01



(M
’ FLOW CHANNEL TO FORM
S EASY FLOW CURVES
.‘1‘;“: "‘- r
.
SECTION A-A

CAST IRON FRAME AND COVER
REFER TO MH.07

PRECAST CONCENTRIC OR ECCENTRIC CONE

SECTION. FLAT-TOP SECTION MAY BE USED
WHEN DEPTH RESTRICTS HEIGHT

LATERAL LINES SHALL NOT ENTER
= THROUGH ANY JOINT

RISER SECTION (AS REQD TO FIT)

A-LOK QASKET, A-LOK
PRODUCTS INC. OR EQUAL

LINE OF ACTUAL EXCAVATION

$/4° STAINLESS STEEL BAND, MiN.
2BANDS, MAX. &' SPACING

8 DROP PIPE

0.2 FALL ACROSS EFFLUENT
(INFLUENT TO EFFLUENT)

OVER-EXCAVATE 4" - 6°

TYPE 3 OR TYPE 4 AGGREGATE - TAMP
SMOOTH & LEVEL S8URFACE BEFORE
SETTING MANHOLE

0:0.0:0:0:6:0.90. 6.
TYPE 1, TYPE 3 OR TYPE 4 AGGREGATE

WA

MONOLITHICALLY POURED
BASE SECTION

CITY OF PACIFIC, MISSOURI

INSIDE FOULWATER Standard Construction Details
DROP MANHOLE g:l RE;: 2000 MH.02
JULY 2000

Ch-3.02



A-LOK OR Z-LOK MANHOLE

[

I

[

/SPACED AT MAX. 16" C-C

MANHOLE STEPS UNIFORMLY
ON UNOBSTRUCTED WALL

A—-LOK OR Z—-LOK MANHOLE

IR

PIPE CONNECTOR ™\

!

[

/‘ PIPE CONNECTOR
%jr;'

LINE OF ACTUAL
EXCAVATION

WALL EXCEEDS 1'.

IF EXCAVATED SPACE QUTSIDE OF MANHOLE
ENCASE SEWER PIPE
WITH CLASS "A" CONCRETE AND REINFORCEMENT

WITH 4—#4 FOR LENGHT OF ENCASEMENT.

TYPE 1 OR 3
CRUSHED STONE,
COMPACTED

INSIDE FOULWATER
DROP MANHOLE
(FOR FREE—FALL)

CITY OF PACIFIC, MISSOURI
Standard Construction Details

Dr.
Ch.

T.R.L.
R.L.B.

2000 MH.03

JULY 2000

Ch-3.03



4" MINIMUM CLASS "A"
CONCRETE ENCASEMENT

,,,,,,,,,,,,,,,

NOTE 1
LONG RADIUS
ELBOW

LINE OF ACTUAL
EXCAVATION
NOTE 2 & 3

1/2" CEMENT
MORTAR PLASTER

o
N
<

8" MINIMUM
DIAME

-~ 1

STANDARD MANHOLE
CONSTRUCTION

PSI-PF MANHOLE STEPS
UNIFORMLY SPACED AT
MAXIMUM 12" C-C

ON UNOBSTRUCTED WALL

D=DIA OF
LARGEST PIPE

CLASS "A" CONCRETE

A-LOK OR Z-LOK MANHOLE
PIPE CONNECTOR

INVERT SHELF
INVERT 1/2" MINIMUM 1-3
SHELF CEMENT—MORTAR

PLASTER. ALL
BRICK STRUCTURES

VER?E&

ANN

_4

SEE NOTE 2

1/2°

—={ WIDTH OF TRENCH |=—0

TS

PLAN SECTION

%

=

PLACE STEPS ON
UNOBSTRUCTED WALL

NOTES:

1) IF LINE OF ACTUAL EXCAVATION EXTENDS BEYOND LINE OF DROP MASONRY, FILL
EXCESS EXCAVATED SPACE WITH CONSTRUCTION MATERIAL OF DROP OR PACK WITH
COMPACTED TYPE 1 OR TYPE 3 CRUSHED STONE TO BASE OF CLASS "A” CONCRETE ENCASEMENT.

2) IF EXCAVATED SPACE OUTSIDE OF DROP PIPE MASONRY EXCEEDS
SEWER PIPE ENCASEMENT WITH A MINIMUM OF 4-#4 BARS FOR LENGTH OF ENCASEMENT

3) MASONRY ENCASEMENT OF DROP-PIPE SHALL BE BONDED AND PLACED INTEGRALLY WITH MANHOLE.
4) DIAMETER OF DROP PIPE FOR SANITARY SEWERS IS SAME AS INCOMING 8 INCH, 10 INCH

OR 12 INCH PIPE SEWER, AND 12 INCH FOR LARGER SEWERS UNLESS OTHERWISE SHOWN
ON PROJECT PLANS. FOR SANITARY SEWERS 15 INCH THROUGH 24 INCH A DROP IS NOT

1 FOOT REINFORCE

TO BE USED: CONNECT TO MANHOLE AT OR WITHIN 24 INCHES ABOVE ITS FLOWLINE.
5) NEW OUTSIDE DROP ON EXISTING MANHOLE REQUIRES #4 RE—-BARS SPACED VERTICALLY

AT 24 INCH C~C, ONE ON EACH SIDE OF PIPE, GROUTED THROUGH 2 INCH DIAMETER HOLES

IN MANHOLE WALL (MIN. LENGTH OF BARS 18 INCHES).

OUTSIDE FOULWATER

CITY OF PACIFIC, MISSOURI
Standard Construction Details

DROP MANHOLE

Dr.

Ch.

TRL.
R.L.B. 2000 MH.04

JULY 2000

Ch-3.04



CLEAN-OUT COVER WITH BOLT DOWN LID
NEENAH R-1977 OR EQUAL
3% )
2" QUICK COUPLER
\ — 4"
e | B | R
wae Fer 3 ‘ v 1
36° MIN.
SURR ROX 24" SQUARE
e ” o CONCRETE PAD
&
2" BRASS CURB STOP Ko
W/ CHECK AND DRAIN o
MUELLER H-15154
OR EQUAL -
"‘"‘ﬂ
2 Y 2" M.J. 90° BEND
G g @ U.S. PIPE U-501
|  OREQUAL
§_FORCE MAIN [ I £ "
4 ¥ RS THRUST BLOCK
4 -
18* SQUARE V7
CONCRETE PAD
e CITY OF PACIFIC, MISSOURI
i %LEAN-OUT Standard Construction Details
Dr. TRL. MH.06
ELEVATION VIEW tr ELE 2000 A
JULY 2000 Ch-3.06.01



BLOCK

CONCRETE |
THRUST

CLEAN-QUT COVER

W/ BOLT DOWN LID

NEENAH R-1977

OR EQUAL
CURB BOX CONCRETE
MUELLER H-10308 THRUST BLOCK
OR EQUAL K

PLAIN END x M.J.

45° ELBOW

------

-

8" SQUARE

2%° SQUARA

CONCRETE PAD CONCRETE PAD

ne—————
"_-H—' GATE VALVE WITH BOX
© oREquAL "% IN LINE CLEAN-OUT
‘ CURB BOX THRUST BLOCK " |
MUELLER H-10308 ;
ﬁ OREQUAL | s P o
Z b E¥yn SO .
3 W | X
§ ! prag
? §_FORCE MAIN : - Hﬂj\i})
&/C e ' 3 :’; |
18" SQUARE_/ e X
CONCRETE PAD CLEAN-OUT COVER
24" SQUARE W/ BOLT DOWN LID
CONCRETE PAD NEENAH R-1977
OR EQUAL
TERMINAL CLEAN-OUT
) CITY OF PACIFIC, MISSOURI
':C?_Eiﬁ_gﬁ'{-q Standard Construction Details
Dr. TRL. MH.06
FLAN VIEW Ch. RLB. 2000 sh2
JULY 2000 Ch-3.06.02



RIB

36"

24"
28 1/2"
I 36" 1

GENERAL NOTES:
1) MANHOLE FRAME TO BE NEENAH R-1642, NEENAH, W, OR EQUAL.

2) WATERTIGHT MANHOLE FRAME TO BE NEENAH R~-1916—F WITH BOLTS,
NEENAHM WIM OR EQUAL.

CITY OF PACIFIC, MISSOURI
CAST IRON MANHOLE Standard Construction Details
FRAME = N 2000 MH.07
JULY 2000

Ch-3.07
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STANDARD CAST IRON
INLET COVER

GENERAL NOTES:

1.

2.

3.

4.

STANDARD MANHOLE COVER TO BE NEENAH R-1642,
NEENAH, Wi, OR EQUAL.

SLOTTED COVER TO BE NEENAH R-2501, NEENAH, Wi
OR EQUAL.

WATERTIGHT BOLTED COVER TO BE NEENAH R-1816-F
WITH BOLTS, NEENAH, W], OR EQUAL.

FOR VENTED LIDS, SPECIFY COVER AND THE NUMBER
OF HOLES REQUIRED FOR LID.

SLOTTED CAST IRON
INLET COVER

ATAAHARTY
AN
SEL SEBR
9.4

O

4
KK KKK
!@%%%%@%%%%ﬁﬁ%g%$ﬁgﬁ
GRXRXRRRAXAXAXS
REE
KA

WATERTIGHT CAST IRON
INLET COVER WITH T8

CAST IRON COVERS

CITY OF PACIFIC, MISSOURI
Standard Construction Details

MANHOLE AND INLET Dr.
Ch.

T.R.L.

RLB. 2000

MH.08

JULY 2000

Ch-3.08



CAST IRON COVER TO FIT IN

SEWER PIPE BELL, R40558
NEENAH FOUNDRY GR EQUAL
4°0 PVC THREADED PLUG
GROUND LEVEL
Ly N 1°G ASTM D3034, SDR35 PVC
@ NZ \EIEAN 7~ CLEANOUT ADAPTER FITTING
7 y
N \
X/ \ 60 CONCRETE
EARTH BACKFILL § % OR C! PIPE CASING AS
x; /- REQUIRED TO REACH
TYPE 3 OR TYPE 4 AGREGATE GROUND LEVEL
> iy 4'% ASTM D3034, SDR35 PVC
T D SO 1/8 BEND (WITH CLEANOUT IN LINE
ONLY. NONE REQYD WITH CLEANOUT
REQUIRED TO REACH R
GROUND LEVEL XAY e  ALRDORIN
\ re (e
(Y, % . 1" WIDE DRAINAGE CHANNEL
CONCRETE BEDDING. CONCRETE TO //\ o //\ TR CEARAGE GHANS
COMPLETRLEINCAM HORBOTAL AN = A0 13 OF CASING
EXTEND MIN. OR 1 ETHER SIDEOF RISER |\ \\NANJEk s

4"@ ASTM D3034, SDR35
4@ ASTM D3034, SDR35

K
\\/ PVC WYE (WITH CLEANOUT IN LINE)
O PVC EL (WITH CLEANOUT AT
END OF LINE)
PVC SEWER PIPE
TYPE 3 OR TYPE 4 AGGREGATE P
CITY OF PACIFIC, MISSOURI
GRAVITY SEWER Standard Construction Details
OUT DETAIL
CLEAN ~ 2000 MH.09

JULY 2000 Ch.-3.09



HEREFORD INLET TOP R R e .
REFER TO SW.0B-SWIT )7 .4 75« 7. 7% = a0
L i & ‘a " L, Y
=8 - 1 o
ADJUST TO GRADE WI =
STANDARD GRADE RIN(?;\:' s s

ADAPTER RING \[/ ) B k \J

T 3
| | _4=1/2"WALLS

| 5"WALLS

RISERS TO PLAN HEIGHT\

PRESS-FIT PSI-PF STEPS

2 EA. 1"BUTYL ROPE
1270.C.(TYP.)

7S_EALANT (TYP. ALL JOINTS)

BOTTOM ON PAD—~__ |-

PAD ~a|

NOTE:
INLET MANHOLE AS MANUFACTURED BY KIENSTRA,
INC., WOODRIVER, ILL, OR EQUAL

CITY OF PACIFIC, MISSOURI

INLET MANHOLE Standard Construction Details
. RLE 2000 SW.02

JULY 2000 Ch-4.02



Press—Fit PSI-PF

Steps 12" 0.C. (typ)

Herford double inlet top\

=

v .

[ I

v . L ‘-"' ~v ™ i‘v & b 115 . ;_Q :
Riser plan “—I a2 L
height—\
i ‘]"
. | J
' .,
-
' .’
Z A
4
[

6" Pad\l 0 | % . invert for wash———=q. " <. 9% | [
P ————

NOTES:

1) Set 2 standard inlet stones in 3/4 inch mortar bed and
dowel with 5/8 inch dia. 1'=0" long pins and grout.

2) Set the unit to base with 3/4 inch mortar bed.

5) Inlet as manufactured by Kienstra,
INC., Woodriver, ILL., or equal

3) This unit to be used with pre—cast base or brick base having
8 inch thick walls and inside dim dimensions conforming
to the inside dimensions of the unit as indicated.

4) 4000 P.S.l. Required.

Flexible rubber
gasket for
piping

1" Butyl rope
sealant (typ)
(flat surface
if no riser is
required)

PRE—CAST CONCRETE
UNIT FOR STREET DOUBLE INLET

CITY OF PACIFIC, MISSOURI
Standard Construction Details

Dr.

T.R.L.

Ch. RLB. 2000

SW.03

JULY 2000

Ch-4.03



T K B gy
4:" 4 ‘g« -'Standard Top.. .-
. - pE B

4 -
N 4

Adapter ring —\

L]
.9 4
a

Riser to
plan height

- 42" -

. ___Q_'Lj g —

Bl Ex

—— 4—1/2" Wallg

2 EA. 1" Butyl rope sealant

Trapped inlet as manufactured by Kienstra, INC.,
Woodriver, ILL., or equal.

( (typ. all joints)
) d T —
: . 7 el
e i e
0 ’ =2
Press—Fit PSI-PF __ L7 | a ==
Steps 12" 0.C.(typ) ls N ==
T = ] . ==
Standard b = ;
48" Trapped ° 4 .
inlet base\ /& T e
Il'd . X e L5
f &8 A
b = N o -
) [ [
L= - — -
‘“t{—_.‘—_-h'::_‘i P R 8 —Ba. s
- T -
NOTE:

PSX Boot
Gasket
for piping

CITY OF PACIFIC, MISSOURI
Standard Construction Details

TRAPPED STREET INLET
Dr. T.R.L.

Ch. R.L.B.

2000

SW.04

JULY 2000

Ch-4.04



312t

L—— >
54"
ml

NOTES:
1. 4000 P.S.I. CONCRETE REQUIRED.

2, THIS UNIT TO BE USED WITH, 42°1.D.,
BRICK OR CONCRETE BASE.

3. INLET TOP AS MANUFACTURED BY
KIENSTRA, INC., WOODRIVER, ILL., OR
EQUAL.

PLAN
sal
- 48°
Sy e
L
SECTION A-A

CITY OF PACIFIC, MISSOURI
Standard Construction Details

AREA INLET TOP

Dr.
Ch.

T.RL.
R.L.B.

2000

SW.06

JULY 2000

Ch-4.06



/314'0 HOLE

3/4"@ HOLE gx
I

!

3-1/2° —=

I
I
|
|
yra
|

PROFILE

NOTES:
1. SET STANDARD INLET STONE IN 3/4 INCH MORTAR BED AND
DOWEL WITH 5/8 INCH DIA. 1'<0* LONG PINS AND GROUT.

2. RAISE TO FINAL GRADE WITH COURSES OF BRICK OR
PRE-CAST CONCRETE GRADE RINGS AND 3/4 INCH MORTAR
BED.

3. THIS UNIT IS TO BE USED WITH 42 INCH 1.D., POURED IN
PLACE CONCRETE OR BRICK BASE.

4. 4000 P.S.I. CONCRETE REQUIRED.

5. CURB INLET AS MANUFACTURED BY KIENSTRA, INC.,
WOODRIVER, ILL., OR EQUAL,

CITY OF PACIFIC, MISSOURI
Standard Construction Details

Dr. T.R.L.
Ch. RLB. 2000 SW.07

PRE-CAST CURB INLET

JULY 2000 Ch.-4.07
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Y ¥ | 0000NNnna I
I R | — l
\ / /
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— = [ 7 )4
» \_.\v__l . — v
{ i 7
< R
N — e

PLAN VIEW
l—G'T-———2‘5-1/4' —8"
? “*—S8IDE INTAKE UNIT 3-q r
t QFI—FI—I-I—I—I—‘FJ L_‘

SECTION A-A

NOTE:
GRATE INLET A8 MANUFACTURED BY KIENSTRA, INC.,
WOODRIVER, ILL., OR EQUAL.

CITY OF PACIFIC, MISSOURI
2 GRATE INLET Standard Construction Details
SIDE INTAKE UNIT g‘ Ef_‘.';, 5000 o
Ch-4.08

JULY 2000



7-5/8" 2'3-1/4" 7-5/8"

2-3/4" —=] |lea— A i 2-3/4"
A —-—
48" -
PLAN
. p— 23-1/4"
3 2-3/4"
b
&
Il
4" |
L}
SECTION A-A

NOTES:
1. NIETTOPﬁA%NRWEgNALRED BY KIENSTRA, INC.,
2. SEE 8W.10 FOR GRATE DETAL.
CITY OF PACIFIC, MISSOURI
2 GRATE INLET TOP Standard Construction Details
on ReE | 2000 SW.08

JULY 2000 Ch4.09



246" A I

— 11 L1 (. TN 11 1
11 A 11 — || B
B L} 1 1] 11
% 1 T I |
~ 11 1 Ll | 11 I
1l 1 =) Il L=
1l e I
| ) N ] . |1 | I
1] 11 Ho 11 1 11
A<—|
PLAN
3/16'@ MIN, 4" (TYP.)
IIU L4 (&) L L Ul]

FINISH
MATERIAL
CAPACITY
WEIGHT

NOTES:

WOODRIVER, ILL, OR EQUAL.

TOLERANCES

- ASPHALTIC 10 MIL, COATING

2-1/r

| '.— Racduld)

SECTION A-A

- MILD CARBON STEEL - ASTM A 569

- H20 LOADING
- &5# MIN.

- ALL DIMENSIONS + 1/8"

1. STEEL GRATE AS MANUFACTURED BY KIENSTRA, INC.,

2. NEENAH NO. R-4573 CAST IRON GRATE MAY BE
SUBSTITUTED FOR STEEL GRATE, NEENAH, WI, OR EQUAL.

IDENTIRCATION - THE MANUFACTURER MUST PLACE HIS
NAME OR MARK ON EACH UNIT FOR THE
PURPOSE OF IDENTIFICATION

DETAIL OF STEEL GRATE

CITY OF PACIFIC, MISSOURI
Standard Construction Details

Dr. T.R.L.
Ch. R.L.B.

2000

SW.10

JULY 2000

Ch-4.10



(| i ) [
l L] 1] I &
| 1 |
34
P—Li"-_ Curb Inlet Frame R-3297-1 Neensh
/ Foundary, Nesnah, WI or equel
7/8"
o T ;
2-4/2" 9-1/4° i 9" _., _73_:114'
= ﬁ —
ELEVATION
- 6
-
7 |
[ ls, |
| 1
L b
\ —~—
END VIEW
CITY OF PACIFIC, MISSOURI
Smg?:; ,:Eg ENIT Standard Construc’tion Details
FOR GRATED INLETS g;-_ "[‘-_'E_-g-_ 2000 SW.11
JULY 2000 Ch-4.11



000T A’

(AR

1316°

typ) —1=See Detal

e %
N N
T

8 x3-1/2°x2 5-114°

4]
Fuaar-—f

Bearing Bar J
Eq § g
o J%Lfl_ .,
| S %w'\
e lsian & f
i GRATE AND FRAME mE')B-lgﬂxqr

; SZ3AIZX1/4~ Angle Iron

.

I

T
1

3’4!

4

2-1/4"

1/4* —e= |ea—

of[! !
T

. B |

ls 5 Y8H3-1/27End a‘7
|

E-'\_a'xuz-xm-
| 1| [ Flat Stock
L] =
allz ™
344° MAX
DETAIL "B*

414" | 4e

GENERAL NOTES:

1) When bolts are cut in the fleld, threads must

be dleaned to permit the final nut to run freely

on the boit.

i i I

2) All joints shail be continuous welded.
3) Steel grates and frames must be painted.

4) Bolts, nuts, and washers shall be hot-dip

12°gBars galvanized In accordance with the
;\mddbdw g requirements of ASTM A123.
BAR INSERT DETAIL 5) Grate must be fixed to frames prior to
SECTION A-A
& } }
I
m &
34 . ‘
| = I +
SUTIAZXIA .!T
ANGLE IRON -
DETAIL "A"

CITY OF PACIFIC, MISSOURI
Standerd Canstruction Deéalls

STANDARD CONSTRUCTION DETAILS

GRATES AND
BEARING PLATES

Dr. GPL.
ch. rLE, |2000| SW.12




VUV 42 AL AL
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\vmncu.m
\

\_'roporm

WATER LINE IN GUTTER
DIRECTION OF FLOW

PLAN VIEW OF GUTTER SUMP

VERTICAL CURB

FOR INLET AT LOW POINT IN GRADE SUMP IS
SYMMETRICAL ABOUT CENTER LINE OF SUMP
AS SHOWN FOR UPSTREAM

GENERAL NOTES:

ENCROACHMENT WITH
MATERIAL AND POUR SIDEWALK FLUSH WITH

INLET STONE.

CITY OF PACIFIC, MISSOUR!
Standard Consfruction Detsile

SEWER CONSTRUCTION DETALS

STREET INLET SUMPS

Dr. TRL
Ch.RLB.

2000

SW.18
Sh1




0002 A

20°81'+-490

G;E.NERAL NOTES:
- — — i e,
| e~ T | e S
T ® | WATERUINE —__
—— e TOP OF SiLL: : ; - A
_\ WATER LINE
: SUMP FLUSH WITH TOP OF SILL AT SiLL J' N SUMP
INLET WALL
FRONT VIEW OF GUTTER SUMP FOR MULTIPLE UNIT

VERTICAL CURB

FACE OF OF SiLL
JOINT- 1 - B '
e

MORTAR JOINT-
i ASPHALTIC JOINT SEALER
MANHOLE 35"'0“.’2“ EXPANSION JOINT
il SECTION BB
1
g LtoP oF curs
ATERUNEINGUTTER | CITY OF PACIFIC, MISSOURI
DIRECTION OF FLOW Stendard Construction Detalis
SEWER CONSTRUCTION DETALS
UPSTREAM HALF OF SUMP 2 STREET INLET SUMPS
PLAN VIEW OF GUTTER SUMP FOR MULTIPLE UNIT Dr. TRL. SwW.18
VERTICAL CURB ch.RLB. | 2000 | “gp's




WV L &b SS

TV oL ¥V "J

26" £6 4
= i Y
I - A

WATER LINE
TRANSITION FM.M_. SUMP. AVEMENT
"CURBING TOMEET |~ TOP OF SILL AT SiLL N

FAGE OF INLET WALL
FRONT VIEW OF GUTTER SUMP TOP OF NORMAL
—  ROOEDCORB \
z
—A
——Q oF suwe
— . SECTION A-A
4™ EXPANSION JOINT OF STONE /1 /4" EXPANSION JOINT
ZR
EDGE OF
BACK OF ROLLED, e e g ; BACK OF ROLLED CURB
.\ / GENERAL NOTES:
i 3T e e SR
e < e MopaECURS EXPANSION JONT MATERIAL AND POUR
7'_" (3 P SOERALK -
"WouTTeR i 5 l e | o I,.L. o 1o 1.5 \—wnmuneum
T e | LA [N—ourerence oF suwe OIRECTION OF FLOW
INLET WALL T T — CITY OF PACIFIC, llbls:gURl
SEWER CONSTRUCTION DETALS
PLAN VIEW OF GUTTER SUMP
— ROLLEDCURB STREET INLET SUMPS
Dr. TRL sSw.18
ch.RLB.| 2000 | “gp'a




GWc AL

$0°81°%-40

; z i L s ) 46 |
® ToPoEmET | I/-wmmmm | ®
e ™ (S—

— "M | WA
l
L]

' ToPoR SN, I :;

"‘“g‘#;_/ TOP OF NORMAL
! WATER LINE W * BACK OF ROLLED CURB

SUMP FLUSH WITH TOP OF SILL AT SILL ™ AVEMENT e o)
VT FAGe "'E'\ p /- [ SURFACE OF GUTTER SUMP
FRONT VIEW OF GUTTER SUMP FOR MULTIPLE UNIT WLET STONE— 1" ][~ LIMIT OF
T e S 3 iF GUTTER sUNP
1" ASPHALTIG T —: E—
JOINT SEALER
MORTAR JOINT  § =
EXPANSION JOINT
A B SECTION A-A
) /—Qorm FACEOFH.ET\ OF SILL
- w
34* EXPANSION JOINT

BACK OF
ROLLED FINLETHAS THAN TWO UNITS,
UNITS.
TOP OF
ele D
— 7 l . | ‘ . \_waTER LN IN QUTTER
IN . kM 1 T i '
. DIRECTION OF FLOW CITY OF PACIFIC, MISSOURI

CURBING TO MEET | A - o Standerd Construction Dotals

FACKOFRAET WAL DOWNSTREAM HALF OF SUMP UPSTREAM HALF OF SUMP SEWER CONSTRUGTION DETALS

STREET INLET SUMPS

PLAN VIEW OF GUTTER SUMP FOR MULTIPLE UNIT  GENERAL NOTES:
~ ROLLED CURB

1. IF INLET STONE ENCROACHES ON SIDEWALK,

OUTLINE LIMITS OF SAID ENCROACHMENR WITH Dr. TRL SW.18
EXPANSION JOINT MATERIAL ARD POUR - * = e
SIDEWALIC FLUSH WITH INLET STONE. Ch. RLB. 2000 Sh4




T oSS eSS

Rock Blankst, 12° Min., Placed on Geofabric

PLAN VIEW

Top of Bank

NOTES:

1. To be used at Intake and discharge end
of pipe . Grade of rock blanket to be

v\y.."‘v-.‘v..é aé adjusted accordingly.
XY XY » 2. Geofabric to be Mirafi 140N nonwaven
== — fabric as manufactured by Nicolon Mirafl
END VIEW Group, Norcross, GA, or equal.
CITY OF PACIFIC, MISSOURI
FLARED END SECTION Standard Construction Details
ch. RLB, | 2000 SW.19

JULY 2000 Ch-4.19
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WD CULVERT OUTLET WHEN ROADWAY DITCH
IS INTERCEPTED AND FLOW 1S CARRIED IN
ROADWAY DITCH FOR SOME DISTANCE

| =

—WCENGTH i

SIDE VIEW

THE DRIENSIONS SHOWN M THE TABLE CAN BE APPLEED TO
BOX OR ARCH CULVERTS OF EQUIVALENT WATERWAY AREA.

ROCK LINING FOR CULVERT OUTLETS
CULVERT| mmiMUM  [meuMuM| Rocy |EQUIVALENT PPE|  EQUIVALENT
SIZE, DEPTHAND |LENGTH| Linwng| ARCH CULVERT [CONC. BOX CULV.
DIA INCH| WIDTHFEET | FEET |Cu, (APPROX) (APPROX}
mjﬂ x4 12 : - -
x8 14 - zx -1z
0 x7 6 | &4 BS ZxZ |
30 15x9 8 9 B8 ¥x2
42 2x10 20 15 B Fx3
48 2x12 = T8 B8 4'x3
54 2x138 2 | 2 4£x4
%0 ?15 — 26 | 28 :i: Sx4
] x 18 25 33 B-11 __5xF
72 Zx 20 30 44 812 5 x6
84 25x28 35 8t - [ E1
o8| Bx 40 11 - TxT
108 Ix 40 142 - Gx6
GENERAL NOTES:

CITY OF PACIFIC, MISSOURI
Standard Construction Detale

ROCK LINING
FOR CULVERT OUTLET

Dr. TRL.
Ch.RLB.

2000

SwW.20
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[ X V2N Sl T4

— Z Min.
wu-qm_qf"nmm"

" GENERAL NOTES

—
Die A 1. Do not scale . Foliow
T'T__ + T - drawing, Dimensions.
[ |21 [l F | 76 | 2. Sfight varistions in both shape and
| 18 |27 & 50| & dimenalona from these shown may be scospled
2f (23| & |2z | € | 5% ¥ approved by Enginesr,
% | 5 (swvzr|26 | € |40 -
| 2T 1 3-14" ] 2. L 3. Not mare then thres It holes may be driiled
EECEEST ] 5|50 or cast in the End Section for handling and
ST [ + ¢ & |60 | laying.
Z ez | 1o |zir]| &
45 | & I 4.un bars will be n
_2'__&___. ; = : L ugsor permitted in precast
| 60 | 6 | 3-8°
& [gZ|zo |t | & |86 5. Cutoff Wall may be castn-place or precast.
6. Cutolf Wkl and Headwel 10 be construcied a
RE'NWR% minuum of 2 feet upstream or & minkmum of 3
Es BARREL SECTION REINFORGEMENT | '®otdownsiream or 6o rock.
Fd LA
g CIRCULAR INCTR OF WALL) 7.F¢'nml.l3'-0'plm1?ﬂd
Z W |INNERJOUTER AREAOF | AREAOF | Apron and Cutoff Wal,
CAGE | CAGE LONGITU-| TRANS-
Sqirv | Sqinv DINALS 8q| VERSE Sq| 8. For entrance culvert instaflations, concrets
UnFt [ n Rt IinFt | Win R | hesdwall height shell not excead 1-0" above top
7 oo | = | = 048 048 | of culvert top of culvert pipe.
(g oor | — | - 054 054
18 | 007 | _ 060
2 007 | ~ 007 068 088 |
_%_" 07 | - | 007 | o072 LO72_
1 — o011 | o078 078
14 | - | 012 084 0.084 |
36" | tﬁ.-&m__-_!i 096 1008 |
47 | 015 | 042 | 047 X] 108
48" __’GT LJtT_m .1% 120
54| [0.16 | 02¢ REA 12|
60 | 025 | 0.19 | ¢ 144 144
86 | 031 | 023 | 0.54 158 156 |

Note 8

CITY OF PACIFIC, MISSOURI
Standand Consirucion Detals

FLARED END SECTION
(PRECAST CONCRETE)

Dr. TRL
o R |2000] sw.21




000T AN

[AA a1
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© CONTRACTION JOINT-SEE DETAIL

& 1/2" PREFORMED FIBER JOINT TO BE CONSTRUCTED AS
SVERSE JOINT AS APPROXIMATELY S0 FOOT INTERVALS

@ KEY JOINT-SEE DETAIL— TO BE CONSTRUCTED AS A
LONGITUDINAL JOINT IN FLAT BOTTOM TYPE DITCHES.

(® TOE WALL SHALL BE CONSTRUCTED AT OUTLET AND
INLET mosgl-' PAVED DITCHES AND AT 50 FOOT
UM SPACING

MAXM
€ THE WIDTH OF THE STEEPER SIDEWALL OF ALL DITCHES.
©THE WIDTH OF THE FLATTER SIDEWALL OF ALL DITCHES.
@ VARIABLE DISTANCE
@ WIDTH OF THE BOTTOM OF A FLAT BOTTOM DITCH.
@ SHOULDER FINISHED GRADE OF NATURAL GROUND.

vaﬁ?AaLe D vw?stz

FLAT BOTTOM TYPE GENERAL NOTES;

1) DO NOT SCAE DRAWING.

2) REINFORCED AND TIE BARS SHALL BE REQUIRED AS
SHOWN ON THE PLANS.

3) THE CONTRACTION JOINT FOR THE GUTTER SHALL BE
CONSTRUCTED TO A MINIMUM WIDTH OF 3/8 INCHES TO A
DEPTH OF 1/4 GUTTER THICKNESS AT INTERVALS OF 30 FEET.
4) MINIMUM $4 BARS @ 15 INCH CTR. BOTH WAYS,

CENTERED IN THE SLAB.

(SHOWING TOE WALL)

SRERUBHE NS SPARTR Boums

V_TYPE

ROUND TO 1/4°

Y 81Tv OF PACIFIC, MISSOURI

7 1/ CUT WMITH HAND TOOL
‘"-_ 1-1/2"  SEE NOTE 4 —{: 17, s B

DEFORMED TIE BARSI . KEYWAY FORMED BY ' A R PAVED DITCHES
(ORI N Ot Y levioromM AND GUTTERS
: T DETAILS OF
N CONTRACTION JOINT o TRL 5000l sw.22
KEY JONY DETA Ch.R.L.B. -




VUV 4\ AL AL

1 X4 o

SHOULDER, FINISHED
GRADE, OR NATURAL

Statal

...........
Sl pnanenniin

VARIABLE AI., WIDTH ——L VARIABLE
[HOUT BEDDING MATERIA

(7]
SHOULDER, FINISHED u”}g,\
GRADE, OR NATURAL gm

GROUND =

EROSION CONTROL
GEQTEXTILE FABRIC

(IF REQUIRED)

SEE SPECIAL PROVISIONS

MATERI
TYPE IN Tﬁm IN. THICKNES
Z 12 = ‘
3 22 ‘E_F
4 20 12 1IN,

Y P I
VARIABLE WDTH VARIABLE

FLAT BOTTOM DITCH
WTH ING MATERIA

TYPi 1T NER_DETAI

EROSION CONTROL
GEOTEXTILE FABRIC
IF REQUIRED)
SEE SPECIAL PROVISIONS
BEDDING MATERIAL
ICKNESS
SEE TABLE)

CITY OF PACIFIC, MISSOURI
Standard Congfruction Dotals

ROCK DITCH LINER

Dr. T.R.L.. 2000 SW.23




ROADRFD GRADF-TOP QF FIL1

ROWY EMB

40 4.0.

40 0.0
FINAL STA
MIN 0.0

0.0, —=

MIN

'
>

RDWY EMB.
FIRST STABLE

[ NATURAL G
LINE

IAL

-
=a—-CLASS 3 EXCAV

}

ROUND  +

UILD THIS
SECTION OF
EMBANKMENT
FOR A LENGTH

2" LAYER OF SAND ON
SHAPED EARTH BED

UNYIELDING FOUNDATION MATERIAL

PREPARE SITE BY LEVELING AND
GRADING TO THESE LINES

PIPE BACKFILL

DRY MATERIAL

TRENCH EXCAV
THROUGH RDWY
FILL TO INSTALL

ABOVE TOP OF
PIPE WITH LOOSE

MAKE FILL _FIRST
METHOD 2

ALL OTHER DETAILS SANE AS METHOD 1. CLASS 3
EXCAVATION ALLOWED FOR INSTALLING PIPE BY
THIS METHOD SHALL NOT EXCEED THAT WHICH
WOULD OCCUR IN LIMITS SHOWN FOR METHOD 1.

REINFORCED CONCRETE PIPE CULVERTS

CULVERT INSTALLATION
METHODS

CITY OF PACIFIC, MISSOURI
Standard Construction Details

Dr. T.R.

L

Ch. R.LB. 2000

SW.24
Sh 1

JULY 2000

Ch-4.24.01



TOP OF PIPE ABOVE GROUND LINE—=}=—TOP OF PIPE BELOW GROUND LINE
ROADBED GRADE—TOP OF FILL

ro.o.—-—w—éﬂrﬂ—eﬂ VARIABLE r——
-‘T"ﬂlnl:., J—
T EXCAV WIDE ENOUGH TO

= ALLOW THOROUGH TAMPING
OF BACKFILL UNDER
PIPE HAUNCHES

1/10 OD

NOTE:
FOR CLASS C BEDDING ONLY, A SHAPED 3/10 OD

EARTH BED TO FIT THE PIPE FOR AT LEAST
10D SHALL BE REQUIRED

BE PAID FOR AS
CLASS B CONCRETE

~={ ROADBED l=—NOT HIGHER THAN
INLET FLOW LINE

o © o
FLOW LINE AS LAID 28 | l
== e Z 1 <1 INLET
[ CHAMBER
FLOW LINE AFTER EXPECTED SETTLEMENT

NOTE:

ON YIELOING SOIL, PIPE CULVERTS SHOULD BE PLACED ON A
CAMBERED FLOW LINE. THE AMOUNT OF CAMBER WILL VARY
WITH SOIL CONDITION AND SHALL BE SPECIFIED ON THE DESIGN

PLANS.
IYPICAL CAMBERED FLOW LINE
CITY OF PACIFIC, MISSOURI
CULVERT INSTALLATION Standard Construction Details
METHODS Dr. TR.L. SW.24
Ch. RLB. 2000 Sh 2
Ch-4.24.02

JULY 2000



FOR USE OF COLD—MIXED JOINTING COMPONDS WITH
TONGUE—-AND—-GROOVE CONCRETE PIPE. USE ONLY

WHEN RUBBER-TYPE OR PREMOLDED BITUMINOUS OR
SPECIAL GASKETS ARE NOT REQUIRED.

APPLY COLD MIX COMPOUND AFTER DRYING AND HARDENING OF PRIMER
TO A SUITABLE SURFACE WHICH WILL HOLD COMPOUND WITHOUT SAGGING,
AND NOT SOONER THAN 3 HOURS AFTER PRIMER HAS BEEN APPLIED

APPLY APPROVED PRIMER TO JOINING PIPE
SURFACES. AMOUNT OF COMPOUND TO BE
APPLIED TO JOINING SURFACE SHALL BE
SUFFICIENT TO COMPLETELY FILL THE JOINT,
USE OF AN APPROVED PREFORMED COMPUND
IS PERMITTED.

A8 . Sy . . =] g
o o & ¥ o, g © e
- i T BT QZZZZZ?:‘ oo, et L
PO B ©. e M J .. Rt

LIET (0 o ge o n i as W .

INSIDE DIAMETERj

STRIKE OFF EXQESS
FLUSH WITH INTERIOR

INSIDE WIDTH OF JOINT

FOR STRAIGHT ALIGNMENT ONLY

1-1/4" MAX FOR INSIDE DIA. 48" AND LARGER
1" MAX —=={ [=—FOR INSIDE DIA. 24" TO 45" INCLUSIVE
3/4" MAX FOR INSIDE DIA. 12" TO 21" INCLUSIVE

50% MAXIMUM INCREASE PERMITTED ONLY ON CURVED ALIGNMENTS

TONGUE & GROOVE

CITY OF PACIFIC, MISSOURI
Standard Construction Details

CONCRETE PIPE JOINT =

Ch.

TRL.
BrE 2000 SW.25

JULY 2000

Ch-4.26



i
:

c*
Fl-..u- FHn | Fun !t..u.ﬂs Ah|C
BN CRRRE AT BE
- I w LS AR W
[k | | 09 |
& ey ias
w 3
(S0 ] K J% 2 o0
NN IR A IR
47 >4 11191 19 1
== o
b
H - 15313 -
00 [ 48 z E 18
N 312 PN ]
ﬂ$ L AR HE
31015
TYPE C COULAR
BOX| PIPE
SuE| suE 8lc ) s P
Fin|Pin Fidn | PHn PHn
B =
[ S
#6Bar
(See Table for Length)
E
o
(For AsndC
BENDING DIAGRAM FOR B-BARS

O O L)

2'x 1-1/2 Box ZxZ Bax I'xZBox
Use 24° Pipe Use 30" Pipe Use 36" Pipe

PIPE PLACEMENT

GENERAL NOTES:

1. Do not acale drawing. Follow dimensions.
2. Concrete used for coliers shall be Ciass B.

3. Matal plpe for pipe coliam shall be of the same gage
and have the same cormugalion dimensions ss the matal
Pipe 1o be connecied.

4. If the pipe coliar design s not applicable 1o the type of
Ppipa being axisnded, the pipe collur shafl be modified o
Insure @ joint connection that will it the plpe.

One Layer Commercially
Avalisbie 55-Pound Roll
Roofing One Layer
Avedabls
55-Pound Roll
(For Concretn Pipe to Concrete Pipe) Roofing

o 2s
Tours, 7o | compstes et
A Cuvert
< F TR
13 ﬁ u# i
CITY OF PACIFIC, MISSOURI
Minkmum Well Thkiness _\ _.!._ Standand Construction Dotaly
Same sr Oonatia Fipe SEWER CONSTRUGTION DETALS
lvbrmvr
(For Concrets Pipe 1o Corrugatsd Metal Pipe) PIPE COLLARS
TYPE B COLLAR
Dr. T.RL
Or. TRL.| 2000 | sw.26
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ALTERNATE TRENCH WALL

6" MIN. ,\/

UNDISTURBED EARTH

7RI, NN
N / 3 \ NN
3
DETECTABLE E
” WARNING TAPE e PAVED SURFAGE USE

RS

PIPE TRENCHING & BEDDING DETAIL

COMPACTED AGGREGATE TYPE 1
OR TYPE 2. FOR OUTSIDE ROAD
PLACEMENT USE EXCAVATED
MATERIALS AS SPECIFIED.

VN
\/, G INITIAL BACKALL: TYPE 2
\\, OR TYPE 3 AGGREGATE
\\1 IPE <~
b HAUNCHING TO SPRING LINE
\\, OF PIPE: TYPE 3 AGGREGATE
AN A BEDDING: TYPE 3 AGGREGATE

WATER MAIN SIZE AS REQUIRED
WTH LOCATOR WIRE: INSULATED
SINGLE THWN #$12 COPPER

NOTES:

1. DETECTABLE WARNING TAPE AS MANUFACTURED BY SAFETY PRODUCTS, OR EQUAL. TAPE SHALL BE 3—INCH
WIDE, CODED COLOR BLUE, AND HAVE TEXT DENOTING "CAUTION: BURIED WATER LINE BELOW .

2, AGGREGATE MATERIALS SHALL BE TYPE 1, TYPE 2 OR TYPE 3.
3. AGGREGATE PLACED UNDER ROADWAYS SHALL BE COMPACTED DURING EACH 6-INCH LIFT PLACEMENT.

NQO SCALE

WATER MAIN BACKFILL MATERIAL

CITY OF PACIFIC, MISSOURI
Standard Construction Details

Dr. G.T.
ch. R.L'B. 2000 ws-01

JULY 2000

Ch-5.01



/A AWWA C 502 DRY BARREL
HYDRANT WMITH ONE 4 1/2"
PUMPER NOZZLE AND TWO

2 1/2" NOZZLES

- 5 2'—6" =
& ,
GROUND LEVEL— DD,  yl@ /— CURBING
=-4" CONC. WALK _{ [ ROAD
CAST IRON VALVE 80X, - WAL SURFACE
3 PIECE, SC N TYP DI I BREED T, AN o
TYLER PIPE COMPANY </ AL S "‘r(//{;/(‘: LS N\
6860 SERIES OR EQUAL X/ AT AN : . R,
z IN7> -
= S ~—5 1/4" BARREL
[
WATER MAIN WITH MAIN—_ , . g N N
SIZE M.J. RUN X 6" FL» : X OR GEOFABRIC
BRANCH TEE SPECIAL N &
ORDER OR EQUAL S ¥ Py
N e B SNETE
IOV ) B RN Y P UST BLack
Z//E/‘,';_ XA {\\’\\/h\ PN
N, <
/ N/ 7 J
/\ 6(\\//\\\ A TN \ ~ '\I 3/4u GRAVEL
CONCRETE THRUST
BLOCK FOR TEES ' FULL WIDTH
1_MIN. OF TRENCH
6" FL TO M.J. AWWA C 509
RESILIENT WEDGE GATE VALVE
WITH NON—RISING STEM, BOX,
AND CONCRETE THRUST BLOCK LNDISTIREED: BART
SWIVEL ANCHOR COUPLING WITH
NOTES: FLANGE x MJ CONNECTION

A HYDRANTS TO BE ONE OF THE FOLLOWING:
MUELLER SUPER CENTURION 250, MODEL A—-423
KENNEDY GUARDIAN, MODEL K81D OR
AMERICAN FLOW CONTROL AMERICAN—DARLING, MODEL B-84-B

2. THE GRAVEL FILLED AREA SHOULD CONTAIN A VOLUME OF WATER
AT LEAST TWICE THAT HELD EIY THE HYDRANT BARREL.

FIRE-HYDRANT SETTING
BACK OF CURB
NO SCALE
CITY OF PACIFIC, MISSOURI
FIRE-HYDRANT SETTING Standard Construction Details
BACK OF CURB
CONNECTION TO NEW WATER MAIN g:‘ g-'{-a 2000 Wssh.?z

JULY 2000 Ch-5.02.01



A\ AWWA C 502 DRY BARREL
HYDRANT WMITH ONE 4 1/2"
PUMPER NOZZLE AND TWO

2 1/2" NOZZLES

5 — 2'— " ]
[
(@]
GROUND LEVEL— |®@[D3,  xlm s~ CURBING
CAST IRON VALVE BOX, ; A =0 ROAD
3 PIECE, SCREEN TYPE [=4' CONC. WALK=| _] \u-_—, 4 PSR
TYLER PIPE COMPANY 37757777 2wty " g
6860 SERIES OR EQUAL /AL e D SRR RN 1
WATER MAIN WITH MAIN 2 ENYINTPN
SIZE RUN X 6 BRANCH 3 s —5 1/4" BARREL
TAPPING SLEEVE & CONN. N COVER BRAVEL
& & WITH BURLAP BAG
N OR GEOFABRIC
<(/ 17 CONCRETE
K- \\,_1 : THRUST BLOCK
s Bl i
RIGK
NANA 3/4" GRAVEL

FULL WIDTH

CONCRETE THRUST OF TRENCH

BLOCK FOR TEES

6" M.J. X M.J. AWWA C 509
RESILIENT WEDGE GATE VALVE
WITH NON—RISING STEM, BOX,

AND CONCRETE THRUST BLOCK

UNDISTURBED EARTH

SWIVEL ANCHOR COUPLING WITH

NOTES: FLANGE x MJ CONNECTION

A HYDRANTS TO BE ONE OF THE FOLLOWING:
MUELLER SUPER CENTURION 250, MODEL A-423
KENNEDY GUARDIAN, MODEL K81D OR
AMERICAN FLOW CONTROL AMERICAN-DARLING, MODEL B-84-B

2. THE GRAVEL FILLED AREA SHOULD CONTAIN A VOLUME OF WATER
AT LEAST TWICE THAT HELD BY THE HYDRANT BARREL,

FIRE-HYDRANT SETTING
BACK OF CURB
NO SCALE
CITY OF PACIFIC, MISSOURI
F'RE‘;I(?I?SEESEE'NG Standard Construction Details
CONNECTION TO EXISTING WATER MAIN Dr. G.T. 2000 WS.02
Ch. R.L.B. 8h2

JULY 2000 Ch-5.02.02



CURB BOX REMOTE READING DEVICE
EXTENSION TYPE w/

MINNEAPOLIS PATTERN BAS é
<
CONC. CURB __STOP AND
2 WASTE COCK
AN B UNION
, MULLER NO. B—2470 COPPER METER
e YOKE WITH HORIZONTAL INLET AND
i OUTLET — WITHOUT CHECK VALVES
ECAULKED " 3/4" METER
3/4"9 BRASS PIPE SLEEVE . 3/4"8 CP AND FIPT
COUPLING NUT k| CONNECTOR ASSEMBLY
A - ,
3/4"9 COPPER PIPE OUTLET T i TR YT "/ . » BASEMENT FLOOR

CORPORATION STOP ASSEMBLY| ' &

BRONZE SERVICE SADDLE .
MAIN SIZE AS REQUIRED x 3/4"¢ TYPE K COPPER

3/4" WITH AWWA TAPER WATER TUBING
(C.C.) THREADED OUTLET

WATER MAIN

MULLER NO, B~2470 COPPER
METER YOKE WITH HORIZONTAL INLET
AND OUTLET — WITHOUT CHECK VALVES

CONC. [=—2" \MIN. ——I

CURB BOX

EXTENSTION TYPE w/
MINNEAPOLIS PATTERN BASE

R/W

12"¢ METER FRAME AND COVER

CONC. CURB
B S 7
=\
WY .
Z ki
3 S 2
METER
NY 5
3/4"6 BRASS %
COUPLING NUT 18" HEAVY FIBERGLASS
METER VAULT

3/4"9 CP AND FIPT
CONNECTOR ASSEMBLY

FIRM UNDISTURBED EARTH
3/4"¢ TYPE K COPPER WATER TUBING

3/4"9 COPPER PIPE OUTLET N
CORPORATION STOP ASSEMBLY

BRONZE SERVICE SADDLE
MAIN SIZE AS REQUIRED x
WATER MAIN 3/4" WITH AWWA TAPER
(C.C.) THREADED OUTLET

TYPICAL INSTALLATION OF 3/4"
METERED DOMESTIC SERVICE

NO SCALE
CITY OF PACIFIC, _MISSOI,!RI
TYPICAL INSTALLATION OF 3/4" Standard Construction Details
METERED DOMESTIC SERVICE Dr. P.D.H.
Ch. RL.SB. 2000 Ws.03

JULY 2000 Ch-5.03



WATER LINE — CENTER ONE FULL

'/_ SECTION OF PIPE AT CROSSING

5

18" MIN.| 7 -

MIN.

WATER LINE —

12" MIN.

'
. L4

18" MIN.

\ CONCRETE ENCASEMENT

SANITARY SEWER LINE

| \-—CONCRETE ENCASEMENT
\smmav SEWER — CENTER ONE

FULL SECTION OF PIPE AT CROSSING

TYPICAL PIPE CROSSING DETAILS

NO SCALE

CITY OF PACIFIC, MISSOURI

JULY 2000

WATER & SEWER MAINS : .
CROSSING DETAIL - f;aendard Construction Details
r. R.E.
Ch. RLB. 2000 WS.04
Ch-5.04



SUS™YO

Thrust For Various Fittings And Test Pressures Thrust In Pounds

90° Bend Tees & Terminal Ends 45" Bend 22 1/2" Bend 11 1/4 Bend
PipeSize 300 150 100 300 150 100 300 150 100 300 150 100 300 150 100
Test Pr Test Pr Test Pr Test Pr Test Pr Test Pr Test Pr  Test Pr Test Pr Test Pr  Test Pr Test Pr Test Pr Test Pr Test Pr

2 Inch 1400 700 500 1000 500 - 800 400 - 400 - - - - -
4 Inch 6000 3000 2000 4000 2000 1000 3000 1500 1000 1600 800 500 800 400 -
6 inch 12000 6000 4000 8000 4000 3000 8000 4000 2000 4000 2000 1000 2000 1000 600
8 inch 22000 11000 7000 16000 8000 5000 12000 6000 4000 6000 3000 2000 4000 2000 1000
10 inch 34000 17000 11000 24000 12000 8000 20000 10000 6000 10000 5000 3000 6000 3000 2000
12 inch 48000 24000 16000 34000 17000 11000 28000 14000 9000 14000 7000 5000 8000 4000 2000
14 inch 66000 33000 22000 46000 23000 15000 38000 19000 13000 18000 9000 6000 10000 5000 3000
16 Inch 86000 43000 19000 60000 30000 20000 50000 25000 16000 24000 12000 8000 12000 6000 4000
18 Inch 108000 54000 37000 76000 38000 25000 64000 32000 20000 30000 15000 10000 16000 8000 5000

Note: For orec of“ u\b;uﬂ bi:.od?t he:quoro feet, %l;i:e qpprcpﬂa:&d thmatdiby ollowable soll bearing.

Test pressures sho as cated in the specifications or sp conditions under pressure P

testing of pipe. The design engineer shall be responsible for selecting thrust blocks or anchorage for Allowable Safe Lateral Bearing

various plpe size and fittings according to oppropriote soil beoring ond test pressure. Cost of thrust

anchorage shall be Included in price bid for fittings or pipe.

DATA FOR THRUST BLOCKING

AND ANCHORAGE

Of Soils In Pounds Per Square Foot

Muck and Peat
Soft Clay

Sand

Sand and Gravel

Shale

Sand and Gravel cementec w/Clay

o*
S00
100

1500

2000

5000

Notes: Solls Engineer to provide soll bearing pressure
ollowable. (*Use tle—rod onchors, locking joint fittings,
or treated timber piles w/concrete thrust blocks)

CITY OF PACIFIC, MISSOURI
Standard Construction Detalls

THRUST ANCHORAGE
CRITERIA

br. TRL.

Ch. RL.B. WS.06

2000




Backfill Around Frame to be

Cl Meter Vault Frame and Cover Level with Top of Cover
Cast Iron Valve Box, 3 Plece, 5 1/4" Shaft ; . p
Screw Type, Tyler Pipe Company 6860 Serles 5
o Exicd I ' - . Right of Way
| LA
Water Mai £ “ ' ANSI/AWWA C702
& = == Strainer =~ 10 Lugs Water/ Meter
v LA : :
< ,-I_l_, - ! ! /— Precast Concrete Vault
7 24 0O A8 403
=T —
_-‘.' :_',. //(\</// \<.///\ . .';"." z a;;o.:';':}'d.-':;'l;;' ';L'o_-',oj';.
: DIP ZNZA A Gravel Bed 4" Deep

— Firm Undisturbed Earth

Concrete Thrust Block
Flanged Flttings,

AWWA C509 Reailien Both Ends

Wedge Gate Valve

Notes:

1. Area to be computed based on bearing strength of soll and thrust anchorage criteria, see "Thrust Anchorage
Data” on this sheat,

2. Valve to be Mueller A-2360, Kennedy Ken—Seal Il, or American Flow Control 2500.
3. DIP to be cement mortar lined with mechanical joints conforming to ANSI/AWWA C151 and ANSI/AWWA C104.

4. Thickness of DIP to be determined In accordance with ANSI/AWWA C150, but in no case will thickness less than
Class 51 be used.

5. Al fittings to be DI conforming to ANSI/AWWA C110 of ANSI/AWWA C153. Fittings to be cement mortar lined per
ANSI/AWWA C104.

8. Meter to conform to ANSI/AWWA C702 "AWWA Standard for Cold—Water Meters — Compound Type”. Meter to be
Neptune Tru/Flo as manufactured by Schiumberger Industries, See Note 7.

7. Meter to be purchased from the City of Paclific, Missouri.
8. Meter vault lid and frame to be cast iron lid and frame as manufactured by the Muellsr Co. or the ford Meter Box

Co.. Frame to be of single lid type with a minimum depth of 4°. Lid to be flat with side mounted staondard
waterworks pentagon nut lock.

INDUSTRIAL SERVICE CONNECTION CITY OF PACIFIC, MISSOURI

METER IN VAULT Standard Construction Details
2" THROUGH 6 " DIAMETER g; ;-_E-;: 2000 WS.06

JULY 2000 Ch-5.06



By

)

2. Thru line connection, cross used as tea.
3. Direction change, elbow

4. Change line size, reducer

5. Direction change, tee used as elbow

6. Direction change, cross used as elbow
7. Direction change

8. Thru line connection, wye

9. Valve anchor

10. Direction change vertical, bend anchor

TYPES OF THRUST BLOCKS

CITY OF PACIFIC, MISSOURI
Standard Construction Details

Dr. TR.L.
Ch. RL.B.

2000

WS.07

JULY 2000

Ch-5.07



WV 45 AL AL

LU YU Y

SECTION A
V_BOTTOM DITCH

SECTION A

SECTION B

SECTION A

SECTION B

SECTION

STAPLES
SECTION

77 MAXMUM

M

STAPLES AT

MEDIAN DITCH

2’ M AXIMUM

GENERAL NOTES
1) STAPLES AT JOINTS AND ENDS.

THE NETTING SHALL BE SECURED WITH STAPLES
PLACED ON ONE FOOT CENTERS AT BOTH ENDS
OF THE NETTING, AND AT ALL TRANSVERSE AND
LONGITUDINAL JOINTS.

2) TRANSVERSE STAPLE LINES.

A UINE OF TRANSVERSE STAPLES WILL BE PLACED

AT FIVE FOOT LONGITUDINAL INCREMENTS. A STAPLE
WILL BE PLACES AT ALL SLOPE CHANGES IN THE
DITCH CROSS SECTMION AND AT THE OUTER EDGES

OF THE NETTING. INTERMEDIATE STAPLES BETWEEN
THE OUTER EDGES AND BETWEEN THE SLOPE CHANGES
SHALL BE PLACED AT MAXIMUM TWO FOOT SPACING,
STAGGERED TO PREVENT STRAIGHT LONGITUDINAL UNES
OF STAPLES.

3) STAPLES AT ONE FOOT MAXIMUM SPACES ON END
AND JOINTS.

A

CITY OF PACIFIC, MISSOURI
Standand Construction Detells

STAPLE PLACEMENT
FOR PLASTIC NETTING

Dr. T.R.L. MD.06
Ch.R.L.B. 2000 Sh 1
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SECTION A

SECTION B

SECTION A

SECTION B

SECTION A

FLAT BOTTOM DITCH

SECTION A TP

GENERAL NOTES

1) STAPLES AT JOINTS AND ENDS.

THE NETTING SHALL BE SECURED WITH STAPLES AT BOTH
ENDS OF THE NETTING, AND AT ALL TRANSVERSE AND
LONGITUDINAL JOINTS.

2) TRANSVERSE STAPLE LINES

A LINE OF TRANSVERSE STAPLES WILL BE PLACES AT
FIVE FOOT LONGITUDINAL INCREMENTS. A STAPLE WILL
BE PLACES AT ALL SLOPE CHANGES IN THE DITCH
CROSS SECTION AND AT THE OUTER EDGES OF THE
NETTING. INTERMEDIATE STAPLES BETWEEN THE OUTER
EDGES AND BETWEEN SLOPE CHANGES SHALL BE PLACED
A MAXIMUM TWO FQOT SPACES, STAGGERED TO PREVENT
STRAIGHT LONGITUDINAL LINES OF STAPLES.

3) STAPLES AT ONE FOOT MAXIMUM SPACES ON ENDS
AND JOINTS.

CITY OF PACIFIC, MISSOURI
Standard Consruction Detals

STAPLE PLACEMENT
FOR PLASTIC NETTING

Dr. TR.L. MD.06
ch.RLB.[2000 2
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A

SHiET Fi.OW \ \ \

SHEET FLOW

GEOTEXTILE FABRIC

EQUAL) ATTACHED

5 CENTERS (TYP)
[ — ]

EXISTING
GROUND

BALES OF STRAW
STAKED DOWN

(MIRAF1 100X OR

TO WIRE FENCE =

GEOTEXTILE FABRIC

{-

1K
B

PLAN

T

(MIRAF! 100X OR
EQUAL) ATTACHED
TO WIRE FENCE

CUT 6"x6" TRENCH AND
PLACE FABRIC IN
DITCH AND BACK FILL

N

GEOTEXTILE
FABRIC (WOVEN)

W6 x W6/10 x 10 GAUGE
— WELDED WIRE FENCE

K, ScIeiaza
TYP.

xRV VLR L
L L 1
T

|10

TEE POST WITH
SPADE BASE

EXISTING

f GROUND

GENERAL NOTES

1) DO NOT SCALE DRAWING. FOLLOW DIMENSIONS.

2) ADDITIONAL STRAW BALES MAY BE REQUIRED
AS DIRECTED BY DEPARTMENT.

3) SILTATION CONTROL DEMICES TO REMAIN IN
PLACE UNTIL ADEQUATE VEGETATIVE GROWTH
INSURES NO FURTHER EROSION.

4) SILTATION FENCES SHALL BE INSPECTED
PERIODICALLY FOR DAMAGE AND FOR THE
AMOUNT OF SEDIMENTATION WHICH HAS
ACCUMULATED. REMOVAL OF SEDIMENT WILL
BE REQUIRED WHEN IT REACHES 1/2 OF THEM
HEIGHT OF THE SILTATION FENCE.

5) STRAW BALES SHALL BE INSPECTED
PERIODICALLY FOR DETERIORATION, BALES
WHICH HAVE ROTTED OR FAILED SHALL BE
REPLACES AS DIRECTED BY THE DEPARTMENT]

6) ATTACHMENT OF WELDED WIRE FENCE AND
GEOTEXTILE FABRIC TO BE IN ACCORDANCE
WITH THE MANUFACTURER'S RECOMMENDATION

CITY OF PACIFIC, MISSOURI
Standerd Consiruction DetaR

SILTATION CONTROL
DEVICE

Dr. T.R.L.
Ch.R.L.B.

2000{MD.07
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— LIMITS OF
EXCAVATION

DITCH CHECKS

SEDIMENT
BASINS

TEMP BERM

N L — PN .
57 NS L SO
~— PERMANENT PIPE g TN SLOPE
DITCH
CHECK LIMITS OF
EMBANKMENT
R et
SILT FENCE OR DITCH CHECK\'/ oiToH CHECKX DITCH CHECK
STRAW BALE
TEMPORARY PIPE
SEDIMENT BASIN
SILT FENCE OR SEDIMENT BASIN
STRAW BALES OR DITCH CHECK
NOTES;

1) EROSION CONTROL MEASURES ARE SHOWN HERE AS GENERAL EXAMPLES.
ACTUAL CONDITIONS MAY DICTATE MORE OR FEWER MEASURES.

2) C=CUT UMITS; F=FILL LIMITS. A pEap -
3) TEMPORARY OR FINAL SEEDING IMMEDIATELY UPON COMPLETION OF e
DS TEMPORARY EROSION
4) WOOD POSTS SHALL BE USED FOR ALL STRAW BALE APPLICATIONS. CONTROL MEASURES
5) STRAW BALES USED AS SILT FENCE SHALL BE IMBEDDED 6 INCHES. . H-E- 2000|MD-08
.R.L.B. Sh 1




WA A -

WA W oF e

Y=6" MIN.
X+Y=12" MIN.

ol

= I
é ROADWAY /
/ ‘ SHOULDER /
FORESLOPE
|FLOwW FTIW ‘ Fl
T TN ._|... 11 q
HENEEEE L S - FLOW
INTAKE ow
T PENCE T 4 | &lca ICPI
FENCE %CE ] ﬂ [
‘ g
FORESLOPE
10’
MINIMUM /ﬂ
NEERIN
FABRIC
POST 4’0" MI GROUND LINE .
4" MIN. WIDTH
TRENCH AND COMPACTED BACKFIL 1. MINIMUM LONGITUDINAL SPLICE OVERLAP
SHALL BE Z WITH A POST AT EACH END.
TYPICAL SECTION
- 2. SECURE FABRIC TO POSTS.
ENGNEERIchG ! 3. SUPPORT FENCE REQUIRED WITH SILT
\ I S SPACING I FENCE AROUND DROP INLET OR WHEN USED
£ ACROSS DITCH.
GROWED 1] I 1.
e ) E o E
NZWE
— CITY OF PACIFIC, NISSOURI
‘\ Standard Construciion DelaRle
TRENCH s e
i rrou_’ u GROUND u \-aorrcu TEMPORARY EROSION
SILT FENCE
DETAILS OF SILT FENCE
Dr. TRL. MD.08
Ch. RL.B. 2000 Sh2
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| T—
NLET2W L22W — ORIGINAL CHANNEL
\ 20° MIN LENGTH
" LEVEL SECTION
i sumRnoy ) 18" LAYER v
oS 2:1) Q08 ROCK RIPRAP,. P ,
e e ' I omiNaL cranneL
e | EFFECTIVE DEPTH=MIN 2", MAX, €'
ROCK RIPRAP DEPENDENT UPON CONFIGURATION REQUIRED
BY LOCATION AND ESTIMATED VOLUME
S SECTION C~C

EXISTING GROUND

18" ROCK RIPRAP 18" ROCK RIPRAP

.25 W MIN
VARIABLE

D-1.0’+DESIGN FLOW DEPTH-MIN

SECTION B-8
ONE HALF WIDTH OF POND AT OQUTLET. OQUTLET

*—VARIES FROM WIDTH OF STREAM AT INLET

INLET

ﬂ

GENERAL NOTES:
CITY OF PACIFIC, MISSOURI
1) THE MATERIALS FOR ROCK RIPRAP SHALL MEET THE REQUIREMENTS ;‘LWW

OF SEC.611.30 FOR TYPE 2 ROCK BLANKET. T
CONTROL MEASURES

2) SEE PLANS FOR LENGTH, DEPTH, AND WIDTH OF BASIN SEDIMENT BASIN
3) SEE PLANS FOR ESTIMATED QUANTITIES OF ROCK
& Dr. TRL. MD.08
RIPRAP—CUBIC YARDS. o w6 [2000[ MD-OF
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l APPROX. 2'
METAL, FLEXIBLE RUBBER, OR PLASTIC s Z
©0S Z e
TEMPORARY —
BERM SURFACE OF FILL
COMPACTED AND
TEMPORARY SLOPE SEALED SHORT SECTION
DRAIN FILL SLOPE -
SUBGRADE PIPE
END VIEW APPROVED END ELBOW
ELBOW | APPROVE END SECTION SECTION l
FILL sLope PORTABLE FLUME TYPE "A" DOWNDRAL
20 SURFACE JEMPORARY BERM
NOTE:;
IN SOME CASES IT MAY BE NECESSARY
TO EMBED METAL OR PLASTIC PIPE : .
INTO 2 2 FILL SLOPE
THE FILL SLOPE TO SECURE PROPER o i _&_ SURFACE J
ANCHORAGE. ¥ N
END_SECTION INLET TREATMENT
01
-2:1 SLOPE (2)R oﬁrEER
OR FLATTER
FiLL  EILL BERM TRANSVER RM
SLOPE END VIEW END VIEW
TOP OF FiLL FILL SLOPE TOP OF SLOPE e
/ FILL SLOPE
APPROVED END
SECTION A A A A A A |
N, PORTABLE TEWPORARY
TEMPORARY T FLUME ~———— | SLOPE DRAN
SLOPE TOP e——
DRAIN FILL = ~—-— PLAN VIEW END SECTION
TEMPORARY BERM \
JEMPORARY SLOPE DRAIN
TEMPORARY BERM AT TOP OF FiLL
SLOPE LENGTH AS REQUIRED
TRANSVERSE TO CONTAIN SURFACE | o1ry oF pACIFIC, MISSOURI
BERM DRAINAGE AND DIRECT i pacg it
INTO TEMPORARY -
SLOPE DRAIN. paT 2T g )
PLAN VIEW PLAN VIEW . 'EMPORARY BERMS AND
O SLOPE DRAINS
TEMPORARY SLOPE DRAIN TYPE_"B” pr. TRL. |55 MD.08
IEMPORARY BERM Ch.R.LB. Sh 4
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POINTS "A® SHOULD BE HIGHER THAN POINTS

ALL TYPES 8" TO INSURE FLOW THROUGH
DITCH CHECK SPACING % ] OR OVER BARRIER, NOT AROUND IT.
DITCH & SLOPE SPACING | 1 SEE PLANS FOR ESTIMATED
35 (:c'l;.b NUMBER OF BALES. _A
1.0 200 A- BOTTOM CHANNEL SECTION
. _g 33 STATKES MASH STRAW BALES TOGETHER
2, 00 p—1YP.__ _ &~ _TQMINIMIZE OPEN SPACE.
25 & STRAWBALE /[ o o | o o
3.0 B8 BARRIER
35 57 TOP VIEW
490 50 DITCH APPLICATION DETAILS
50 % .
—29 e _ WIRE OR TWINE
6.0 35 THE DITCH CHECK SHALL BE REMOVED WHEN THE GRASS  ENGINEERING S b Lo
—;% % HAS MATURED SUFFICIENTLY TO PROTECT THEDITCH,  FABRIC TO BALES AROUND SIDES (TYF)
. SWALE, OR THE CONCRETE DITCH LINER HAS BEEN -
59 % CONSTRUCTED.
: Z v
8.5 23 THE AREA BENEATH THE ROCK DITCH CHECK SHALL BE
9.0 22 SEEDED AND MULCHED OR CONSTRUCTED IN CONCRETE r
1%% g . IMMEDIATELY AFTER THEY ARE REMOVED. DO NOT USE
TEMPORARY ROCK DITCH GHEC
L K STRAW BALE BARRIER DETAIL
TEMPORARY STRAW BALE DITCH CHECK
NEW OR EXISTING
DRAINAGE ewwa\v
RW =% 3 3 //F"/M
AT CULVERTS, PLACE SEDIMENT
SHOULDER \_anms OVER THE TOP OF
-‘—‘ e W THE CULVERTS (NOT IN THE
STREAM CHANNEL).
NOTE: LOCATION DETAIL
1. ENGINEERING FABRIC MAY BE ELIMINATED ON STRAW
BALES (F APPROVED BY ENGINEER.
L 2. ENGINEERING FABRIC SHALL MEET SPECIFICATION
—— REQUIREMENTS OF SILT FENCE FABRIC,
]-[ :[ CITY OF PACIFIC, MISSOURI
Standard Conatruction Detafls
|1 TEMPORARY EROSION |
NOTE: CONTROL MEASURES J
1. SUPPORT FENCE REQUIRED WITH SILT FENCE DITCH CHECK. I TEMPORARY DITCH CHECKS
2. POST SHALL BE STEEL T-POST OR EQUIVALENT.
TEMPORARY SILT FENCE DITCH CHECK Dr. T.RL. 2000 MD.08
= Ch.RLB. Sh 5






