Part Two

General Specifications




101.1a
DEFINITIONS *

AASHTO = American Association of State Highway and Transportation Officials
ACl = American Concrete Institute

ANSI = American National Standards Institute

ASTM = American Society for Testing and Materials

AWWA = American Water Works Association

CITY = City of Portage, Ml

DPS = Department of Public Services

GLUMRB = Great Lakes Upper Mississippi River Board of State Public Health and
Environmental Managers (Ten State Standards)

gph = Gallons per hour

HMA = Hot Mix Asphalt

MDD = Maximum Dry Density as determined by the Modified Proctor Method
MDEQ = Michigan Department of Environmental Quality

MDOT = Michigan Department of Transportation

MMUTCD = Michigan Manual of Uniform Traffic Control Devices
NEMA = National Electrical Manufacturer Association

PLC = Programmable Logic Controller

psi = Pounds per square inch

RPR = Resident Project Representative

SD = Standard Detalil

* See City General Conditions for additional Definitions.
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101.0 SUMMARY

101.1 Summary These General Specifications are intended to cover those items of
work which are general and can be used to complete typical types of construction.

102.0 SPECIFICATIONS BY REFERENCE

102.1 Specifications by Reference Whenever reference is made to specifications
other than those contained herein, said specifications shall apply and be binding as if fully
repeated herein; e.g., Sewer Pipe, MDOT Specifications 8.08. References to MDOT
Specifications are to the MDOT’s 2012 Standard Specifications for Construction.
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103.0 FUNDAMENTAL REQUIREMENTS

103.1 As-Built Drawings During construction, the CONTRACTOR, with assistance from
the RPR shall make all measurements necessary for the preparations of a complete set of
“As Built” drawings showing the exact location and elevation of all sewers, house leads or
Y’s, valves locations, fitting locations, leaching basins, and other appurtenances in a
manner acceptable to the ENGINEER. It shall be the ENGINEER’s responsibility to
prepare final record “as built” drawings.

103.2 Traffic Flow All work shall be carried on in an orderly and satisfactory manner and
interference with normal flow of traffic shall be kept to a minimum. Driveways and streets
disturbed by construction shall be replaced as soon as possible and no street may be
closed without permission of the ENGINEER.

103.3 Line and Grade Line and grade shall be established by the ENGINEER as
specified in the General Conditions Article 4.4.

103.4 Testing All testing shall be witnessed by the RPR or ENGINEER. Any
unwitnessed testing shall be re-tested in the presence of the RPR or ENGINEER.
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104.0 ROAD, RAILROAD, AND UTILITY CROSSINGS

104.1 Road Crossings Road crossings shall be in accordance with the
requirements of the governmental body having jurisdiction over the road to be crossed.
Notice as required shall be given to said governmental body before work starts. In the
case of the City of Portage, the notice shall be in writing received a minimum of 72 hours
prior to commencing the crossing. If the contract contains a separate item for “Road
Crossing” the unit price will be payment in full for removing the existing surfacing,
backfilling in a manner approved by the ENGINEER and replacing surfacing as shown on
the Drawings. Otherwise the road crossings will be incidental to the installation of the
utility.

104.2 Railroad Crossings

104.2.1 Where a facility crosses a railroad, the construction shall be in strict
accordance with current railroad specifications and supplementary conditions as
specified in the permit.

104.2.2 The CONTRACTOR shall be responsible for the installation of the casement
(if required) and the facility, across/under railroads as bid. The CITY shall bear the
cost of railroad inspector, flagmen, underground markers, permits, etc., required by the
Railroad Company.

104.2.3 Such notice as required by the Railroad Permit shall be given to the railroad
superintendent before any work is performed within railroad right-of-way.

104.3 Utility Crossings Where the sanitary sewer crosses under or over a utility, that
utility shall be protected from damage. Back filling and restoration shall be in accordance
with these specifications or as directed by the ENGINEER.

104.3.1 Whenever the clearance between the crossed utility and the new facility is
one foot (1’ or less) both utilities shall be backfilled to twelve inches (12”) above the
higher utility as per specification 205.4.

104.4 Water Crossings Water crossing shall be constructed in accordance with the
requirements of the governmental body having jurisdiction over the water way to be
crossed. If the Contract contains a separate item for “Water Crossing” the price per linear
foot shall be payment in full for furnishing materials, laying and properly anchoring the
pipe. Otherwise, the cost of the water crossing will be incidental to the Contract Price for
laying the facility.
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105 SIGN REMOVAL AND REPLACEMENT

105.1 Sign Removal and Replacement Street signs, mail boxes, private drives,
culverts and other improvements shall be restored in a manner acceptable to the
ENGINEER. Any street sign proposed to be removed during construction shall be
removed from the project site and delivered to the Department of Public Services garage
located at 7719 South Westnedge Avenue. Any street signs, mailboxes etc. not
scheduled to be removed shall be temporarily supported during construction and properly
replaced as soon as practical. In no case shall mailboxes be inaccessible for a period of
more than 24 hours.
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106.0 MAINTENANCE OF TRAFFIC AND DRAINAGE

106.1 Vehicular and Foot Traffic During the progress of the work, the CONTRACTOR
shall accommodate vehicular and foot traffic except as otherwise specified herein and
shall provide access to fire hydrants, water, gas valves, and driveways and walkways as
directed by the CONTRACTOR'S Safety Representative.

106.2 Street Closing Streets or roads shall not be closed or partially barricaded without
prior approval from the City Engineer.

106.3 Cost of Detours, Barricades, Signs Unless otherwise specified, the cost of
detours, barricades, signs, etc., shall be incidental to the work being performed. All

signage and barricading shall conform to the current issue of the MMUTCD, MDOT

standards, and these specifications.
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107.0 PUBLIC AND PRIVATE UTILITY LOCATIONS

107.1 Public Utility Locations Public utilities of all types, insofar as possible, have been
shown on the drawings. The location of these utilities are shown using the best
information available, but no guarantee is given that the locations are accurate or that
utilities other than those shown are not present. The CONTRACTOR prior to construction
shall notify MISS DIG (Phone: 1-800-842-7171 or 811) for proper notification and staking
of utilities.

If the CONTRACTOR neglects to restore or make good damage or injuries to utilities or
structures, the CITY or its contract operator may, upon forty-eight (48) hours notice,
proceed to restore or make good such damage or injury and to order the cost thereof
deducted from any monies that are or may become due the CONTRACTOR for the work
under this Contract.

107.2 Public Utility Work Public utility work, such as the maintenance, removal,
relocation, replacement, chlorination, opening and closing valves, etc., of water and/or
sewer lines necessary to complete the contractual work shall be the responsibility of the
CONTRACTOR and cost thereof shall be included in his bid price for related items. Such
work on water and sewer lines shall be done only with the proper CITY department or its
contract operator in charge of the utility being fully informed of the work and having a
representative on the site during the work period.

107.3 Maintenance of Public Utility Whenever, in the opinion of the ENGINEER, such
utilities need not be removed or relocated, but can be maintained or secured without
interfering with the proper execution of the work, such maintenance shall be performed or
paid for by the CONTRACTOR. All work shall be carried out so as to secure the safety of
the utility involved and the work under construction.

107.4 Time Extension - Public Utility Work The CONTRACTOR will not be entitled to
an extension of time on account of delay in the movement of utilities, unless in the opinion
of the ENGINEER and CITY, the CONTRACTOR is unreasonably delayed through the
fault of others. Any change of Contract Times shall be addressed as per Article 12 of the
CITY’s General Conditions.
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108.0 SIGNS

108.1 Project Signs

108.1.1 The CONTRACTOR, at the beginning of work on the site, shall furnish, erect
and maintain on the site where directed by the ENGINEER, a minimum of one sign for
each project site as detailed in SD-127.

108.1.3 The lettering shall be done by a skilled sign painter and shall be properly
proportioned, spaced and centered, and shall be of contrasting colors as indicated on
SD-127 or approved by the ENGINEER.

108.1.4 The sign(s) shall be removed at the completion of the work as directed by the
ENGINEER.

108.2 Advertising No advertising signs of any kind shall be erected or displayed on the
site without the authorization of the City Engineer.

108.3 Job Instruction Job instruction signs such as “Danger,” Keep Off,” etc., shall be
furnished, erected and maintained by the CONTRACTOR as may be required to safely
conduct the work. Such signs shall be maintained in accordance with the MMUTCD and
shall be neat in appearance, kept in good condition and promptly removed when their
usefulness has expired.

General Specifications Page -8- 3/16



109.0 OTHER JURISDICTIONAL REQUIREMENTS

109.1 Other Jurisdictional Requirements If any of the municipal requirements identified
herein should conflict with any other governmental, professional or manufacturing
specifications or codes, the conflict shall be immediately brought, in writing, to the
attention of the ENGINEER. The ENGINEER and CITY shall at that time determine which
specification shall govern.

110.0 REJECTED MATERIALS

110.1 Rejected Materials All materials rejected by the CITY or its representative shall be
removed from the site of the work immediately.

111 SAMPLES FOR TESTING

111.1 Samples For Testing The CONTRACTOR shall furnish without cost to the CITY
certification from a reputable testing agency that all materials meet the requirements set
forth in the Contract Documents. Samples shall be of the precise material proposed to be
furnished as per General Condition 6.24.2. The number of samples and sample size shall
be as directed by the Independent Testing Laboratory unless otherwise directed by the
ENGINEER.
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112.0 MEASUREMENT AND PAYMENT

112.1 Method of Measurement All facilities specified will be measured in place, in
accordance with the appropriate units identified in the Bid Proposal.

112.2 Basis of Payment Facilities of the type specified will be paid for at the contract
unit price, which shall constitute payment in full for excavation, backfilling, removal of
excess excavation, furnishing all materials, labor, and equipment necessary to install the
facility and appurtenances completely. All work necessary for a complete project shall be
incorporated into the Unit Prices given for Bid Items in the Bid Proposal.

112.3 Materials Testing and Inspection

112.3.1 When a pay item is shown in the Bid Proposal for material testing and
inspection costs, an independent testing laboratory will be selected and directed by the
ENGINEER. The CONTRACTOR shall pay the laboratory upon the receipt of invoices,
certified as correct by the ENGINEER.

112.3.2 The CONTRACTOR will be reimbursed for actual inspection and testing costs
as approved by the ENGINEER and set forth in General Conditions Article 13, and the
Contract Documents. If the actual cost of laboratory services amounts to more or less
than the sum set up in the Bid Proposal, the difference between actual amount paid
and the amount bid will be added or deducted from the contract price.
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113.0 STATE OF MICHIGAN APPROVAL

113.1 State Of Michigan Approval The ENGINEER will submit plans and specifications
to the appropriate agency of the State of Michigan for approval.

114.0 SITE TV SURVEY

114.1 Scope of Work Prior to placement of materials or construction equipment in the
construction area, the CONTRACTOR shall make a digital record and backup copy of the
construction area.

114.2 Materials The type of digital record required shall be digital video disc (DVD)
capable of playback on any brand of DVD player.

114.3 Resolution The DVD shall be of high grade quality, approved by the CITY.

114.4 Information Recorded

114.4.1 General All video recording shall be by electronic means and shall display
continuously and simultaneously by generated transparent digital information as shown
below:

114.4.2 Time information: Hours, minutes and seconds (e.g. 11:22:39 AM) appearing
in upper left hand corner of screen.

114.4.3 Date information: Month, Day and Year (e.g. 10/12/05) appearing
immediately below the time information.

114.4.4 Engineering stationing: Continuous, accurate, and corresponding to the
project stationing, in standard engineering symbols (e.g. 108+32) appearing in the
lower left hand corner of the screen.

114.4.5 Description line: Name of area being viewed and the specific direction being
viewed, appearing immediately above the engineering stationing.

114.5 Coverage

114.5.1 General Include all surface features located within the zone of influence of
construction supported by appropriate audio description.

114.5.2 Omissions and Additions The CITY reserves the right to add or omit areas
to the digital recording.
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114.5.3 Audio/Video Description Audio description shall be made simultaneously
with the video coverage and shall include, but not necessarily be limited to, existing
driveways, sidewalks, curbs, ditches, roadways, landscaping, trees, culverts,
headwalls, retaining walls, and buildings. Audio description shall include any
irregularities being noted (e.g. driveway cracked) with special video attention (close
ups, etc.) being made of the irregularity.

114.5.4 House Number Identification Houses and other buildings shall be identified
visually by house number (if visible) in such a way that manholes, hydrants, and the
like can be located by reference thereto. In all instances, however, location shall be

identified by audio and/or visual means at intervals not exceeding 100 feet in the
direction of travel.

114.6 Rate of Speed and Panning

114.6.1 Speed The rate of speed in the general direction of travel shall not exceed

and average of 48 feet per minute.

114.6.2 Panning Panning rates and zoom in/zoom out rates shall be controlled
sufficiently in order that during playback the object can be viewed clearly.

114.7 Weather Limitations Recording shall be done during periods of good visibility.

No recording shall be done during periods of precipitation or when more than 10 percent
of the ground area is covered with snow unless specific written approval of the ENGINEER

is obtained.

114.8 Camera Height When conventional wheeled vehicles are used, the distance from

the camera lens to the ground shall be not more than 12 feet.

114.9 Limits Separate recordings shall be made on each side of the right-of-way,
easement or street, unless otherwise specified.

114.10 Accessibility When areas to be recorded are not accessible by conventional

wheeled vehicles, the CONTRACTOR shall provide special conveyances approved by the

ENGINEER or record the information by hand carried apparatus.

114.11 Delivery Deliver one original of the completed recording to the CITY before any
construction work commences. Unless specifically identified in the Bid Proposal, this work

shall be incidental to the cost of construction.
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115.0 Access Management Guidelines

115.1 The access management policy manual presents standards and guidelines for
the following items:

Intersection spacing

Traffic signal spacing
Intersection corner clearance
Driveway spacing and density
Sight distance

Driveway geometrics

Median opening spacing
Two way left tum lanes
Frontage and backage roads
Left turn and right turn lanes
Auxiliary acceleration lane
Parking

Some of these guidelines can be used to prevent potential traffic problems. Others
can be used to alleviate an existing problem. Usually, a combination of two or more
of the guidelines will apply to a particular condition.

Itis not practical to apply all of these guidelines to an existing street with existing
access points. However, as opportunities arise, implementing as many of them as
possible is desirable.

The application of access management guidelines will result in the following benefits
for the City of Portage:

Improved traffic safety and fewer crashes

Shorter travel times and reduced motorist costs

Extended function and capacity of roadways

Improved access to property while enhancing the value of private land
development

115.1.1 |[ntersection Spacing

Intersections should be properly spaced in order to avoid additional conflict points
and to prevent vehicle backups. In some cases, an intersection can be eliminated,
especially where a residential street intersects an arterial too close to a major
intersection. Closing off the residential street and installing a cul-de-sac is an
effective way to do this (Figure-1).

Spacing of unsignalized intersections should be treated as driveway spacing
criteria. No street will be allowed within an intersection influence area. (See
driveway spacing (Table 2) and functional area of intersections (Figure 1)).
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115.1.2 Traffic Signal Spacing

Arterial

sk

mierpaetion ciosed of
@ cut-deSic pul In

e oot

i ¢
4
SR o SR E
E_ " ng;ml

Figure 1. Eliminating Intersections

Improper signal spacing adversely affects traffic progression. Traffic signals spaced

too closely result in traffic congestion and traffic queues that extend back through

adjacent upstream signals. The variables involved in the planning, design and
operation of signalized roadways are reflected in the relationship between speeds,
cycle lengths and signal spacing to yield maximum bi-directional progressions.

Table 1 presents the optimum spacing of signalized intersections at various speeds
and cycle lengths.

Speed (mph)
Cyc'(z ;f)ngth 25 | 30 | 35 | 40 | 45 | 50 | 55
Distance (ft)
60 1100 1320 1540 1760 1980 2200 2430
70 1280 1540 1800 2050 2310 2500 2820
80 1470 1740 2050 2350 2640 2930 3220
90 1630 1980 2310 2640 2970 3300 3630
120 2200 2640 3080 3520 3960 4400 4840

Table 1.Optimal Spacing of Signalized Intersections
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115.1.3 Intersection Corner Clearance

This guideline defines the minimum distance allowed between an intersection and
the first adjacent driveway. Figure 3 illustrates the corner clearance standards for
signalized and unsignalized intersections.

Driveways should also be separated from freeway entrances and exits and railroad
crossings. The following guidelines are suggested:

e At least 100 ft from a bridge rail to the edge of a driveway
e At least 600 ft from the edge of a driveway to a freeway entrance or exit
ramp, or railroad crossings.

115.1.4 Driveway Spacing and Density

This guideline establishes standards for the separation distance between
driveways and the number of driveways per lot. The standards vary with the
roadway classification and with the speed limit of the roadway.

Number of driveways per lot:

No more than one driveway per parcel shall be provided. One additional driveway
may be allowed for properties with a continuous frontage of more than 300 ft and
one additional driveway may be allowed for each additional 300 ft of frontage.

Driveways should be consolidated where possible in order to reduce the number
of driveways. Two or more adjacent properties can share driveways. Similarly,
connections between adjacent parcels should be developed using internal
driveways and aisles.

Driveway spacing:

Driveway spacing standards are based on the speed limit of the roadway. The
higher the speed, the longer the spacing between driveways. The minimum
spacing is measured from centerline of a driveway to the centerline of the
adjacent driveway. Table 2 shows standards for the minimum recommended
driveway spacing.
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SIGNALIZED INTERSECTION CONTROL
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The above dimensions assume a 30 to 35 mph posted speed. For a posted speed of

40 to 55 mph, these values should be doubled.

Figure 2. Corner Clearance Guidelines
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Speed on Spacing
Roadway (mph) Guidelines (ft)
25 130
30 185
35 245
40 300
45 350
50 455

55 455+

Table 2. Guidelines for Driveway Spacing

In the event that a particular parcel lacks sufficient frontage to maintain adequate
spacing, the following options can be considered:

e Choose the next lowest spacing from Table 2. For example on a 30 mph roadway,
the distance may be reduced to 130 ft which is the spacing for 25 mph roadway.
Encourage a shared driveway with the adjacent owners.

e Provide access from a side street if possible
In areas where frontage roads or service drives exist or can be constructed,
individual properties shall provide access to these drives rather than directly to the
main street.

Different standards apply when driveways are offset, i.e. at the opposite side of a street.
Table 3 presents desirable distances between two driveways on the opposite side of
an undivided roadway.

Speed on Spacing
Roadway (mph) Guidelines (ft)
25 255
30 325
35 425
40 525
45 630
50 750

Table 3. Guidelines for Spacing Between Driveways on Opposite Sideof the Street

115.1.5 Sight Distance

Sight distance is the length of roadway ahead visible to the driver. Stopping sight
distance is the minimum distance required for a vehicle to stop safely based on
speeds. Table 4 shows the guidelines for stopping sight distances.
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Design Speed of Stopping Sight
Highway (mph) Distance (ft)

20 115

25 155

30 200

35 250

40 305

45 360

50 425

55 495

60 570

65 645

70 730

Table 4. Stopping Sight Distance

Drivers should be able to enter and leave the driveway safely. Figure 3
demonstrates what is meant by safe sight distance. Safe sight distance should be
provided for every intersection and driveway.

P
\-\."\

TEes) SR

1 ,
|
i

-—-—__L.'rlt";;‘_s_:gm ;_-r A
L

| 1
Safe Sight Distance

Safe Sight Distance

To the Left To the Right

Figure 3. Safe Sight Distance

Generally, 7 seconds of travel time is used to determine intersection sight distances
in urban areas. Based on this 7-second criterion, Table 5 shows the intersection
sight distances for varying speed limits.

Speed on Intersection Sight
Roadway (mph) Distance (ft)
30 310
35 360
40 410
45 460
50 510
55 570
60 620
65 670

Table 5. Intersection Sight Distance
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115.1.6 Driveway Geometries

This section contains guidelines regarding width, turning radius, throat length,
approach angle, grade, pedestrian and bicycle crossings and surfacing requirements
of driveways.

Throat Width and Length:

The typical driveway design shall include one ingress lane and one egress lane
with a combined maximum throat width of 26 ft, measured from face to face of the
curb. An additional ingress and egress within the same driveway may be allowed to
ensure safe and efficient driveway movement.

A driveway lane shall be a maximum of 13 ft wide.

Throat length is the distance between the street and the end of the driveway within
the development. Following are the standards to be used regarding throat length:

e For low volume driveways (below 150 peak hour vehicles in both directions),
the minimum throat length shall be 20 ft.

e For medium volume driveways (150-400 peak hour vehicles in both directions),
the minimum throat length shall be 60 ft.

e For high volume driveways (over 400 peak hour vehicles in both directions),
the throat length should be determined by a traffic study.

Turning Radius:

The turning radius of a commercial driveway shall be a minimum of 25 ft. Radius can
be reduced in areas with heavy pedestrian traffic so that vehicles will slow down to
tum. Radius can also be reduced where acceleration/deceleration lanes are used. In
any case, the design radius should not be less than 15 ft.

Industrial driveways shall have a 50-ft turning radius in order to accommodate large
turning trucks.

Approach Angle:
Driveways on two-way public roads shall have angles of 90-degree angles of
intersection with the road. The minimum acceptable angle is 70 degree.

Driveways on one-way public roads can have a minimum angle of 60 degrees with
the roadway.

Grade:

The grade of a driveway should be minimal in order to prevent large speed
differentials between turning and through traffic. There should be a smooth transition
to and from the roadway. Desirable grades and maximum allowable grades are
shown in Table 6.
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Roadway Type Desirable Grade | Maximum Grade
Principal Arterial 2-3 % 3-4 %
Minor Arterial 4% 5%
Collector 5% 6%

Table 6. Desirable Grades and Maximum Allowable Grades

Driveways should always have a minimum grade change of 2% to 1% to provide
for adequate drainage.

Pedestrian and Bicycle Crossings:

Driveways should be designed to accommodate pedestrian and bicycle traffic
expected to cross it. Alternative crosswalks or signalized crosswalks should be
considered where necessary. Where there are four or more lanes, they should be
designed so that pedestrians have refuge from entering and exiting traffic. When a
driveway crosses a bicycle facility, the driveway should be designed to
accommodate the safe crossing of bicyclists.

Driveway Surfacing:
All driveways should be paved to eliminate the tracking of granular material onto the
through lanes.

115.1.7 Median Opening Spacing

This guideline provides standards for median opening spacing. Median openings
should be provided at driveways only when they would have minimal effect on traffic
flow and where it can safely be accomplished.

Median openings should not be allowed within the functional area of an intersection
or interchange under any condition. Also they should not be allowed where
inadequate sight distances exist.

Full opening means that turns can be made in both directions. Directional opening
means turns can be made only in one direction. Table 7 presents the standards for
median opening spacing for both directional and full openings.

Roadway Type Full Median Directional Median
Principal Arterial 1320-2640 ft 660-1320 ft
Minor Arterial 1320 ft 660 ft

Table 7. Median Opening Spacing

115.1.8 Two Way Left Turn Lanes

Two-way-left-turn lanes can be used where traffic volume and density of the
driveways is relatively low and the proportion of left turning vehicles is relatively high.
It is recommended for the following situations:
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e Where leftturning vehicle percentage is at least 20 percent during the peak
hour

e 4-lane roadways with projected average daily traffic of less than 28,000
vehicles.

e 2-lane roadways with projected average daily traffic of less than 17,500
vehicles.

115.1.9 Frontage and Backage Roads

A frontage or backage road (service drives) provides alternative access to property.
Frontage and backage roads improve safety and increase the capacity of the main
roadway. Following are the standards for the design of frontage and backage
roads:

e Minimum width measured from curb to curb shall be 25 ft.
Minimum setback from right of way shall be 10 ft.

¢ |Intersections of frontage and backage roads with the main roadway shall be
designed as described for the driveway standards.

¢ Intersections for frontage roads shall be located at least 300 ft from the main
street for which they are intended to provide alternative access.

115.1.10 Left Turn and Right Turn Lanes

Left turn and right turn lanes are the most effective means of reducing the speed
differential between aturning vehicle and through traffic.

Table 8 shows the conditions under which left turn lanes should be provided.

35mph 45 mph 55mph
Directional Directional Directional
Left Tum Volume per Left Tum Volume per Left Tum Volume per
hour per lane hour perlane hour per ane
Volume per : Volume per . Volume per .
hour (Heay|est hour (Heaylest hour (.Hea\./lest
Direction of Direction of Direction of
Volume) Volume) Volume)
10 400 10 350 10 300
20 300 20 225 20 150
30 225 30 150 30 100
40 175 40 100 40 100
50 150 50 100 50 100
60 100 60 100 60 100

Table 8. Left Turn Lane Warrant
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Right turn lanes should be provided when the speed limit is more than 35 mph
and the average daily traffic of the main street is more than 10,000 vehicles per day
and the number of right turning vehicles meets the criteria listed in Table 9.

Posted Speed>45 mph Posted Speed<45 mph

Number of Lanes

Right Turn Vehicles

Number of Lanes

Right Turn Vehicles

per hour per hour
2 30 2 80
4 40 4 110

Table 9. Right Turn Lane Warrant
Right turn lanes should also be provided for the following situations:

e Poor internal site design such that circulation leads to back up onto the
main street. Businesses with short drive-thru lanes are typical examples of
this.

The driveway or minor public road is difficult to sec.

Operating speeds on the main street are very high (greater than 60 mph).
The driveway entrance is gated.

Right turning traffic consists of an unusually high percentage of trailers or
other large vehicles.

The intersection or driveway angle is highly skewed.

Rear end collision experience is unusually high.

The length of right turn and left turn lanes will vary depending on traffic volumes, type
of traffic control, and traffic signal timing and phasing (if the intersection is
signalized). Required turning lane lengths should be determined by a traffic analysis
on a case-by-case basis.

115.1.11 Auxiliary Acceleration Lane

A right turn acceleration lane allows the right turn egress vehicles to accelerate
before entering the through traffic flow. Right turn acceleration lanes can be provided
if:

e Posted speed limit of the major road is 35 mph and,
Average daily traffic of the major road is more than 10,000 vehicles and,

e There are at least 75 right turn egress movements from the driveway onto the
major road during the peak hour.

Right turn lanes can also be provided if there is an identifiable crash experience
regarding right turn egress movements. The right tum acceleration lane should be of
sufficient length to ensure safe merging maneuvers between the driveway vehicle
and vehicles on the main street. The length should be determined by a traffic study.

General Specifications Page -22- 3/16



115.1.12 Parking

Parking should not be allowed on highways that are primarily intended to serve through
traffic movements. Parking should also be prohibited on high volume roadways to
ensure safety.

Following are the guidelines regarding on street parking:

e Parking shall be prohibited on major streets.

e Parking may be allowed on local and collector streets if an engineering study
indicates that it is safe to do so and it does not have an adverse impact on
traffic flow.
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201.0 SITE PREPARATION

201.1 Site Preparation This work shall consist of cutting, removing from the ground and
disposing of trees, stumps, brush, shrubs, roots, logs and other vegetation occurring within
the construction area which interfere with excavation or installation of the proposed facility.
All vegetation which is not designated on the plans or by the ENGINEER to be removed shall
be carefully protected from damage or injury during all construction operations. Unless
otherwise called for in the Bid Proposal or the specifications, site preparation shall be
incidental to the cost of construction.

201.2 Clearing and Grubbing Clearing and grubbing shall consist of the removal of ALL
trees, shrubs, bushes, and undergrowth that occurs in such quantities that, in the opinion of
the ENGINEER, it is impractical to identify as individual items. This work shall consist of the
removal and proper disposal of all items, including the root structures, necessary to install
the proposed facility. Unless specifically identified in the Bid Proposal, this work shall be
incidental to the cost of construction.

201.3 Removal of Existing Materials

201.3.1 Excavation This work shall consist of the removal and replacement of all
materials necessary for the proper installation of the facilities called for on the plans. All
excess materials shall be properly disposed of at the CONTRACTOR’s expense.

201.3.2 Rotomilling This work shall consist of furnishing all equipment, manpower, and
materials necessary for removal and storage of asphalt in such a manner that it can be
used as a gravel material. The finished materials shall substantially meet the grading
requirements of MDOT 22A gravel. Unless called for separately, all costs for this work
shall be considered as incidental to the cost of construction. If this material is to be re-
used as a gravel material, it shall be in accordance with Section 206.2.5.2.

201.3.3 Diamond Grinding Surface grinding of existing materials shall consist of a self
propelled device meeting the current MDOT specifications for diamond grinding. All
excess material shall be properly disposed of at the CONTRACTOR’s expense.
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202.0 REMOVAL OF WATER

202.1 Suitable Means The CONTRACTOR shall provide suitable means to promptly
remove and properly dispose of water entering the excavation at all times during the
construction of the work.

202.2 Excavation The excavation shall be kept dry until backfill has been completed above
the pipe. In water-bearing sand or quicksand, special precautions shall be taken, such as
well-points, tight sheeting or drains. All costs of water removal shall be paid for by the
CONTRACTOR and shall be incidental to the cost of the pipe or other facility being installed.
Unless specifically identified in the Bid Proposal, this work shall be incidental to the cost of
construction.

202.3 Dewatering As part of the various pay items, the CONTRACTOR shall design,
furnish, install, test, operate, monitor and maintain a dewatering system of sufficient scope,
size and capacity to control groundwater flow into excavations and to permit construction to
proceed on dry, stable subgrades.

The CONTRACTOR shall protect structures, utilities, sidewalks, pavements, and other
facilities from damage caused by settlement, lateral movement, undermining, washout,
ponding and other hazards created by dewatering operations.

The dewatering system shall be installed to ensure minimum interference with roads, streets,
walks and other adjacent facilities. Streets, walks or other adjacent facilities shall not be
closed without permission from the CITY and authorities having jurisdiction.

The CONTRACTOR shall install the dewatering system utilizing wells, well points or similar
methods complete with pump equipment, valves, appurtenances, water disposal and
surface-water controls. Generators that are used to supply electrical power to the
dewatering system pumps shall be properly muffled so as to not cause a nuisance to
adjacent private residences.

Before excavating below the ground water level, place the dewatering system into operation
to lower the water table as required. Operate the system continuously until drains, sewers
and structures have been constructed and fill materials have been placed or until dewatering
is no longer required.

Provide an adequate system to lower and control ground water to permit excavations,
construction of structures and placement of fill materials on dry subgrades. Install sufficient
dewatering equipment to drain water-bearing strata to below bottom of foundations, drains,
sewers and other excavations.

Dispose of water removed by dewatering in a manner that avoids endangering public health,
property and portions of the work under construction or completed. Provide sumps,
sedimentation tanks and other flow-control devises to remove the sediment from the water
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prior to discharge. Discharge of water removed by dewatering into a lake or stream other
than through an existing storm sewer outlet will require a MDEQ permit. The
CONTRACTOR shall be responsible for obtaining the appropriate MDEQ permits unless
otherwise noted in the project Specifications.

Treatment of dewatering effluent shall be provided where the groundwater being lowered is
contaminated. All treatment shall be permitted and in accordance with MDEQ and EPA
requirements. The CONTRACTOR shall submit shop drawings and the proposed treatment
process for approval prior to dewatering contaminated areas.

Dewatering shall be maintained on a continuous basis. If dewatering requirements are not
satisfied due to inadequacy or failure of the dewatering system, restore damaged structures
and foundations soils at no additional expense to the CITY.

The CONTRACTOR shall be responsible for all damage to and interruption of private water
systems resulting from the dewatering operations. The CONTRACTOR shall provide
temporary water service for affected private wells.

The dewatering system shall be removed from the project site upon completion of
dewatering. All well holes shall be plugged and abandoned per the requirements of the
MDEQ. Damage to adjacent facilities caused by dewatering operations shall be promptly
repaired to an equal to or better condition than existed prior to installing the dewatering
system.

General Specifications Page -26- 3/16



203.0 EXCAVATION SUPPORT SYSTEMS

203.1 Sheeting and Bracing

203.1.1 The CONTRACTOR shall furnish and put in place at his own expense, bracing,
shoring or sheeting, as may be necessary for the protection of the Work, public property
or adjacent private property.

203.1.2 Unless otherwise noted in the Contract Documents or directed by the ENGINEER,
the sheeting, bracing or shoring shall be removed as the Work progresses in such a manner
as to prevent the caving of the excavation or any damage to the sewer or structure. Any
voids left by removal of said materials must be filled with sand and compacted. Unless
specifically identified in the Bid Proposal, this work shall be incidental to the cost of
construction.

203.2 Support in Unstable Soil Where the bottom of the trench at sub-grade is found to
consist of material which is unstable to such a degree that, in the opinion of the ENGINEER,
it cannot be removed and replaced with an approved material thoroughly compacted in place
to support the pipe properly, the CONTRACTOR shall construct supports as directed by the
ENGINEER. If such conditions are encountered, they shall be paid for according to Article
11.00 of the General Conditions or as bid.
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204 EARTH WORK

204.1 Excavation to Grade

204.1.1 The ENGINEER will establish control points, reference lines, and bench marks.
Also, the ENGINEER will set construction stakes establishing lines, slopes and
continuous profile-grade and will furnish the CONTRACTOR with all necessary
information relating to lines, slopes and grades. These stakes and marks shall constitute
the field control by and in accordance with which the CONTRACTOR shall establish other
necessary controls to perform the work. The CONTRACTOR shall carefully compare all
levels given on the drawings with existing levels and shall notify the ENGINEER of any
discrepancies before proceeding with the work. When stakes are set by the ENGINEER,
the CONTRACTOR shall request the staking 48 hours in advance.

The CONTRACTOR shall carefully preserve bench marks, reference points and stakes,
and in the case of willful or careless destruction of the same, the CONTRACTOR shall be
charged with the resulting replacement expense and shall be responsible for delays and
errors caused by their unnecessary loss or disturbance.

204.1.2 Any excavation below specified grade shall be corrected with approved material,
thoroughly compacted as directed by the ENGINEER. Any extra cost incurred shall be
borne by the CONTRACTOR.

204.2 Pipe Construction in Fill Sections Where it is necessary to lay pipe in a fill area,
unstable or unsuitable material shall be removed and slopes steeper than 1 to 2 shall be
stepped before fill material is placed. The embankment shall be of suitable materials and
shall be placed in layers not to exceed one foot and shall be compacted to 95% MDD to the
top of the pipe. The embankment shall be not less than three diameters wide at the invert of
the pipe and shall be continued up to provide not less than one foot of cover over the pipe.

204.3 Roadway Excavation Roadway excavation shall consist of the removal and proper
disposal of all materials necessary for construction of a prepared sub-grade to the elevations
and cross-section indicated on the Drawings and/or called for in the specifications. It shall
include clearing, grubbing, and the removal of trees or stumps encountered within the limits
of the grading area. Roadway excavation may be further designated as borrow excavation,
peat excavation, frost heave excavation or earth stripping, if so provided in the Bid Proposal
supplementary conditions or required by the ENGINEER. Excavation shall at all times be
performed in a manner and sequence that will provide drainage. Suitable materials shall be
used to construct embankments on the project as required by the Contract and at the
direction of the ENGINEER.

204.4 Preparing Roadway Foundation

204.4.1 Any material within lines two feet (2’) outside the proposed surfacing that cannot
be compacted to 95% MDD shall, at the request of the ENGINEER and upon approval
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from the CITY, be excavated to a depth determined by the ENGINEER. If such
conditions are encountered, they shall be paid for in accordance with Article 11 of the
General Conditions.

204.4.2 Embankments shall not be constructed on frozen earth, ice, snow, topsoil,
mulch, or other unstable material. Where embankments are to be constructed on existing
slopes steeper than one (1) vertical to six (6) horizontal, steps shall be formed in the
slope before fill is placed.

204.4.3 Excavation of Unstable Material

204.4.3.1 After unsuitable material has been excavated at the direction of the
ENGINEER, sufficient time shall be allowed to cross-section the excavated area for
the purpose of determining quantities, unless a lump sum amount or other method of
payment satisfactory to the CITY and CONTRACTOR is agreed upon.

204.4.3.2 Where it is possible, a six-inch (6”) drainage pipe shall be placed from the
low point of the excavated area to a natural drainage course, ditch, or storm sewer
structure. The excavated area shall be backfilled with approved porous material.
Where an outlet for drainage is not available and the surrounding earth is impervious,
the backfill shall be made with materials free from silt or topsoil. All areas shall be
compacted to not less than 95% MDD.

204.5 Excavation and Preparation of Trenches

204.5.1 Excavation of Trench The trench shall be excavated so that the pipe can be
laid to the alignment and grade required and shall consist of the removal and stock piling
or hauling of all materials of whatever nature encountered. Excavation shall proceed
only as far in advance of pipe laying as permitted by the ENGINEER. Trench excavation
shall include all clearing, grubbing and tree removal within and adjacent to the excavated
area, supporting of all adjacent structures whether above or below ground.

204.5.2 Width of Trench

204.5.2.1 The width of the trench shall be as per SD-122 .

204.5.2.2 If the above width is exceeded, the CONTRACTOR shall install a concrete
cradle as directed by the ENGINEER to support the added load on the pipe. The use
of additional labor and material shall be at the expense of the CONTRACTOR.

204.5.2.3 Trenches shall be of such extra width as necessary to permit the placement
of timber supports, sheeting, and bracing, where required.

204.5.3 Pipe Clearance in Rocks Large rocks, boulders and stones over four inches
(4”) in diameter shall not be placed in bedding, haunching or backfill as defined in SD-
122.
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205.0 BACKFILLING

205.1 General

205.1.1 Unless otherwise directed, all excavations shall be initially backfilled as noted in
SD-122 to a point of one (1) foot above the pipe immediately after installation.

205.1.2 Ifitis apparent that the CONTRACTOR is not backfilling around the pipe in
accordance with the specifications, the ENGINEER may request that the trench be left
open above the pipe until compaction testing has been completed.

205.2 Backfill Material All backfill material shall be free from cinders, ashes, refuse,
vegetable or organic matter, boulders, rocks or stones, or other materials which, in the
opinion of the ENGINEER, is unsuitable.

205.3 Around Pipe In earth other than free draining sand or gravel, all pipe shall be laid
with Class B bedding unless otherwise specified. The pipe shall be bedded in compacted
granular material and placed on a flat bottom trench. Class B Bedding: The granular
material shall be MDOT 17A stone. The granular bedding shall be placed as shown in SD-
122.

Where Class B bedding as noted does not apply, all trenches shall be backfilled by hand,
from the bottom of the trench to a horizontal plane passing through the center of the pipe,
with approved sand placed in layers of four inches (4”) and compacted. Backfill material
shall be deposited uniformly in the trench for its full width on each side of the pipe and
compacted in place to 95% MDD. Cost of furnishing, placing and compacting bedding shall
be included in the price for installation.

205.4 Grade From a horizontal plane passing through the center of the pipe to a point one
foot (1°) above the top of the pipe, the trench shall be backfilled with material approved by
the ENGINEER, placed in six inch (6”) layers and compacted to 95% MDD. The trench may
be backfilled from one foot above the pipe to the surface by means of a bulldozer and
vibrator which shall compact the backfill by being operated longitudinally along the pipe line.
Pushing material into the trench from the side without the above noted longitudinal
compaction will not be permitted.

205.5 Drives, Parking Areas and Streets The trench backfill under drives, parking areas
and in streets including an area 3’ (three feet) from edge of pavement or back of curb, shall
be MDOT Class Il or ENGINEER approved native granular material, placed in layers not to
exceed one foot (1°) in thickness and compacted to 95% MDD. This fill shall be constructed
to the proposed elevation. A road base of six inches (6”) shall be filled with MDOT 22A
aggregate compacted to 95% MDD and maintained until the replacement surfacing can be
properly placed.

General Specifications Page -30- 3/16



205.6 In Freezing Weather Backfilling shall not be done in freezing weather except by
written permission of the ENGINEER. No frozen material shall be buried below final
elevation of ground.

205.7 Around Hydrants and Valve Boxes Backfilling around hydrants shall be MDOT
Class Il or native material as approved by the ENGINEER placed in 4” to 6” lifts from a
horizontal plane passing through the center of the lead main to one foot (1’) below the top
grade. The drain outlet shall be backfilled with 2 cubic feet of 6A washed stone to provide
adequate drainage as shown in SD-144.

205.8 Around Manholes After the structure and/or mortar have set up sufficiently to avoid
damage, backfilling shall be done in a manner that will not cause unequal pressure on the
structure. No material except MDOT Class Il or native material, approved by the
ENGINEER, shall be placed within three feet (3’) of the structure.
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206.0 PAVING AND SURFACING

206.1 Sub-base Preparation This shall consist of the CONTRACTOR furnishing all
equipment, manpower, and materials necessary to prepare the subbase to the line and
grade called for on the drawings or in the specifications. This shall be incidental to the cost
of installation of the roadway surface.

206.2 Gravel Aggregate Base

206.2.1 Description This work shall consist of an aggregate base constructed on a
prepared subgrade.

206.2.2 Materials The materials shall meet the requirements specified in the MDOT
Specifications, for 22A unless otherwise specified in the Contract Documents.

206.2.3 Deleted

206.2.4 Placing and Compacting Materials Base material shall not be placed until the
sub-grade has been approved by the ENGINEER. The Aggregate Base shall be placed
by means of a mechanical spreader in such a depth that, when compacted, the thickness
will equal the thickness shown on the Drawings. The depth of any layer shall not be
more than six inches (6”), or less than three inches (3”), compacted. Each layer shall be
floated with an approved maintainer or patrol grader until the mix is uniform and the
surface smooth. This work shall be performed in conjunction with a vibrating type
compactor, pneumatic tired roller, or other approved compaction method until 95% of
MDD has been obtained. Water may be added as needed to obtain optimum moisture
content.

206.2.5 Payment - Gravel

206.2.5.1 Aqgregate Base Aggregate Base shall be paid for at the contract unit
price per square yard, which price shall constitute payment in full for furnishing and
placing the materials specified and compacting to the grade and profile shown on the
Drawings. This item shall be measured by receipt of a duplicate ticket for materials
showing the weight of the material received by the RPR.

206.2.5.2 Rotomilled Material Rotomilled gravel shall be paid for at the contract unit
price per syd, which shall constitute payment in full for rotomilling, storing, measuring,
and calculating the quantity used, furnishing and placing the material as specified in
Section 201.3.2 and compacting to the grade and profile shown on the Drawings.

This item shall be measured by calculating the cubic yards of stockpiled material as
described in Section 201.3.2. If the quantities are measured by weight, a figure of
3200 pounds per cubic yard will be used for converting to cubic yards.
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206.3 Bituminous Materials and Preparation

206.3.1 Preparation of Subbase This work shall be done in strict accordance with
current MDOT Specifications.

206.3.1.1 Payment - Bituminous Materials The bituminous materials shall be paid
for at the contract unit price which shall constitute payment in full for furnishing HMA
as specified to the job site, placing and compacting the mixture, maintaining traffic and
any other necessary operations for constructing the hot mix asphalt base.

206.3.1.2 Bituminous Bond Coat

206.3.1.2.1 The bond coat shall be SS-1h. The rate of application shall be
0.10 to 0.15 gallons per square yard unless otherwise noted on the Drawings
or approved by the ENGINEER.

206.3.1.2.2 The SS-1h asphalt emulsion shall be applied to a properly swept
and cleaned base or leveling course prior to placing the next asphalt course.

206.3.1.2.3 The bituminous material shall be uniformly applied by means of a
pressure distributor, except in such areas that are inaccessible to the regular
distributor, in which case, hand spraying application will be permitted.

206.3.1.2.4 The foundation shall be free from moisture or frost and the surface
temperature shall not be lower than 50°F when the treatment is applied, unless
approved by the ENGINEER. SS-1h shall be applied immediately ahead of the
laying operation an adequate distance to allow it to cure before placing the
HMA.

206.3.2 HMA Base Course

206.3.2.1 Scope of Work The work to be done under these specifications
shall consist of construction of an HMA course applied to a prepared sub-
grade.

206.3.2.2 Preparation of Sub-Grade The sub-grade will be compacted and
graded and ready to accept the HMA base course.

206.3.2.3 Materials The HMA base shall consist of one or more courses
constructed on a prepared sub-grade. It shall be applied at a rate and in a
manner that conforms to the requirements of the current MDOT Specification.
HMA classification and type shall be shown in the contract documents.
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206.3.3 HMA Leveling Course

206.3.3.1 Description This work shall consist of conditioning the existing
road surface, grading to the plan grade and profile, treating with a bonding
material, unless otherwise provided, and constructing thereon an HMA leveling
course composed of materials and mixed in accordance with the current MDOT
Specification. Where an existing pavement is to be widened, the existing
shoulder shall be excavated sufficiently to allow for inclusion of a compacted
aggregate base in accordance with the Contract Documents and the HMA
leveling course.

206.3.3.2 Placement The HMA shall be placed by an approved self-propelled
mechanical spreader, or other means as approved by the ENGINEER, to such

a depth that when compacted, it will have the thickness specified or ordered by
the ENGINEER.

The mixture shall be placed and compacted in accordance with the current
MDOT Specifications and traffic shall not be allowed on the surface being
placed until rolling has been completed. HMA level course classification and
type shall be shown in the contract documents.

206.3.3.3 Rolling After the mixture is placed, each layer shall be compacted
in accordance with the current MDOT Specifications. Any area that is defective
shall be removed and replaced at the expense of the CONTRACTOR.

206.3.3.4 Weather Limitations Bond Coat shall not be applied when
weather is threatening, or when the air temperature of the surface the coat is to
be applied to in the shade is less than 50°F, or as authorized by the
ENGINEER.

Bituminous mixture shall not be placed during rainy or threatening weather or
when moisture on the surface to be treated would prevent satisfactory bond or
when the air temperature in the shade is less than 40°F, unless authorized by
the ENGINEER.

206.3.3.5 Testing The CONTRACTOR shall be required to furnish a certified
analysis of the contents of the asphalt. The CONTRACTOR shall arrange to
have samples collected and an extraction and mechanical analysis made by an
independent laboratory for each 400 tons of material, but in no case less than
one sample per project. The cost of testing shall be incidental to the unit cost
of asphalt paving unless otherwise noted in the Bid Proposal.

206.3.4 HMA Surface Course
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206.3.4.1 Description This work shall consist of conditioning the existing road
surface, grading to the plan grade and profile, treating with a bonding material unless
otherwise provided for, and constructing thereon an HMA Surface Course composed
of materials and mixed in accordance with the current MDOT Specifications and as
called for in the Contract Documents. HMA surface course classification and type
shall be shown in the contract documents.

206.3.4.2 Other Reguirements All other work in connection with the above
operation shall be as specified under HMA Leveling Course specifications.

206.3.5 Bituminous Valley Gutter Bituminous valley gutter shall be installed in
accordance with the current MDOT specifications and SD-131.

206.3.5.1 Description Where bituminous valley gutter is called for, it shall be placed
integrally with the HMA surface Course with a self-propelled paving machine in
accordance with the current MDOT Specifications for Construction.

Unless conditions warrant otherwise, the valley gutter construction operation shall be
continuous from end to end of the street and in one direction so as to eliminate joints.
Valley gutters shall be measured continuously through driveway openings.
“Bituminous Valley Gutter” shall be paid for at the contract unit price per lineal foot
and shall be payment in full for all materials and labor.

206.4 Concrete

206.4.1 Concrete Pavement

206.4.1.1 Materials The materials shall meet the requirements specified in the
current MDOT Specifications for the following items:

Portland Cement Concrete Steel Reinforcement

Cement Water

Coarse Aggregate, 6A Joint Material

Fine Aggregate, 2NS Concrete Admixture and Curing Agents

Course aggregate shall consist of limestone or slag material.

206.4.1.2 Construction

206.4.1.2.1 Equipment The equipment shall be as currently being used by
the construction industry and in accordance with the current MDOT Standard
Specifications for Construction.

206.4.1.2.2 Construction Procedures

General Specifications Page -35- 3/16



206.4.1.2.2.1 Preparation of Sub-Grade The sub-grade shall be
graded and thoroughly compacted to a point at least one foot outside of
the proposed concrete facility. Forms shall then be placed to provide
adequate time for the ENGINEER to check them in advance of placing
concrete. The compacted sub-grade shall be moist and free from mud
or frost at the time of concrete placement. Any areas disturbed by
equipment shall be smoothed out and tamped.

206.4.1.2.2.2 Placing Forms Forms shall be placed on thoroughly
compacted material and checked for line and grade by the ENGINEER
in advance of placing concrete.

206.4.1.2.2.3 Adggregates Aggregates shall be handled in a manner
that will provide uniformity of grading and moisture content at the time of
batching. All aggregates shall be limestone or slag material.

206.4.1.2.2.4 Concrete Design The concrete mix shall be designed by
an approved independent laboratory at the expense of the
CONTRACTOR. Evidence of actual tests shall be furnished indicating
that the proposed design will result in concrete meeting the
requirements for MDOT P1-517: 6.5% entrained air with a tolerance of
plus or minus 1.5%; compressive strength at 28 days of 3500 psi;
modulus of rupture at 28 days of 650 psi; minimum content of cement
5.50 sacks per cubic yard.

206.4.1.2. 2.5 Proportioning Aggregates shall be proportioned by
weight. The equipment shall be an approved weighing device as
specified by the current MDOT Specifications. The weighing device
shall be accurate with a tolerance of 1% plus or minus. Water shall be
discharged into the mixer by an approved device that will provide the
amount required with a maximum variation of 1%.

206.4.1.2.2.6 Consistency Where machine methods are used for
striking off and consolidating the concrete, the slump shall be between
1-1/2 and 2-1/2 inches. Where hand finishing is permitted, the slump
may be increased to 3-1/2 inches. Concrete shall reach its place in the
finished work without segregation. Moving the concrete with rakes or by
use of a vibrator will not be permitted.

206.4.1.2.2.7 Strength of Concrete If the average results from the test
beams or cylinders are below the required 28 day strength, it will be
sufficient reason for rejecting for further use the materials being used. If
said average results are more than 10% below the required strength, the
CITY may elect to permit such curbing or sidewalk to remain in place
and receive as compensation therefore a 50% reduction of the contract
unit price, or to require the CONTRACTOR, at his own expense, to
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remove the deficient concrete and replace it with concrete of satisfactory
quality.

206.4.1.2.2.8 Mixing The mixing time for concrete shall be for a period
of not less than one (1) minute in a drum that shall revolve at the rate of
not less than 14, nor more than 20, revolutions per minute. The volume
of mixed material in each batch shall not exceed the Associated General
Contractors of America rated capacity of the mixer.

The CITY reserves the right to require the CONTRACTOR to
discontinue the use of ready-mixed concrete if, in the opinion of the
ENGINEER, the use of such concrete does not produce satisfactory
work and no claim will be considered due to such change.

206.4.1.2.2.9 Transportation of Materials Transportation of materials
shall be as specified under the current MDOT Requirements.

206.4.1.2.2.10 Placing Concrete Concrete shall be placed in
accordance with the current MDOT Specification, except commercial
vehicles will not be permitted on non-reinforced pavement until tests
indicate a modulus of rupture of not less than 500 psi.

206.4.1.2.3 Joints All longitudinal and transverse joints shall confirm to the
details and position shown on the Drawings. Transverse joints shall be
constructed at right angles to the center line of the pavement and shall not vary
more than 1/4 inch from a true line. The surface of the pavement adjacent to
all joints shall be finished to a true surface and properly aged. The surface
across the joints shall be tested with a ten foot (10°) straight edge and any
irregularities shall be corrected before the concrete has hardened.

206.4.1.2.3.1 Longqitudinal Joints Longitudinal joints shall be sawed
plane-of-weakness joints with bars, or bulkhead construction joints with
hook bolts, as detailed in the current MDOT Standard Details and in
accordance with the current MDOT specifications.

206.4.1.2.3.2 Tranverse Joints Transverse joints shall be contraction
joints, expansion joints or construction joints and shall be strictly as
indicated in the current MDOT Standard Details and in accordance with
the current MDOT specifications.

206.4.1.2.4 Consolidating and Finishing The sequence of operations after
the placing of the concrete shall be: striking off and consolidation, floating,
scraping, and testing surface with straight edge, and edging and final finishing
with burlap drag.
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206.4.2 Concrete Sidewalk

206.4.2.1 Summary This work shall consist of a single course of concrete
constructed on a prepared and approved sub-grade to the width and thickness noted
on the drawings.

206.4.2.2 Materials The materials shall meet the requirements as specified in the
current MDOT specifications for the following items:

Concrete, Grade, S2, P1 Granular Material Class |l
Water
Joint-Fillers

The concrete mix shall meet the requirements for MDOT P1-517: 6.5% air entrained
with a tolerance of plus or minus 1.5%, compressive strength of 3,500 psi at 28 days
and a slump within the range of 1-1/2 to 3 inches. Modulus of rupture at 28 days of

650 psi, minimum cement content of 5.50 sacks per cubic yard. The aggregate shall
consist of a limestone or slag material.

206.4.2.3 Forming The sub-grade shall be thoroughly compacted to insure its
stability. Straight forms of wood or metal shall be placed to the plan grade and staked
in a manner that will prevent deflection or settlement. They shall be set to an
elevation that will provide 1/4 inch per foot slope toward the center of the street, or as
otherwise detailed in the Contract Documents, or approved by the ENGINEER.

206.4.2.4 Consolidating and Finishing The sub-grade shall be thoroughly wetted
and the concrete deposited thereon to the proper depth. It shall be spaded along the
forms, compacted and struck off flush with the top of the forms. The surface shall be
floated with a suitable float, edges and joints properly tooled and then finished with a
wood float or brush as required by the CITY to provide a non-slip surface.

206.4.2.5 Joints One inch (17) transverse expansion joints shall be placed every 50
ft. for the full depth of the sidewalk and contraction joints formed with spacing equal to
the width of the sidewalk or as directed by the ENGINEER. All joints shall be
constructed at right angles to the centerline of the sidewalk.

206.4.2.6 ADA Detectable Warning Devices ADA ramps shall be installed at all
public street intersections or as directed by the ENGINEER in accordance with current
MDOT standards and SD-119.

206.4.3 Concrete Curb and Gutter

206.4.3.1 Summary Where concrete curb or curb and gutter is specified, it shall be
as detailed in the SD-113 or as indicated in the Contract Documents. The trenching,
forming, placing, finishing and curing shall take place before the HMA base or leveling
surface is placed and conform to the specifications for concrete sidewalk section
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206.4.2.2 through 206.4.2.5 of these specifications. The forms shall be metal and
extend to the full depth of the structure. The concrete shall be spaded to prevent
honey-combing.

Expansion joints shall be placed through the curb at the spring points of the street
returns and uniform intervals of not more than one hundred feet (100’) between
intersections. Expansion joint material shall also be placed five feet (5’) on each side
of all drainage structure castings. Plane of weakness joints shall be placed to divide
the structure into uniform sections ten feet (10’) in length. Irregular sections shall not
be less than eight feet (8’) in length. The concrete shall be cured in accordance with
the current MDOT Specifications for Construction.

Concrete curbs shall be measured continuously through driveway openings which
shall be left as required by the CITY. “Concrete Curb” or “Concrete Curb and Gutter”
shall be paid for at the contract unit price per linear foot which shall constitute
payment in full for all materials and labor. The aggregate shall consist of a limestone
or slag material.

206.4.3 Stamped Concrete

206.4.3.1 Materials The concrete shall meet the requirements of 6 inch concrete
sidewalk and shall include an integral color texture and release agent. The release
agent shall be dry-shake powder or liquid to facilitate the release of imprinted tools.
The CONTRACTOR shall furnish the owner with the manufacturer’s standard colors
for selection prior to placement of the stamped concrete.

The imprinting tool shall be the standard brick paver pattern “Running Bond — New
Brick” and shop drawings of the available stamping patterns shall be submitted to the
ENGINEER for approval.

A reactive color shall be applied during finishing operations. The color system is
intended to be a combination of water solutions of metallic salts designed to penetrate
and react with concrete to produce insoluble, abrasion-resistant color deposits in
concrete pores. The colors also shall contain dilute acid to etch the concrete surface
lightly to permit color to penetrate and react with the concrete. The surface colors
shall be approved colors suitable for the purpose intended and applied in accordance
with the manufacturer’s instructions. The color admixture shall be Scofield C-32 or
approved equal. The form release shall be Scofield Lithochrome antiquing release,
charcoal gray or approved equal. Concrete sealer shall be Scofield Cureseal or
approved equal.

All materials shall be furnished, prepared, applied, cured, and stored according to the
manufacturer’s directions specified for the use intended as specified.

206.4.3.2 Construction Methods The CONTRACTOR shall prepare the surface and
place the concrete in accordance with MDOT’s latest Standard Specifications for
Construction for sidewalk. After the concrete is placed and screeded to the proper
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grade, the color hardener shall be applied as necessary to achieve a uniform finish.
An even thin coat of the release agent shall then be applied. While the concrete is still
in the plastic stage, the forming tools shall be applied to make the desired patterned
surface. The CONTRACTOR shall hand-tool in areas where imprinting tools are not
practical. The areas shall be laid out for proper alignment and the concrete shall be
imprinted to a consistent depth while it is still plastic. Control joints shall be placed in
accordance with the plans and shall be cut to %4 of the thickness of the slab. A joint
filler of a matching color shall be installed as recommended by the manufacturer. The
concrete shall be protected from premature drying, excessive hot or cold
temperatures, and any other damages. Upon completion, the CONTRACTOR, shall
chip away any concrete “squeeze” left from tool placement. The surface shall be
pressure washed and allowed to dry after which the clear sealant for masonry
surfaces shall be applied.

The CONTRACTOR shall provide a representative mockup of all etched graphic
elements 72 hours prior to actual etching. The city shall review the mockup and
reserves the right to make adjustments in the position of the graphic based on the
outline of the mockup.
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207.0 UTILITY INSTALLATION

207.1 Water Mains

207.1.1 Materials Mains: four inch (4”) to ten inch (10”) diameter pipe shall be Class 52
Ductile Iron and twelve inch (12”) diameter and larger pipe shall be Class 53 Ductile Iron,
conforming to ANSI A21.51/AWWA C151. All piping inside structures shall have flanged
joints. Pipe twelve inches (12”) and less in diameter shall be rated for 250 psi internal
working pressure (IWP), sizes exceeding twelve inches (12”) in diameter shall be rated
for 150 psi |.LW.P.

207.1.2 All Buried Fittings and Joints Mechanical joints, flange joints, and push-on
joints shall conform to ANSI 21.10/AWWA C110 specifications.

207.1.2.1 Bolts and Nuts Bolts and nuts used with mechanical joints shall be high
strength cast iron NI-Resist or approved equal.

207.1.2.2 Gaskets Rubber gaskets shall be vulcanized styrene butadiene rubber
(SBR) or approved equal conforming to ANSI A21.11/AWWA C111 as approved by
the ENGINEER. The joints shall be assembled in strict accordance with the
manufacturer’s recommendations.

207.1.2.3 Elanged Joints Cast iron flanged fittings shall meet ANSI A21.10/AWWA
C-110 and shall be assembled in accordance with the manufacturer’'s
recommendations. Bolts and nuts shall be of steel, cadmium plated with a minimum
yield strength of 45ksi and shall meet ANSI A21.11/AWWA C-111. Gaskets shall be
as described in Section 207.1.2.2.

207.1.2.4 Gate Valves & Wells Valves shall be furnished and installed at the
locations shown on the Drawings. Valves shall be mechanical joint with mechanical
joint gaskets. All valves shall be gate valves.

207.1.2.4.1 Gate Valves All gate valves shall be EJ FlowMaster of the
resilient wedge type for seating and operating characteristics meeting the
requirements of AWWA C515 specifications. The valves are to be mechanical
joint opening clock-wise, non-rising stem and fully bronze mounted.

207.1.2.5 Valve Boxes Valve boxes shall be EJ 8560 (for 3 piece boxes) or 8550
(for 2 piece boxes) or approved equal). Non-ferrous models are not allowed.

207.1.2.6 Hydrant, Valve, & Valve Box Assembly Hydrants shall be of dry barrel
design, Underwriters Laboratory listed, and conforming to AWWA C502
standards. The hydrant mechanism shall be of a non -rising stem, opening
clockwise, with a 5-1/4 inch valve that closes with the system pressure. The
hydrant shall be a “traffic model” provided with a safety coupling and flange
design that will permit a full 360 degree facing of the nozzles. Hydrants shall

General Specifications Page -41- 3/16



be EJ WaterMaster 5CD250, EJ WaterMaster 5BR250 or Clow Valve Company
Medallion Model F-2545 equivalent. All hydrants shall be installed in
accordance with SD-144.

207.1.2.6.1 The inside diameter of the hydrant barrels shall not be less
than 7-1/4".

207.1.2.6.2 Hydrants shall be manufactured with a main valve set ring of
bronze and bronze upper valve plate.

207.1.2.6.3 Each hydrant shall be supplied with a 6” gate valve,
mechanical by mechanical joint complete with a 2 piece cast iron valve box
having a 5-1/4” screw shaft opening.

207.1.2.6.4 The inlet at the hydrant shoe shall be mechanical joint ANSI
A21.11 standard 6”.

207.1.2.6.5 The hydrant bonnet shall have two 2-1/2” National Standard
Hose Connections (7-1/2” threads per inch with a 3-1/16” O.D.) and one 4”
Pumper Nozzle with a #5 Storz Connection.

207.1.2.6.6 The hydrant shall have a bury length of 5-1/2 feet from the
invert of the inlet to the ground line, unless otherwise specified.

207.1.2.6.7 Each nozzle cap shall have a suitable rubber-like gasket.
Nozzles shall have rubber-like “O” ring gaskets.

207.1.2.6.8 Each hydrant shall have all chains removed prior to
activation for public use.

207.1.2.6.9 Each hydrant assembly shall have factory-applied yellow
paint above the ground line with caps painted John Deere Green
(54416D).

207.1.2.6.10 The hydrant operating nut and nozzle caps shall have 7/8”
square operating lugs.

207.1.2.6.11 The stem packing in the hydrant bonnet shall be of the
double “O” ring type.

207.1.2.6.12 All hydrant operating stems shall have a steel coupling
attached with stainless steel coupling pins to the upper and lower stems.

207.1.2.6.13 All hydrant extensions shall be made at the ground line or
above, without the necessity of digging.

207.1.2.6.14 The outlet nozzles shall be mechanically attached into the
bonnet.
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207.1.2.6.15 The hydrant bonnet shall be able to be positioned 360°by
loosening the bonnet flange bolts.

207.1.2.6.16 All hydrant drains or drips shall be open unless these are
lying in the water table, in which case, they shall be plugged.

207.1.2.6.17 All hydrants and hydrant valves shall be restrained as
detailed in SD-144 or as recommended by the manufacturer or other
means acceptable to the ENGINEER.

207.1.2.6.18 All hydrants shall be installed in a manner such that the
center of the pumper connection is a minimum of 21” and a maximum of
36" above the adjacent finished grade. The hydrant shall have an area of
36" clear of obstructions surrounding the outlet nozzles and operating nut.

207.1.2.6.19 All hydrants shall have signs installed in accordance with
SD-145 unless otherwise specified in the Bid Proposal. The cost of the
signs and installation shall be considered included with the cost of the fire
hydrant assembly.

207.1.2.7 Joint Restraints The following methods of restraining the joints are
acceptable: 1) U.S. Pipe Field Lock Gasket, 2) Retainer Glands, 3) Threaded Rods,
4) Meg-a-Lug Glands. Any other method of restraint must be appr oved by the
ENGINEER. The ENGINEER shall indicate on the construction drawings which Tees
and Bends are to be restrained. Thrust blocks shall not be allowed.

207.1.2.7.1 Restraint All pipe deflections over twenty (20) degrees, all tees,
and valves at the dead ends of lines shall be restrained, tied or harnessed in a
manner acceptable to the ENGINEER. The restraint shall be applied to joints
each direction from the deflection or fitting an adequate distance to resist the
axial thrust of the test pressure. Minimum acceptable distance shall be seventy
(70’) feet each way from said deflections.

207.1.2.8 External Conductors All pipe placement shall provide for electrical
conductivity across each joint. The electrical conductivity connections shall be of the
external conductor type. The conducting medium shall be adequately sized and
designed to carry 400 amperes for an extended period of time. The conductor shall
be fastened to each side of each joint in a permanent manner. External conductors
shall be U. S. Pipe and Foundry Co., “Electro-Bond” strips; Erico Products, Inc.,
“Cadwell” connectors; Clow Corporation, “Cable-Bond Connectors”; conductivity
gaskets approved by the ENGINEER or equal. All connection areas shall be coated
as per manufacturer’s requirements. Bronze wedges shall not be allowed.

207.1.3 Installation
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207.1.3.1 Installation of Service No valve or other control on the existing system
shall be operated for any purpose by the CONTRACTOR without prior permission of
the CITY. It shall be the responsibility of the CONTRACTOR to notify all persons to
be affected by any shut off 48 hours prior to the operation of any valves.

207.1.3.2 Bedding In earth other than free draining sand or gravel, all pipe shall be
bedded with MDOT Class Il or IIA unless otherwise specified.

207.1.3.3 Handling Material Proper and suitable tools and appliances for the safe
and careful handling, conveying and laying of the pipe shall be used. Care shall be
taken to prevent the coating of ductile iron pipe from being damaged, particularly on
the inside of the pipe. Pipe, valves, hydrants and fittings strung along the route shall
be placed in such a manner that they will not be submerged or collect water. All pipes
and castings shall be carefully examined and tested for defects. If any materials are
found to be defective, they shall be removed from the site and replaced with
acceptable materials.

207.1.3.4 Cleaning Pipe & Fittings All lumps, blisters and excess coal-tar coating
shall be removed from the bell and spigot end of each pipe and fitting and the outside
of the spigot and the inside of the bell shall be wire-brushed and wiped clean, dry and
free from oil or grease prior to laying.

207.1.3.5 Laying Pipe Every precaution shall be taken to prevent foreign material
from entering the pipe while it is being placed. The ENGINEER may require that a
heavy tightly woven bag be placed over each end and left there until the connection is
to be made. After placing a length of pipe in the trench, the spigot end shall be
centered in the bell and the pipe forced home to correct line and grade. At any time
when pipe laying is not in progress, the open end(s) of pipe shall be closed by a
watertight plug or other means approved by the ENGINEER. This provision shall
apply during the noon hour as well as overnight. If water is in the trench, the plug
shall remain in place until the trench is pumped completely dry. Watermain shall be
placed a maximum of 6’-0” and a minimum of 5°0” depth as measured from finished
grade to the top of the pipe unless existing water table conditions warrant the
ENGINEER to direct otherwise.

Whenever a main is installed under any existing utility line such as gas, sewer, water,
etc., provisions shall be made to prevent the weight of such utility line from straining
and possibly breaking the main. Such provisions shall consist of concrete bedding of
the main, complete concrete encasement, or some other method approved by the
ENGINEER. Ifitis a sanitary sewer line, the CONTRACTOR will be required to
encase the water main with a minimum of nine inches (9”) of five (5) sack concrete a
distance of ten feet (10’) each way from the sewer line. Separation of watermain and
sewer shall be in accordance with the current version of the GLUMRB - “10 State
Standards”.

207.1.3.6 Direction of Laying Pipe shall be laid with bell ends facing in the direction
of laying, unless directed otherwise by the ENGINEER. Where pipe is laid on a grade
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of 10% or greater, the laying shall start at the bottom and shall proceed upward with
the bell ends of the pipe up grade.

207.1.3.7 Cutting of Pipe The cutting of pipe for inserting valves, fittings, or closure
pieces shall be done in a neat and workmanlike manner without damage to the pipe or
cement lining and so as to leave a smooth end at right angles to the axis of the pipe.
Flame cutting of pipe by means of an Oxyacetylene torch shall not be allowed. Where
the pipe joint is such that it employs a single gasket to effect the joint seal, the outside
of the cut end will be tapered back 1/8 inch at an angle of approximately 30 degrees
so as to remove any sharp, rough edges which might damage the gasket.

207.1.3.8 Tapping Sleeves Tapping sleeves shall only be ductile iron or epoxy
coated steel. The tapping sleeve shall be Rockwell 622, U.S. Pipe T-28 or equal.
Where a “size on size” tap is required, a mechanical joint ductile iron tapping sleeve
shall be used. The tapping sleeve shall be U.S. Pipe T-9, Mueller H-615 or approved
equal.

207.1.3.9 Cutting in Tees Cutting in tees shall only be allowed by written permission
of the City Engineer.

207.1.3.10 Poly Wrap When the water main is to be located in potentially corrosive
soil, it may, at the ENGINEER's discretion, be poly wrapped. The poly wrap shall
conform to AWWA Standard C104. The unit price bid for the poly wrap shall include
all labor, material, and equipment necessary to install the poly wrap.

207.1.4 Water Service Materials

207.1.4.1 Corporation Stop 3/4 inch and 1 x 1-1/4 inch shall be Mueller H-15000 or
Ford F600 or approved equal. 2 inch shall be Mueller B20285 or Ford B81-777 or
approved equal.

207.1.4.2 Curb Stop 3/4 inch and 1-1/4 inch shall be Mueller B-25204 or Ford B22-
333 or B22-555 or approved equal. 2 inch services shall be Ford B-44-777 or
approved equal.

207.1.4.3 Curb Box 3/4 inch and 1-1/4 inch services shall be Mueller H10308, Ford
EA2-60-40-54R Buffalo style Armor Access Boxes or approved equal. Non metal
curb boxes shall have a metal lid suitable for metal detection. 2 inch services shall be
standard main gate valve box as per 207.1.2.5.

207.1.4.4 Service Saddle 2 inch service saddle shall be double strapped, ductile
iron saddle with iron pipe threads and galvanized or cadmium plated straps, Ford
F202, Rockwell 311, or approved equal.

207.1.4.5 2inch Adapter 2 inch Adapter to connect copper pipe to ball valve shall
be Ford C-84-77 or approved equal.
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207.1.4.6 Copper Pipe Copper pipe for water services shall be in accordance with
ASTM B88, Type “K” annealed, seamless copper.

207.1.4.7 Copper Pipe Fittings Fittings for copper pipe shall have flared type
connection with the exception that 2 inch copper pipe fittings may have compression
type connections with locking devices.

207.1.4.8 Meter Box Fittings
Meter Box Cover — The meter box cover shall be a Ford Meter Box Monitor cover
Model MC-24-T or approved equal.
Meter Box — The meter box shall be a Hancor HDPE Model MP NL 1 24 0008 or
approved equal.
Meter Yolks — The meter yolks used for setting meters in meter boxes shall be:
e 3/4” service w/ 5/8” meter — Ford Meter Box Co. Model VB82W-22-33 or
approved equal.
e 3/4” service w/ 3/4” meter — Ford Meter Box Co. Model VB83W-22-23 or
approved equal.
e 1-1/4” service w/1” meter — Ford Meter Box Co. Model VB84W-22-55 or
approved equal.

207.2 Sewers

207.2.1 Materials

207.2.1.1 Pipe All sewers installed shall be of the type (storm or sanitary) and size
indicated on the drawings.

207.2.1.1.1 The following approved materials shall conform to the applicable
ASTM, AASHTO, and other applicable specifications. All other types must
meet with the approval of the City Engineer.

Sanitary Sewers

Extra Strength Clay Pipe (ASTM C700)

Concrete Sewer Pipe (ASTM C76/AASHTO M170)

Plastic (PVC) Pipe SDR 26 < 15” Diameter (ASTM D3033 or D3034)
18-24" Diameter, T-1 wall thickness (ASTM F679)

Asbestos-Cement Pipe (ASTM C428)

Ultra Rib Pipe (ASTM F794)

Armco A-2000 Pipe (ASTM F949, F794)

ADS N-12 SaniTite Pipe (ASTM F2648/AASHTO M294)

Storm Sewers
Reinforced Concrete Pipe (ASTM C76/AASHTO M170)
ADS N-12 SaniTite Pipe (ASTM F2648/AASHTO M294)
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207.2.1.1.2 Corrugated metal pipe shall conform with current MDOT
specifications and table. Pipe shall be Zinc or Bituminous coated in
accordance with AASHTO specifications.

207.2.1.2 Joints Joints shall be one of the following unless otherwise called for on
the Drawings or Special Specifications.

207.2.1.2.1 Rubber Rubber joints shall be “tylox”, “Press-Seal”, “Rubber

Pressure Joint”, “Ring-Tite”, or approved equal, and installed according to the
manufacturer’'s recommendations.

207.2.1.2.2 Corrugated Metal (on corrugated metal pipe only). Corrugated

metal two (2) piece coupling bands or Contech’s “Hugger” with rubber “O” Ring
shall be used and installed according to the manufacturer’'s recommendations.

207.2.1.2.3 Bituminous Mastic Bituminous mastic joints shall be made when

the joint surfaces are clean and dry, using “DeWitt #10”, “Sewertite” by Philip
Carey Company, or approved equal.

207.2.1.2.4 Slip Seal Bituminous precast rings of tapered design around the
spigot and inside of the bell shall be cast on the pipe at the foundry. They must
be kept clean and coated with a softening agent prior to using.

207.2.1.2.5 Sanitary Sewer Joints Joints shall be one of the following unless
otherwise called for on the Drawings or Special Specifications:

Clay: ASTM C425

Concrete: ASTM C443

Asbestos-Cement: ASTM C1869

Plastic (ABS): ASTM D2680

Plastic (PVC): ASTM D3212 or D2855, ASTM F477

207.2.1.2.6 HDPE HDPE pipe is permitted only for 24” diameter pipe and
under. Minimum cover shall be 3 feet measured from top of pipe to finished
grade.

207.2.1.3 Laying of Pipe

207.2.1.3.1 Pipe shall be laid from the lower end of sewer upwards. The use
of brick, lumps of clay, wood, etc. to level the pipe will not be permitted. Pipe
joints shall be properly seated in accordance with the manufacturer’s
guidelines.

207.2.1.3.2 Each pipe shall be inspected for possible defects before being
placed in the trench. Joint surfaces shall be free of earth or frozen matter.
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207.2.1.3.3 All pipe shall be laid with bell ends up-grade to line and grade as
called for on the plans and each pipe as laid shall be checked by the
CONTRACTOR. After laying of pipe, care in backfilling and other operations
shall be taken so as not to disturb its line or grade.

207.2.1.3.4 Pipe joints on sewer 36" diameter and larger shall be pointed up
on inside with ASTM F100 grout by Sauereisen, Five Star Grout or equal after
backfilling has been completed.

207.2.1.3.5 The CONTRACTOR shall excavate to the required grade for the
type of bedding specified. Bell holes for bell and spigot pipe shall be dug at
each joint. As work progresses, the interior of the sewer shall be cleaned of all
dirt, jointing material and foreign material of every description. On small
sewers, where cleaning after laying may be difficult, a swab or drag shall be
kept in the pipe lines and pulled forward past each joint immediately after its
completion.

207.2.1.4 Concrete Cradle Where required, a concrete cradle shall be constructed
of 1500 psi concrete, having a minimum thickness of 4” under the pipe and extending
up the sides of the pipe equal to one-fourth its outside diameter. Concrete cradle
shall have no slump and shall be mechanically mixed. Payment for concrete cradle
shall be as provided in the Bid Proposal.

207.2.1.5 Pipe Bedding

207.2.1.5.1 Storm Sewer In earth other than free draining sand or gravel, all
pipe shall be laid with Class B bedding unless otherwise specified. Class B
bedding: The pipe shall be bedded in compacted granular material placed on a
flat bottom trench. The granular material shall be MDOT IIA. The granular
bedding shall have a minimum thickness of 6 inches below the pipe and shall
extend to the spring line of the pipe as per SD-122. Cost of furnishing and
placing bedding shall be included in the price for sewer installation.

207.2.1.5.2 Sanitary Sewers

207.2.1.5.2.1 Bedding Classes A, B, or C, as described in the latest
ASTM C12 Standard (ANSI A106.2) or WPCF MOP No. 9 (ASCE MOP
No. 37) shall be used for all rigid pipe provided the proper strength pipe
is used with the specified bedding to support the anticipated load.

207.2.1.5.2.2 Bedding Classes |, Il, or Ill as described in ASTM D2321
(ANSI K65-171) shall be used for all flexible pipe provided the proper
strength pipe is used with the specified bedding to support the
anticipated load.
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207.2.1.6 Clearance to Water Main Minimum clearance to a public supply water
main shall be as follows: eighteen inches (18”) vertically and ten feet (10’)
horizontally in accordance with GLUMRB “10 States Standards”.

207.2.1.7 Sewer Saddles Sewer saddles for new connections on existing pipe shall
be Romac Style “CB” Sewer Saddle, Fernco “Quikseal” Connector or approved equal.

207.2.1.8 Bore and Jack Construction All bore and jack materials shall be in
accordance with MDOT Specification 401.03.1. Casing spacers shall be Uni-Flange
Series 1300 Casing Spacers or approved equal.

207.2.1.9 Horizontal Directional Drilling The work generally consists of three
phases, beginning with drilling a pilot hole from the surface or pit at a starting point to
an exit pit at the surface beyond the obstacle or area that is to be avoided. The
second phase consists of reaming the pilot hole to make it large enough for the
pipeline to be installed. Finally, the pipeline is pulled into place. During the pipe
pulling operation, drilling fluid (a bentonite, water, and polymer solution) is injected to
stabilize the hole, remove cuttings, and lubricate the pipe.

207.2.1.9.1 Directional drilling CONTRACTORS or subcontractors and
their field supervisory personnel shall have actively engaged in the
installation of pipe using directional drilling for a minimum of five years.

207.2.1.9.2 Submittals shall be in accordance with the requirements of
the City of Portage Specifications. The CONTRACTOR shall submit to
the ENGINEER for review and comment, prior to commencing any work,
a detailed statement of the drilling equipment, with a pul ling gauge
monitor, and tracking transmitter/devices selected and procedures to be
used in performance of the work. A drilling fluid disposal plan shall also
be submitted.

207.2.1.9.3 During the construction, a data sheet or drilling log for
each pilot hole shall be prepared to document the location and depth of
the drill head in relation to the found elevation and c enterline of the
drilling path at a minimum of ten (10) foot intervals. Loc ating and
guidance can be c ompleted by the walkover system or by wireless
steering tool system.

207.2.1.9.4 Construction in other agencies rights of way or properties
shall conform to the requirements of the regulating agency and the City
of Portage Specifications.

207.2.1.9.5 Polyethylene pipe shall conform to the material
designations of Plastic Pipe Institute (PPI) and ASTM, PE3408, ASTM
F714 and AWWA C906. The pipe shall be made from a high density,
molecular weight resin that is classified as TR-4 by the PPI in
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accordance with ASTM D1248. The resin shall contain antioxidants and
be stabilized for protection against ultra-violet degradation. Pipe shall
have a cell classification of PE 345464C and m eet or exceed all
requirements of ASTM D3350. Pipe shall have a designated use color
stripe applied during production. Pipe shall meet ANSI/NSF Standard
60 or 61 as applicable and be per manently identified as meeting all
required standards.

207.2.1.9.6 Pipe size shall be DIPS nominal diameters. The minimum
wall thickness for the directional drilling installation process shall be DR-
11 with a minimum working pressure of 160 psi.

207.2.1.9.7 PVC pipe for horizontal directional drill installation method
shall have fused joints and meet AWWA C900 or C905 as specified or
noted, DR-18 test requirements. The pipe shall be extruded with plain
ends suitable for fusing. The pipe shall be Fusible C900 or C905 as
specified or noted and will be blue for potable water applications, purple
for recycled or reclaimed water, green for sanitary sewer or force main
applications and white for irrigation or storm sewer application.

207.2.1.9.8 Two Number 6 br aided wires for tracing with a tensile
strength equal to or greater than the pipe being pulled shall be utilized.
Wires shall be secured to the pipe with tape at intervals not to exceed
10 feet. Wires shall be XHHW type with heat shrink encasement at all
splices. Tracer wires shall terminate inside air relief structures or at
valve box assemblies. Tracer wires shall extend 4' above the opening
on structures.

207.2.1.9.9 The CONTRACTOR shall familiarize himself with the
geologic characterization of the soil stratum at the proposed drilling
path.

207.2.1.9.10 The CONTRACTOR shall be responsible for informing the
ENGINEER of any changes that are required in the directional drilling
procedure due to geologic conditions.

207.2.1.9.11 If any obstruction is encountered that stops the forward
progress of the drilling operation or the pull back process, the
CONTRACTOR and ENGINEER shall review the situation and jointly
determine the feasibility of continuing drilling operations, making
adjustments or switching to an alternative construction method.

207.2.1.9.12 Launching and recovery pits shall beas small as
practicable. Dewatering of pits and ex cavations shall be donei n
accordance with the General Provisions and the City of Portage
Specifications. When water is encountered, the CONTRACTOR shall
provide a dewatering system of sufficient capacity to keep any
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excavation free of water until the backfill operation is in progress.
Dewatering shall be performed in a manner such that removal of soil
particles is held to a minimum. Water from the dewatering system shall
be desilted before discharge. M ethods of dewatering and desilting,
including all costs, shall be the CONTRACTOR’s responsibility.

207.2.1.9.13 Drilling path shall be walked in the presence of the
ENGINEER, RPR, CONTRACTOR, CONTRACTOR’S Superintendent,
and subcontractor, if applicable, with the guidance system that shall be
used for each segment of drill path. The CONTRACTOR shall locate
and record any surface ands ubsurface magnetic variations or
abnormalities and all points of interference, as well as verifying all
utilities location and corresponding utility maps. S hould any
discrepancy arise between utility maps, field locations, and gui dance
system findings the CONTRACTOR shall clarify all discrepancies prior
to beginning drilling operations. The drill path survey shall be performed
no earlier then two (2) days prior to commencing drilling operations.
Provide ENGINEER 48-hour notice of drill path survey.

207.2.1.9.14 The drilling equipment shall be capable of placing the pipe
within the planned line and grade. The drilling equipment shall be
capable of pulling product pipe from either the downstream or upstream
location. The equipment must be adequately sized for the application.
The guide system shall have the capability of measuring inclination, roll
and azimuth. The guidance system shall have an independent means to
ensure the accuracy of the installation. T he CONTRACTOR shall
demonstrate a viable method to eliminate accumulated error due to the
inclinometer (pitch or accelerometer). The guidance system shall be
capable of generating a plot of the borehole survey for the purpose of a
record drawing.

207.2.1.9.15 The guidance system shall meet the following
specifications:

Inclination: Accuracy +0.05
Range +90
Repeatability +0.02

Roll: Accuracy +0.05
Range +90

Azimuth: Accuracy +0.05
Range +90

Equipment set-up requirements at the launch and recover locations shall
be determined by the CONTRACTOR in accordance with the Contract
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Drawings and submitted to the ENGINEER per the requirements of the
City Standard Specifications.

207.2.1.9.16 Pilot Hole Drilling: The entry angle of the pilot hole and
the boring process shall maintain a curvature that does not exceed the
allowable bending radii of the product pipe. The CONTRACTOR shall
follow the pipeline alignment as shown onthe Drawings, within the
specification requirements. The location and depth of the drill head in
relation to the profile and centerline of the alignment shall be determined
at a maximum of ten foot intervals.

207.2.1.9.17 In the event of difficulties at any time during drilling
operations requiring the complete withdrawal from the tunnel, the
CONTRACTOR shall either be allowed to withdraw and abandont he
tunnel and begin a second attempt at a different location; or excavate at
the point of the difficulty and install the product pipe by an al ternate
method of installation. E ither alternative shall be approved by the
ENGINEER before the CONTRACTOR withdraws.

207.2.1.9.18 Access pits shall be at the beginning and end of the
segments shown on the Drawings. Intermittent pits shall be approved by
the ENGINEER prior to proceeding with drilling operations. N o
intermittent access pits shall be allowed in wetland areas.

207.2.1.9.19 Installing Product Pipe: After the pilot hole is completed,
the CONTRACTOR shall install a swivel to the reamer and commence
pullback operations. Reaming diameter shall not exceed 1.5 times the
outside diameter of the product pipe being installed. The product pipe
being pulled into the tunnel shall be protected and supported so that it
moves freely and is not damaged by stones and debris on the ground
during installation. Tracer wire shall be attached to product pipe before
pullback operations begin. P ullback forces shall not exceed the
allowable forces for the product pipe.

207.2.1.9.20 The CONTRACTOR shall allow sufficient lengths of
product pipe to extend past the termination point to allow connections to
adjacent pipe sections, manholes, or tees. Pulled HDPE pipe shall be
allowed 24 hours for stabilization prior to making tie-ins. Any required
length of extra product pipe shall be at the CONTRACTOR's discretion.
Restrained connections to conventional water main or appurtenances
shall be m ade using a m echanical-joint adapter with stainless steel
stiffener or approved equal.

207.2.1.9.21 All pipe sections, specials, and jointing materials shall be
carefully examined for defects and no piece shall be laid that is known to
be defective. Any defective piece discovered installed shall be removed
and replaced with a sound one in a manner satisfactory to the Resident

General Specifications

Page -52- 3/16



Project Representative at the CONTRACTOR's expense. D efective
material shall be marked with lumber crayon and removed from the job
site before the end of the following day. Pressure and leakage testing
shall be in conformance with the City of Portage Standard
Specifications.

207.3 Sewer Structures

207.3.1 General

207.3.1.1 Structures shall be hard-burned common-brick, concrete radial block,
reinforced concrete or precast concrete unless a specific type is called for in the
Supplementary Specifications or on the Drawings. Brick shall be thoroughly wetted
and laid in a full bed of mortar. The laying of the brick shall never be more than three
(3) courses ahead of the exterior plaster. Brick and precast concrete block shall only
be allowed if approved by the ENGINEER.

207.3.1.2 Floors shall be at least eight inches (8”) thick and shall extend six inches
(6”) outside the wall of the structure. Precast floor slabs may be used if a uniform
bearing can be obtained.

207.3.1.3 The wall thickness of manholes constructed of various materials and set at
various depths shall be as follows:

Poured Concrete
Depth Brick Concrete Precast Block
0-8 8" 6" 5’ 6"
8-15 8§ 8" 5’ 8"
15+ 12” 12” 5" 12”

Minimum inside diameter shall be 48”. Sanitary sewer manholes shall be either
poured concrete or precast.

207.3.1.4 All precast sanitary manholes shall conform to ASTM C478 with O-ring
rubber gasket type joints, ASTM C443 and Butyl Rubber Joint Sealant Conforming to
SS-S-210A. All pipe openings in precast sanitary manholes shall be fitted with a
resilient rubber boot, utilizing stainless steel bands as per SD-105.

207.3.1.5 All brick and concrete work shall be properly cured and protected from
freezing for a minimum of 72 hours. When the temperature is expected to be below
40° F during placing or within 24 hours thereafter, cold weather concreting in
accordance with ACI 306R shall apply, mortar and concrete shall be heated to a
minimum temperature of 70°.

207.3.1.6 Brick and block manholes shall be plastered on the outside with at least
1/2” of mortar in a manner that will seal the structure completely.
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207.3.1.7 A minimum of three (3) courses and a maximum of six (6) courses of brick
shall be placed above the top of the cone section of all poured, precast or block
manholes and inlets when the structures are installed in non-curb and gutter areas.
When in curb and gutter areas, only the maximum adjustment shall apply. When
specified by the ENGINEER, recycled rubber adjustment rings shall be used for the
final adjustment between pavement and the cone section. Rubber adjustment rings
shall be EJ Infra-riser or American Highway Products Flex O Ring or approved equal.

207.3.2 Materials

207.3.2.1 Concrete Concrete for bases and poured structures shall have a
compressive strength of 3,000 psi and a minimum of five (5) sacks of cement per
cubic yard. Slump shall not exceed three inches (3”). Aggregates shall meet current
MDOT requirements.

207.3.2.2 Brick Brick shall be Grade MS conforming to the requirements of the
Standard Specifications for Sewer Brick. American Society for Testing Materials,
Designation C-32.

207.3.2.3 Mortar Block Mortar block shall meet ASTM requirements for load bearing
Concrete Masonry Units C-90, Grade N-II (MDOT).

207.3.2.4 Water Water for concrete or mortar shall be clean and fresh, free from oil,
acids or organic matter.

207.3.2.5 Mortar for laying brick or block and plastering outside of structure shall be
C-270, Type S composed of one (1) part portland cement and two (2) parts fine
aggregate MDOT 2NS - Specifications. The mortar cement shall be of the "non-
shrinking” characteristic.

207.3.2.6 Frame and Cover The manhole frame and cover shall be of gray iron
conforming to ASTM A48, Class 35 in a solid cover of design conforming to the
Standard Details. All frames and covers shall be dipped in coal tar varnish. Castings
shall be free from pouring faults, sponginess, cracks, blowholes, blisters, shrinkage
strains, and other defects. Plugging of defective castings is not permitted. Castings
shall be true to pattern in form and dimension. Weight of castings shall not vary by
more than 5 percent from published weight. CONTRACTOR shall submit invoices
showing actual weight of casting as certified by manufacturer. Castings shall have
machined bearing surfaces. All castings shall be coated with non-toxic,
nonflammable, water-based, asphalt paint. Lettering shall be cast on covers. Unless
indicated otherwise, the manufacturer’s name shall be cast in cover. Covers for
sanitary sewer manholes shall be solid lids and labeled “Sanitary Sewer”. Castings
for Storm Sewer Structures shall include the phrases “DUMP NO WASTE” and
‘DRAINS TO WATERWAYS” with the “eco-fish” symbol. All storm sewer manhole
covers shall be vented.
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207.3.2.7 Manhole Steps Manhole steps shall be one inch (1”) high-grade aluminum
or cast iron with foot recess and suitably scored so as to provide a non-slip surface, or
as approved by the ENGINEER. The step shall be placed fifteen inches (15”) apart
(center to center) with the top step no more than twenty-four inches (24”) from the top
of casting and the bottom step no farther than twenty-four (24”) inches from the bench
of the manhole.

207.3.3 Installation

207.3.3.1 Backfilling After the structure and mortar have set up sufficiently to avoid

damage, backfilling shall be done in a manner that will not cause unequal pressure on
the structure. No material except MDOT Class Il or native material if approved by the
ENGINEER shall be placed within three feet (3’) of the structure.

207.3.3.2 Drop Manholes Drop manholes shall be constructed in accordance with
SD-105 unless otherwise stated in the Contract Documents.

207.3.3.3 Covers _“Covers”, as specified, will be included in the contract unit price
for manholes, which shall constitute furnishing new castings and other materials and
placing and adjusting the castings.

207.3.3.4 Reconstruction “Reconstructing Manholes”, “Reconstructing Catch
Basins”, and “Reconstructing Inlets” will be paid for at the contract unit price each,
which shall constitute payment in full for furnishing the labor and materials and
fittings, and for all necessary excavation, backfilling, and proper disposal of surplus
material necessary to complete the reconstruction.

207.4 Qil/Sediment In-Line Separators Storm water treatment devices shall be in
accordance with the current City Storm Water Design Criteria Manual.

207.5 Chain-Link Fence Install chain-link fence, as manufactured by American Steel and
Wire Company, Continental Steel Corporation, or approved equal.

Fabric shall be 9-gage wire (before vinyl coating) woven in a 2-in mesh with knuckled top
and bottom salvage. Fence fabric shall have a brown vinyl coating.

Corner posts and gate posts shall be 3-inch outside-diameter round vinyl coated and shall
be braced and trussed. Corner posts shall conform to ASTM A120 (Schedule 40). Line posts
shall be 2-1/2 inch outside diameter round vinyl coated 10 feet on center, with a minimal
weight of 1.33 pounds per lineal foot.

Footings for corner and gate posts shall be 12 inches in diameter and shall be 40 inches
deep with posts set 36 inches deep.

Footings for line posts shall be 12 inches in diameter and shall be 36 inches deep with posts
set 32 inches deep.
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Top and bottom rail shall be 1-5/8 inches outside-diameter round vinyl coated pipe.
Fence shall be 6 feet high above grade, using 6 foot vinyl coated fence fabric.

The gate frames shall be made of 2 inch vinyl coated tubing and joined at the corners to form
a rigid panel. The frame shall be filled with the same vinyl coated fence fabric as used for
the fence. The fabric shall be fastened to the frame on all four sides, by means of adjustable
hook bolts and tension rods.

The gate shall be 12 feet wide and capable of being opened and closed easily by one
person.

Gate latches shall be a “Fence Loc” latch manufactured by Cargo Protectors, Inc. or an
approved equal.

207.5 Retaining Wall, Block The work under this item shall be preformed in accordance
with Section 706 of the 2012 MDOT Standard Specifications for Construction and
manufacturer specifications, with exceptions noted below.

This work shall consist of all labor, material, and equipment necessary to furnish and install
the block retaining wall as shown on the plans and herein described.

The masonry wall shall be built of classic units in antique red color, manufactured by
Rockwood Retaining Walls, Inc., phone number (800) 536-2376.

The CONTRACTOR shall prepare the new embankment grade, place geotextile liner
identical to that required for heavy rip rap, and place the block retaining wall units.

The block retaining wall will be measured by length and multiplied by the average height,
measured from the bottom of the first course to the top of the top course, to obtain the face
area of block retaining wall actually installed. The CONTRACTOR shall be paid this unit
price bid per square foot of block retaining wall actually built.
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208.0 QUALITY CONTROL
208.1 Water Mains

208.1.1 Pressure Tests

208.1.1.1 General Preliminary testing of mains shall be done by the CONTRACTOR
to ascertain if there are any major leaks. Final pressure tests shall be made in the
presence of the ENGINEER who shall receive 24 hour notice prior to testing. If itis
necessary for the ENGINEER to supervise more than one test, the CONTRACTOR
will be liable for the additional cost involved. Operation of system valves shall only be
done by the CITY or the CITY’s contract operator. The CONTRACTOR shall not
operate valves on an active system.

208.1.1.2 Test Restrictions Test pressure shall not be less than 1.25 times the
working pressure at the highest point along the test section. Test pressure shall not
exceed pipe or thrust-restraint design pressures. The hydrostatic test shall be of at
least a 2 hour duration. The pressure shall not vary by more than 5 psi (35 Mpa or
0.35 bar) for the duration of the tests.

Valves shall not be operated in either direction at differential pressure exceeding the
rated valve working pressure. Use of a test pressure greater than the rated valve
pressure can result in trapped test pressure between the gates of a double-disc gate
valve. For tests at these pressures, the test setup should include provision,
independent of the valve, to reduce the line pressure to the rated valve pressure on
completion of the test. The valve can then be opened enough to equalize the trapped
pressure with the line pressure, or fully opened if desired.

208.1.1.3 Pressurization After the new pipe has been placed, it shall be subjected
to a hydrostatic pressure of at least 1.5 times the working pressure at the lowest point
along the test section. Each valved section of pipe shall be slowly filled with water,
and the specified test pressure, based on the elevation of the lowest point of the line
or section under test and corrected to the elevation of the test gauge, shall be applied
by means of a pump connected to the pipe in a manner satisfactory to the CITY.
Valves shall not be operated in either the opening or closing direction at differential
pressures above the rated pressure. The system shall be allowed to stabilize at the
test pressure before beginning the leakage test.

208.1.1.4 Air Removal Before applying the specified test pressure, air shall be
expelled completely from the pipe, valves, and hydrants. If permanent air vents are
not located at all high points, the CONTRACTOR shall install additional corporation
cocks at such points so that the air can be expelled as the line is filled with water.
After all the air has been expelled, the corporation cocks shall be closed and the test
pressure applied. At the conclusion of the pressure test, the unneeded corporation
cocks shall be removed and plugged at the CONTRACTOR’s expense.
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208.1.1.5 Examination Any exposed pipe, fittings, valves, hydrants, and joints shall
be examined carefully during the test. Any damaged or defective pipe, fittings, valves,
hydrants, or joints that are discovered following the pressure test shall be repaired or
replaced with sound material, and the test shall be repeated until it is satisfactory to
the ENGINEER.

208.1.1.6 Leakage Defined Leakage shall be defined as the quantity of water that
must be supplied into the newly laid pipe or any valved section thereof to maintain
pressure within 5 psi (35 Mpa or 0.35 bar) of the specified test pressure after the pipe
has been filled with water and the air has been expelled. Leakage shall not be
measured by a drop in pressure in a test section over a period of time.

208.1.1.7 Testing Allowance Testing allowance shall be defined as the maximum
quantity of makeup water that is added in to a pipeline undergoing hydrostatic testing,
or any valved section, thereof, in order to maintain pressure within +/- 5 psi (34.5 kPa)
of the specified test pressure (after the pipeline has been filled with water and the air
has been expelled). No pipe installation will be accepted if the leakage is greater
than that determined by the following formula:

L=SD, P=+148,000

Where: L = Testing allowance, in gallons per hour
S = Length of Pipe Tested, in feet
D = Nominal Diameter of the Pipe, in inches
P = Average test pressure during the hydrostatic test, in pounds
per square inch

This formula is based on an allowable leakage of 10.49 gpd/mi/inch of nominal
diameter at a pressure of 150 psi. The allowable leakage for the various sizes of pipe
is shown in the following table:

Hydrostatic Testing Allowance per 1,000 Feet of Pipeline *

Avg. Test

Pressure

psi (bar)| 4 6 8 10|12 | 14 | 16 || 18 || 20 | 24 || 30 | 36 | 42 | 48 | 54
450 | (31) | 057 | 0.86 |[ 115 || 1.43 || 1.72 || 2.01 | 229 | 2.58 | 2.87 | 3.44 || 430 | 516 || 6.02 || 6.88 | 7.74
400 || (o8) | 054 | 081 |[ 1.08 |l 1.35 || 1.62 || 1.89 || 2.16 | 2.43 || 2.70 || 3.24 |/ 4.05 | 4.86 || 5.68 || 6.49 [ 7.3
350 | (24) || 051 [[0.76 || 1.01 || 1.26 | 1.52 | 177 || 2.02 || 228 || 253 | 3.03 | 3.79 |/ 4.55 | 5.31 | 6.07 | 6.83
300 | (21y || 047 [[0.70 [[0.94 || 1.17 | 1.40 || 1.64 || 1.87 || 211 || 234 || 2.81 |[[3.51 [ 4.21 | 4.92 | 5.62 | 6.32
275 | (19) || 045 [ 0.67 [ 0.90 || 1.12 | 1.34 | 1.57 || 1.79 || 2.02 || 224 || 2.69 |/ 3.36 || 4.03 || 4.71 | 5.38 | 6.05
250 | (17) || 043 [ 0.64 || 0.85 || 1.07 | 1.28 | 1.50 || 1.71 || 1.92 || 214 || 2.56 || 3.21 |/ 3.85 || 449 | 5.13 | 577
225 | (16) || 041 [[0.61 [ 0.81 | 1.01 | 122 | 1.42 || 1.62 || 1.82 || 2.03 | 243 | 3.04 |/ 3.65 | 4.26 | 4.86 | 547
200 | (14) || 0-38 [[0.57 [ 0.76 | 0.96 || 1.15 || 1.34 || 153 || 1.72 || 1.91 || 2.29 |/ 2.87 |/ 3.44 | 4.01 | 4.59 | 5.16
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175

(12) 0.36 | 0.54 || 0.72 [ 0.89 |[ 1.07 | 1.25 | 1.43 || 1.61 || 1.79 || 215 || 2.68 |[ 3.22 | 3.75 | 4.29 || 4.83

150

(10) 0.33 | 0.50 || 0.66 [ 0.83 |[ 0.99 || 1.16 [ 1.32 || 1.49 || 1.66 || 1.99 || 2.48 | 2.98 | 3.48 | 3.97 || 4.47

125

©) 0.30 |[ 0.45 || 0.60 [ 0.76 | 0.91 | 1.06 | 1.21 || 1.36 || 1.51 | 1.81 || 2.27 |[ 2.72 | 3.17 | 3.63 || 4.08

100

@) 0.27 | 0.41 | 0.54 || 0.68 |[ 0.81 | 0.95 | 1.08 || 1.22 || 1.35 |[ 1.62 || 2.03 |[ 2.43 || 2.84 | 3.24 |[ 3.65

*If the pipeline under test contains sections of various diameters, the allowable leakage will be the sum of the
computed leakage for each size.

208.1.1.8 Water Water for making tests will be furnished by the CITY if it is available
under pressure; otherwise by the CONTRACTOR at his expense.

208.1.1.9 Valves When testing against closed metal-seated valves, an additional
leakage per closed valve of 0.0078 gph/in. of nominal valve size shall be allowed.

208.1.1.10 Hydrants Acceptance shall be determined on the basis of allowable
leakage. If any test of laid pipe discloses leakage greater than that specified in
Section 208.1.1.7, the CONTRACTOR shall, at his own expense, locate and make
approved repairs as necessary until the leakage is within the specified allowance.

208.1.1.11 Visible Leaks All visible leaks shall be repaired, regardless of the
amount of leakage. All piping shall be “Bottle Tight” at system pressure prior to
acceptance.

208.1.2 Disinfection

208.1.2.1 General The CONTRACTOR shall disinfect all new water mains in
accordance with AWWA Standard C651, in a manner acceptable to the MDEQ. The
use of chlorine tablets and/or powder is not acceptable when placed in the pipe during
construction.

208.1.2.2 Elushing Flush out the new pipe lines until the water runs clear. This
shall be done after the pressure test and before disinfection. Each valved section of
the newly laid pipe shall be flushed separately with potable water from the public
supply. The CONTRACTOR shall notify the water utility responsible for maintenance
of the existing system prior to any scheduled flushing. Flushing shall provide a
minimum of 2.5 feet per second of water velocity. The following table lists the flow in
gallons per minute required to obtain the minimum flow rate of 2.5 feet per second:

Pipe Size Minimum Flow in Gallons Per

Minute

4-Inch 100

6-Inch 225

8-Inch 400

10-Inch 625

12-Inch 900

16-Inch 1,600

20-Inch 2,500
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208.1.2.3 Disinfection Disinfect the pipe lines in accordance with AWWA C651 with
chlorine applied either as a gas from cylinders through a portable solution feed
chlorinator or by the introduction of a hypochlorite solution. Calcium hypochlorite in
commercial grades contains about 65% to 70% of free chlorine. Hypochlorite powder
shall first be made into a paste and then thinned to 1% chlorine solution.

208.1.2.4 Application The point of application of the chlorinating agent shall be at
the beginning of the pipe line extensions, any valved section of it, or through a
corporation cock inserted in the newly laid pipe. Water from the existing distribution
system shall be controlled to flow very slowly into the newly laid pipe during the
application of chlorine. Partially open the end-most hydrant or valve on the section of
pipe line under treatment to permit the flow of water through the pipe line and to
prevent the building up of water pressure in excess of twenty (20) psi. Continue
treatment until the flow of water from the far end of the main contains sufficient
residual chlorine, 40 to 50 parts per million, as determined by the drop dilution test as
per Michigan Department of Health Instructions.

The treated water shall remain in the pipe line for a minimum of twenty-four hours,
following which period the main shall be thoroughly flushed until all of the heavily
chlorinated water is removed. Test water samples with orthotolidine reagent to see
that the replacement water is chemically and bacteriologically acceptable.

208.1.2.5 Samples Bacteriological water samples shall be collected by the ENGINEER or
his duly authorized representative from the end of the main being tested. Analysis of the
sample shall be made by a State approved laboratory. If the results are unsafe, the
disinfection process shall be repeated. The responsibility for the test rests with the
CONTRACTOR who shall also be liable for any costs to the ENGINEER when more than
two treatments or tests are necessary. Two samples will be required with the second
sample taken 24 hours after the first sample in accordance with AWWA Standard C651.

208.1.2.6 Sampling Distances Bacteriological water samples shall be collected in
accordance with current AWWA, MDEQ and Michigan Department of Public Health
guidelines. Sampling points shall be located between the beginning of the new main
and the chlorination point and also at the end of the newly installed water main or
every 1,000 lineal feet whichever is the smaller distance. In no case shall the
distance between sampling points exceed 1,200 lineal feet.

Upon completion of the sampling, any corporation fitting(s) used shall be removed
and permanent brass plug(s) installed as approved by the ENGINEER.

208.1.3 Electrical Conductivity

208.1.3.1 General All castiron, ductile iron pipe and fittings furnished and installed
under this contract shall be provided with electrical conductivity connections as
described in Sections 208.1.3.2 and 207.1.2.8 of these specifications.
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208.1.3.2 Testing If requested by the ENGINEER, after installation of the mains and
before backfilling of the joints, the CONTRACTOR shall verify to the ENGINEER's
satisfaction, that the system (pipeline and mechanical joint fittings) provide for
electrical continuity across each joint and fitting.

This test can be accomplished by attaching one lead of a simple volt/ammeter tester
to one side of the joint or fitting and the other lead to the opposite side of the joint or
fitting and observing that a current is being conducted. If the CONTRACTOR wishes
to employ other means of testing, the CONTRACTOR must first outline the procedure
for the approval of the ENGINEER.

208.2 Sanitary and Storm Sewers

208.2.1 General All tests shall be performed under the observation of the ENGINEER
or RPR. Prior to connecting any active sewer services or extending services beyond the
property line, the new sewers and services shall be tested for alignment and leakage.
The sewer shall be thoroughly cleaned before the ENGINEER is requested to witness or
perform any tests.

208.2.2 Alignment Sewers must be straight between manholes and will be tested for
straightness by lamping between manholes or by other means acceptable to the
ENGINEER.

208.2.3 Minimum Slopes All sewers shall be designed and constructed to give mean
velocities, when flowing full, of not less than 2.0 feet per second (0.6 m/s), based on
Manning's formula using an "n" value of 0.013. The following are the recommended
minimum slopes which should be provided; however, slopes greater than these are
desirable.

Nominal Sewer Pipe Minimum Slope in Feet

Size Per 100 Feet (m/100 m)
8 inch (200 mm) 0.04
10 inch (250 mm) 0.28
12 inch (300 mm) 0.22
14 inch (350 mm 0.17
15 inch (375 mm) 0.15
16 inch (400 mm 0.14
18 inch (450 mm 0.12
21 inch (625 mm 0.10
24 inch (600 mm) 0.08
27 inch (675 mm 0.067
30 inch (750 mm) 0.058
33 inch (825 mm) 0.052
36 inch (900 mm) 0.046
39 inch (975 mm) 0.041
42 inch (1050 mm) 0.037
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208.2.4 Deflection

208.2.4.1 Deflection tests shall be performed on all flexible pipe. The test shall be
conducted after the final backfill has been placed and prior to installing any asphalt or
concrete surface, unless otherwise approved by the ENGINEER. The ENGINEER
may require that a second deflection test be performed 30 days or more after the
initial test.

208.2.4.2 Maximum deflection under full load shall not exceed 5% of the ASTM
designated average inside diameter as determined by the laboratory for the specified
piping. Should a pipe exceed the allowable deflection, the CONTRACTOR shall, at
his expense, replace those pipes and retest the section.

208.2.5 Leakage (sanitary only)
Leakage tests shall be specified. This may include appropriate water or low pressure
air testing. The testing methods selected should take into consideration the range in
groundwater elevations during the test and anticipated during the design life of the
sewer.

208.2.5.1 Water (Hydrostatic) Testing The leakage exfiltration or infiltration shall
not exceed 100 gallons per inch of pipe diameter per mile per day [9L/(mm of pipe
diameter/ km/day] for any section of the system. An exfiltration or infiltration test shall
be performed with a minimum positive head of 2 feet (0.6m).

208.2.5.1.1 General Unless otherwise called for in the Special Specifications, the
maximum allowable infiltration or exfiltration shall be 100 gallons per day per inch
of diameter per mile of pipe. The joints shall be tight and any visible leakage in
the joints and leakage in excess of that specified shall be repaired.

Branch fittings and ends of house service stubs shall be securely plugged to
withstand test pressure. The section of line being tested shall also be securely
plugged as required. All plugs shall be adequately braced.

No section tested may show a leakage over the allowable limit and the average
leakage for the project shall not exceed the allowable limit. All manholes will be
inspected for visible leakage and the CONTRACTOR shall make all necessary
repairs.

208.2.5.1.2 Infiltration Where the ground water level is above the top of the
pipe, the sewer shall be tested for infiltration. The CONTRACTOR shall furnish,
install and maintain a “V” notch weir, tightly secured to the low end of each section
of sewer, so that the infiltration may be checked. The weir shall be direct reading
of an approved design calibrated to read gallons per day. When the infiltration is
demonstrated to be within the allowable limits, the CONTRACTOR shall remove

General Specifications Page -62- 3/16



the weirs and all framing, leaving the sewers and manholes clean and free of any
debris.

208.2.5.1.3 Exfiltration Exfiltration tests will be required only when the natural
or induced ground water table is less than 2 feet over highest point in pipeline
under test, including house services. Exfiltration tests shall be made by filling the
line to minimum depth of 2 feet above the high point of the line under test, with
allowance for ground water level, and measuring the water required to maintain
this level.

208.2.5.2 Low Pressure Air Where approved by the ENGINEER, the
CONTRACTOR may perform low pressure air acceptance tests in lieu of infiltration
and exfiltration tests. The CONTRACTOR shall furnish all equipment and
personnel to conduct an acceptance test using low pressure air in accordance with
ASTM F1417.

Air shall be slowly supplied to the plugged pipe line until the internal air pressure
reaches 4.0 pounds per square inch greater than the average back pressure of
any ground water that may submerge the pipe. At least two minutes shall be
allowed for temperature stabilization before proceeding further.

The rate of air loss shall then be determined by measuring the time interval
required for the internal pressure to decrease from 3.5 to 2.5 psi.

The pipe line shall be considered acceptable if the time interval for the 1.0 psi
pressure drop is not less than the holding time listed in 208.2.5.2.2.

208.2.5.2.1 Water Table Conditions In areas where ground water is known to
exist, the CONTRACTOR shall determine the extent of ground water over the
invert of the pipe and apply additional pressure to the test pressure as follows:

Extent of Ground Pounds of pressure to be
Over Invert of Pipe Added to Test Pressure

1 foot 0.5

2 feet 0.8

3 feet 1.3

4 feet 1.7

5 feet 2.1

6 feet 2.6

8 feet 3.4

10 feet 4.3

12 feet 5.2

14 feet 6.1

16 feet 6.9
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208.2.5.2.2 Table for Loss Time required for loss of pressure from 3.5 PSIG to
2.5 PSIG for size and length of pipe indicated for Q = 0.003 (cu. ft./min/sq. ft. of
internal surface area).

Pipe Mini- | Length [ Time

Diam- | mum | for for

eter Time | Mini- Longer

(in.) (min: | mum Length Specification Time for Length (L) Shown (min:sec)

sec.) | Time (sec.)
(ft.) 100 ft [ 150 ft | 200 ft | 250 ft 300 ft 350 ft 400 ft 450 ft 500 ft 550 ft [ 600 ft

4 1:53 597 .190L 1:53 1:53 1:53 1:53 1:53 1:53 1:53 1:53 1:53 1:53 [ 1:54
6 2:50 398 4271 2:50 2:50 2:50 2:50 2:50 2:50 2:51 3:12 3:34 3:55 | 4:16
8 3:45 298 .760L 3:47 3:47 3:47 3:47 3:48 4:26 5:04 5:42 6:20 6:58 | 7:36
10 4:43 239 1.187L 4:43 4:43 4:43 4:57 5:56 6:55 7:54 8:54 9:54 10:53 [ 11:52
12 5:40 199 1.709L 5:40 5:40 5:42 7:08 8:33 9:48 11:24 12:50 14:15 15:40 [ 17:06
15 7:05 154 2.671L 7:05 7:05 8:54 | 11:08 12:21 15:35 17:48 20:02 22:16 24:29 | 26:43
18 8:30 133 3:846L 8:30 9:37 | 12:49 [ 16:01 19:14 22:26 25:38 28:51 32:03 35:16 | 38:28
21 9:55 144 5:235L 9:55 | 13:05 | 17:27 | 21:11 30:11 30:32 34:54 39:16 43:37 47:59 [ 52:21
24 11:20 99 6:837L | 11:24 | 17:57 | 22:48 | 28:30 34:11 39:11 45:35 51:17 56:59 62:41 | 68:23
27 12:45 88 8:653L | 14:25 | 21:38 | 28:51 | 36:04 43:16 50:30 57:42 64:54 72:07 79:20 | 86:33
30 14:10 80 | 10:683L [ 17:48 | 26:43 | 35:37 | 44:31 53:25 62:19 71:13 80:07 89:02 97:56 | 106:51
33 15:35 72 | 12:926L | 21:33 | 32:19 [ 43:56 | 53:52 64:38 75:24 86:10 96:57 | 107:44 | 118:31 | 129:17
36 17:00 66 | 15.384L | 25:39 | 38:28 | 51:17 | 64:06 76:55 89:44 | 102:34 | 115:23 | 128:13 | 141:02 | 153:51
39 18:25 61 | 18.054L | 30:57 | 45:09 | 60:11 | 75:14 90:16 | 105:19 | 120:22 | 135:24 | 150:32 [ 165:31 [ 180:34
42 19:50 57 | 20.939L | 34:54 | 52:21 | 69:48 | 87:15 | 104:42 | 122:09 | 139:36 | 157:03 | 174:31 | 191:58 | 209:25

NOTE: When 2 sizes of pipe are involved, the time shall be computed by the ratio of lengths involved.

Example: 400 feet of 10 inch pipe and 200 feet of 6 inch pipe.

Time = Length1 X Time4 + Length, x Timey =
Length1 + Length:

=400 x 7:54 + 200 x 2:50 =400 x 474 + 200 x 170
400 + 200

400 + 200

= 373 seconds = 6.13 (min:sec)

208.2.6 Televising This item shall consist of televising the sewer to check for
misalignment, infiltration, defective pipe or joints, debris and the location of wyes. The

digital video disc must have a screen record of date, project name and number and

stationing to assist in locating physical features such as joints, wyes and other items

listed above. The disc, along with written log and backup copy, shall be furnished to and

become the property of the CITY prior to acceptance.

208.3 Roadways

208.3.1 Subgrade

208.3.1.1 Compaction All roadway subgrades shall have the proper compaction
tests performed on it to verify that all materials have been compacted to within 95%
MDD.
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Compaction tests shall be performed on each 500 feet of roadway or as otherwise
directed by the ENGINEER.

208.3.1.2 Grade Control All roadway subgrades shall be checked by means of
stretching a string line across the entire roadway and verifying that the proper cross
slope in relation to the center line of the roadway has been provided.

This testing will be done for a maximum of every 200 lineal feet of roadway with
measurements taken at the center line, 1/4 points and edge of pavement.

208.3.2 Gravel Finish gravel grades shall be checked in accordance with the
specifications in section 208.3.1. In addition, a certified sieve analysis of the gravel shall
be provided for the material from its source site. If the material is obtained from more
than one site, then such analysis must be provided for each site.

208.3.3 HMA (Bituminous Pavement)

208.3.3.1 Mix Design Prior to laying of any bituminous materials for a roadway, the
CONTRACTOR must submit for approval a “mix design” from his supplier.

203.3.3.2 Extraction Testing Sufficient materials will be supplied from the job site
by the CONTRACTOR to an approved independent laboratory for the purpose of
performing an extraction test. One sample shall be taken for every 400 tons of
material, or fraction thereof, delivered to the site.

An extraction test (AASHTO T164-70) and a mechanical analysis (AASHTO T30-70)
shall be performed on the mix samples. It shall be the responsibility of the
CONTRACTOR to have the samples tested by the approved laboratory which shall
furnish to the ENGINEER two (2) copies of the results.

208.3.3.3 Material Yield During the paving operations, “yield” calculations shall be
performed on each 300 lineal feet of paving to show the average thickness of
pavement being installed. This “yield” shall agree with designed pavement thickness
shown on the construction drawings when unit weight is calculated at 110 Ib/syd./in.

208.3.4 Concrete

208.3.4.1 Paving Before the CONTRACTOR starts work he will be required to
submit and have approved a design mix with evidence that said mix will meet all the
requirements of the Specifications. This information shall be furnished by an
approved laboratory which shall also check slump, entrained air content and make
two (2) test beams for each pour of 250 cubic yards of concrete or less and a set for
each additional 250 cubic yards or fraction thereof. It shall be the responsibility of the
CONTRACTOR to have the beams delivered to the laboratory, properly cured, and
tests performed by an approved laboratory which shall furnish the ENGINEER with
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two (2) copies of the results. If the test beams are lost or mishandled, the
CONTRACTOR shall have cores taken from the pavement affected and furnish two
copies of reports of their strength to the ENGINEER.

Unless otherwise provided for in the Special Specifications and/or Bid Proposal, the
cost of laboratory and tests shall be incidental to the unit price for Concrete
Pavement.

208.3.4.2 Curb and Gutter The CONTRACTOR shall provide a minimum of three
test cylinders per every 500 lineal feet of curb and gutter installed to be tested by a
certified laboratory. These cylinders will be tested to show the level of the flexure or
compression strength of the cylinders at 7 days and 28 days.

208.3.4.3 Side Walk The CONTRACTOR shall provide a minimum of 3 test cylinders
per each daily pour of concrete to be tested by a certified laboratory. These cylinders
will be tested to show the level of compressive strength of the cylinders at 7 days and

28 days.
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209.0 RESTORATION

209.1 Sodding

209.1.1 _General This work shall consist of furnishing and placing approved sod on the
earth bed or approved soil and s hall include preparation of earth bed and pr oper
disposal of surplus material. No sod shall be placed when the temperature is below
32°F (0°C). No frozen sod shall be placed nor shall any sod be placed upon frozen
soil.

209.1.2 Materials The sod shall be a minimum of four inches (4”) in thickness and shall
consist of a dense, well rooted growth of desirable perennial grasses free from noxious
weeds.

209.1.2.1 Submittals Submittals shall be in accordance with the requirements of the
City Specifications and shall include:

209.1.2.1.1 Shop Drawings for Review:

a. The CONTRACTOR shall indicate all variances from the requirements of
the Contract Documents.

b. Manufacturer's material certification.

209.1.2.1.2. Information for the Record:

a. Submit to Resident Project Representative:

1) Invoices indicating the weight, brand, and composite analysis of
fertilizer used on the project.

2) Bag tickets indicating weight and composition of all seed used on
the project.

209.1.3 Payment Trees in easements shall be included in this Section, except as
otherwise stated in the easement agreement. “Sodding” shall be paid for at the contract
unit price per square yard and shall be payment in full for all materials and labor.

209.2 Seeding & Mulching Seed shall be sown only between the dates of May 1st and
October 15th, unless otherwise permitted by the ENGINEER. The operation of finish grading
and sowing shall not be performed when the ground is frozen or muddy.
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209.2.1 General Where grass areas maintained as a lawn are disturbed, the fill shall be
compacted, seeded and mulched as follows:

209.2.2 Work This work shall consist of placing four inches (4”) of top soil compacted,
preparing the soil, application of fertilizer, sowing seeds of the mixture specified and
placing mulch over the area seeded. The top soil shall be obtained from a source
approved by the ENGINEER prior to material placement.

209.2.3 Topsoil Topsoil obtained from off-site shall consist of loose, friable, loamy
topsoil without admixture of subsoil or refuse. It shall be reasonably free from peat,
muck, roots, hard clay, coarse gravel, stones, weeds, tall grass, brush, sticks, or other
litter. E ach load of topsoil shall be s ubject to the approval of the ENGINEER. T he
fraction of topsoil passing a No. 10 sieve shall contain not more than 40% clay. Topsoil
shall contain not less than 5% or more than 20% organic matter as determined by loss on
ignition of oven-dried samples to constant weight at 212 deg F.

209.2.3.1 Class “A” Mixture Class “A” seed mixture shall be used for lawn areas
that have been disturbed or for adjacent backslopes and shall be as follows:

Percentages

Manhattan Rye 40%
Creeping Red Fescue 20%
Red Top 20%
Common Bluegrass 20%

209.2.3.2 Class “B” Mixture All other areas that have been disturbed shall be as

follows:
Percentages
Perennial Rye 30%
Kentucky Blue 20%
Creeping Red Fescue 30%
Alsike Clover 20%

209.2.3.3 Preparation of Area After the areas to be seeded have been brought to
the required grade, the soil shall be loosened and mixed to a depth of four inches (4”)
until it is in a friable condition. (Chemical fertilizer of the 12-12-12 grade and worked
into the soil 48 hours prior to seeding.)

209.2.4 Eertilizer The area to be seeded shall be disked and harrowed and al |
depressions filled in accordance with MDOT Item 621.03. Fertilizer shall be applied
at arate which will provide 240 | bs/acre of chemical fertilizer nutrients in equal
proportions of Nitrogen, Phosphoric Acid, and Potash. Either dry or liquid fertilizer
may be used and shall be distributed in an even pattern over the specified area, then
thoroughly disked, harrowed, or raked into the soil to a depth of not less than 1 in.

All clods, rubbish, and stones greater than 1 in. in any dimension shall be removed
and the area graded to a s mooth surface. Hand raking will be required in areas
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inaccessible to machines and will be required in areas of urban character and in front
of residences where machines do not provide results equivalent to hand raking.

209.2.4.1 Rate Seed as specified above shall be sown at a rate of 6 pounds per
1,000 square foot for lawns. After seeding, the area shall be rolled.

209.2.5 Mulching Mulching consisting of clean straw or hay shall be spread over the
surface of the seeded area at a uniform thickness at the rate of 100 pounds per 1,000
square feet. Within 48 hour s after an area has been s eeded, it shall be mulched in
conformance with one of the following specified methods as designated in the Special
Provisions or the Contract Iltem for Seeding:

Hay or Straw Mulch:

a. Mulching with hay or straw shall bei n conformance with mulching
requirements of MDOT Sections 816.03E and 816.03G, except that in front
of residences the mulching material shall be kept in place by an approved
non-tracking adhesive or other approved method in lieu of the specified
asphalt emulsion.

b. Matting used for mulching shall be placed in conformance with MDOT
Section 816.03F. Matting shall be used on all slopes greater than 10:1.

209.2.6 Hydro-Mulch Hydro-mulching shall meet or exceed specifications for
conventional seeding. Weight tickets for seed (with proper mixture identified), fertilizer
and mulch shall be required for payment according to the unit price bid per square yard.

209.3 Watering and Maintenance Seeded and s odded areas shall be w atered and
maintained as specified below until they are established.

1.

2.

The seed bed shall be thoroughly watered as soon as the seed is covered.

Water shall be applied by a hydro-seeder or water tank under pressure with a
nozzle producing a spray that will not dislodge the mulching material.

Water applications shall be made at least once a week, provided significant
rainfall has not occurred within the weekly period.

The rate of application shall be 120 gal/1,000 sf.
The CONTRACTOR shall keep all sodded areas, including the subgrade,
thoroughly moist for two weeks after sodding. After the two-week period, the

CONTRACTOR shall water the sod as specified for seeded areas.

Matting areas shall be m aintained until all work onthe Contract has been
completed and accepted.
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7. The seeded areas shall be mowed once at an approximate height of 6-in. as
directed by the ENGINEER to control excess growth, including weeds.

8. Maintenance shall consist of the repair of areas damaged by erosion, wind, fire,
or other causes. The soil in these damaged seeded areas shall be restored to
the condition of grade existing prior to application of matting, and restored areas
shall be relined, refertilized, and reseeded. Where necessary, the matting shall
be completely replaced. Damaged sod shall be replaced with new sod.

209.4 Driveway Replacement

209.4.1 Gravel Drives All disturbed gravel driveway surfaces shall be replaced with six
inches of MDOT 22A gravel compacted to 95% MDD. This shall be paid for and
measured under MDOT 22A Gravel.

209.4.2 Crushed Stone Drives All disturbed driveways which had crushed stone or pea
gravel surfaces shall be replaced with like material to a depth required by the
ENGINEER. This shall be paid for according to the number of cubic yards delivered.

209.4.3 Bituminous Drives All disturbed bituminous driveway surfaces shall be
replaced with 6 inches of compacted MDOT 22A gravel and surfaced with 3 inches of
compacted MDOT bituminous top course material. This shall be paid for under
bituminous driveway replacement and includes gravel and bituminous. The bituminous
material may be laid in one layer.

209.4.4 Concrete Drives All disturbed concrete driveway surfaces shall be replaced
with 6 inches of Portland cement concrete placed over 2 inches of compacted sand or
suitable base material. Concrete mixture shall be P1 or S2 with limestone or slag
aggregate.

209.5 Concrete Curb and Gutter Concrete curb and gutter removed to facilitate
construction shall be replaced in kind to the line, grade and limits as established by the
ENGINEER. Replacement shall be in accordance with the Standard Specifications, Section
207.4.3.

Removal and replacement of concrete curb and gutter shall be measured according to the
number of lineal feet replaced. This payment shall be payment in full for all necessary labor,
equipment and materials necessary for this removal and replacement.

209.6 Sprinkler Heads The CONTRACTOR shall remove all sprinkler heads, water lines,
and appurtenances necessary, and take such precautions necessary to prevent damage to
the same. As soon as possible after the construction of the improvement, the
CONTRACTOR shall replace the sprinkler heads, water lines, and appurtenances in good
condition. Removal and replacement of the sprinkler heads, water lines, and appurtenances
shall be paid for as specified in the Bid Proposal.
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209.7 Tree & Stump Removal

209.7.1 General This work shall consist of removing trees where called for on the plans
or directed by the ENGINEER, and shall include cutting such trees, removing their
stumps and roots from the ground and properly disposing of the material.

209.7.2 Chipping The trees, stumps, roots and debris shall be removed and properly
disposed of by the CONTRACTOR. Where removal of a stump may result in damage to
existing utilities, the stump shall be removed by chipping to a depth of at least one foot
below the finished ground surface. Other stumps may be removed by chipping when
approved by the ENGINEER.

209.7.3 Payment The complete work as measured for REMOVE TREE will be paid for
at the contract unit prices as set forth in the Bid Proposal.

The size of the trees will be determined by the average diameter of the tree trunk,
measured to the nearest full inch, at a point 4-1/2 feet above the base of the tree at the
ground line. Trees having major limbs lower than 4-1/4 feet from the ground shall be
measured at the smallest diameter below such limbs.

Removing trees less than 8 inches in diameter shall be considered incidental to Clearing
and Grubbing.

209.7.4 Multiple Trees Where more than one tree has grown from a common stump,
each tree will be measured as a separate tree or stump.

209.8 Tree Replacement

209.8.1 General Unless otherwise specified, each tree removed shall be replaced with
nursery grown tree. The replacement tree shall be at least 2-1/2 inches in diameter. The
replacement tree shall either be of the variety indicated on the drawings, of the same
variety as the tree removed, or of the variety listed below. It is the CITY’s intent to have
the replacement tree be of the same variety as the tree removed unless the property
OWNER requests otherwise or the tree removed is of an undesirable variety. If the tree’s
variety is not indicated on the drawings, the replacement tree shall be of a variety listed
below. Final selection of the replacement tree’s variety shall be made by the ENGINEER.

209.8.2 Payment The replacement shall be paid for at the contract unit price as
specified under section Nursery Grown Plants. Tree replacement shall be planted at the
location staked out by the ENGINEER.

209.8.3 Tree Type
Ginko (Ginkgo Biloba) - male trees only

Norway Maple (Acer Platanoides)
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Crimson King Maple (Acer Platanoides “Crimson King”)
Sugar Maple (Acer Asaccharum)

Seedless Ash (Fraximum Pennsylvanicum)

Little Leaf Linden (Tilia Cordata)

Silver Linden (Tilia Tomentosa)

Crimeam Linden (Tilia Euchlora)

Honey Locust (Gledistsia Traicanthos)

Red Oak (Quercus Levelia)

English Oak (Wuercus Robur)

Bradford Pear (Pyrus Calleryana)

209.9 Shrubs and Plantings

209.9.1 General Shrubs and other plantings which may be damaged during any phase
of the construction shall, with the permission of the OWNER, be replanted as directed or
removed to an area provided by the CONTRACTOR and “heeled” in until such time as
they can be replanted in their original location. The work shall be done in the acceptable
manner and the CONTRACTOR shall be required to replace any shrubs or trees that fail
to survive.

209.9.2 Nursery Grown Plants

209.9.2.1 Materials

209.9.2.1.1 All plants shall be nursery grown in accordance with modern
horticultural practice under climatic conditions similar to those in the locality of
the job. They shall have been root pruned or transplanted several times.

Plants shall be freshly dug. No cold storage or healed in plants will be
acceptable. Plants shall be typical of their species or varieties. Plants shall
have normal, well-developed branches and vigorous fibrous root system. They
shall be healthy, vigorous plants free from defects, decay, disfiguring roots,
sun-scald injuries, abrasion of the bark, plant diseases, insect pest eggs, bores
and all forms of infestations of objectionable disfigurements.

Trees shall have straight trunks with the leader intact, undamaged and uncut.
Any old cuts and abrasions shall be completely callused over.

209.9.2.1.2 Sizing All trees and shrubs shall be measured when their
branches are in normal position. Height and spread refer to main body of the
plant.

The determining measurement for trees shall be the caliper 12” above the
ground for trees greater than 4” in caliper and 6” above ground for trees less
than 4” in caliper.
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All plant sizes shall be in accordance with those called for on the plans or in
the specifications. Larger plants shall not increase contract price, unless prior
approval has been granted.

Small plants shall be used only by prior approval and must adjust contract
prices accordingly.

209.9.2.1.3 Pruning No pruning will be done prior to delivery.
209.9.3 Installation
209.9.3.1 Final planting shall be staked out by the ENGINEER.

209.9.3.2 Planting shall be performed by personnel familiar with planting procedure
and under the supervision of a qualified foreman.

209.9.3.3 All trees and shrubs shall be planted plumb.

209.9.4 Inspection of Materials Plants will be subject to inspection on quality, size and
color. Plants lacking compactness or proper proportion, plants which are weak or thin, or
plants injured by too close planting in nursery rows will not be accepted. Plant material
which has been cut back from larger grades to meet certain specified requirements will
be rejected. Right is reserved to reject plants considered as unsatisfactory. Rejected
plants shall be removed from site.

209.9.5 Guarantee and Replacement

209.9.5.1 General Any planting failing to grow within two year guarantee period shall
be replaced and replanted with materials of like size, quality, and variety by the end of
the first transplanting season following termination of the guarantee period.

209.9.5.2 Guarantees All guarantees shall be limited to one replacement of each
plant, unless the cause of plant mortality is a direct result of CONTRACTOR
negligence. The guarantee will not apply where plants die because of animal
damage, vandalism, injury by fire, drowning, storm, hail, drought, insect’s disease,
exceptional or untimely freeze, or act of nature. Guarantee period will not begin until
completion of project.

209.9.5.3 Payment Plantings will only be paid for on a unit price basis when agreed
upon by the ENGINEER. This price shall include the initial material, installation and
replacement of dead plantings. All other plantings shall be incidental.

209.10 Roadway

209.10.1 Ditch Cleanout The CONTRACTOR shall clean and reshape existing ditches
to the grades and cross sections as shown on the drawings. Excess excavation shall be
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properly disposed of in a manner satisfactory to the ENGINEER. “Ditch Cleanout” shall
be paid for at the unit price per lineal foot of ditch cleaned.

209.10.2 Relaying Existing Culverts This work shall consist of removing existing
culverts, cleaning and relaying to the new grade established under ditch cleanout.
Deformed ends of CMP shall be straightened out so they do not impede the flow of water.
Backfill shall be as per 207.2.1.5.1. “Relay Existing Culverts” shall be paid for at the
contract unit price per foot and shall be payment in full for all Work listed above.

209.10.3 Adjustment of Utility Covers On any project that is resurfaced, the
CONTRACTOR shall be required to adjust the covers on all utility structures or
monument boxes to the elevation of the new cross section. The cost of such adjustments
shall be as set forth in the Bid Proposal.

209.10.4 Elush and Clean Existing Culverts This Work shall consist of cleaning all dirt
and debris from existing culverts where called for on the Drawings. The contract unit
price per lineal foot shall be payment in full for equipment and labor necessary to
complete the Work.

209.10.5 Deformed Culverts Deformed ends of culverts not covered under other items
shall be straightened out to the satisfaction of the ENGINEER.

209.11 Erosion Controls

209.11.1 Erosion Control Blanket Areas indicated on the drawings and areas directed
by the ENGINEER shall be stabilized with “Curlex Il doublenet” Excelsior Blanket by
American Excelsior Company, S150 Hi Velocity Erosion Control Blanket by North
American Green, or approved equal following application of the specified restoration
materials. This material shall be installed in accordance with the manufacturer’'s
guidelines.

209.11.2 Plain Rip Rap This work shall consist of construction of a protective covering
of approved stone on an earth bed covered with a filter fabric and shall include
excavation and proper disposal of excavated material. The rip-rap shall be a minimum of
four inches (4”) thick and shall commence to a foot above the ditch bottom on the inside
slope and continue to the top of the back slope. Rip Rap shall be native stone, broken
concrete is not allowed. Each stone shall be laid by hand and firmly embedded into the
slope. “Plain Rip-Rap” shall be paid for at the unit price per square yard, and shall be
payment in full for all material and labor.

209.11.3 Grouted Rip Rap The stone shall be laid as specified for plain rip-rap and the
spaces shall be filled with mortar as specified in Section 7.02 MDOT Specifications.
“Grouted Rip-Rap” shall be paid for at the unit price per square yard and shall be
payment in full for all material and labor.

2.09.12 Steel Beam Guard Rail

General Specifications Page -74- 3/16



209.12.1 Materials All materials, methods of construction and basis of payment shall be
in accordance with the applicable portion of current MDOT Specification and Standard
Details.

209.12.2 Use Steel beam guard rail (12 gauge galvanized) shall be used in sections of
the required lengths where called for on the drawings.
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210.0 LIFT STATIONS

210.1 General The CONTRACTOR shall supply to the CITY one complete below ground
submersible pump station with all necessary equipment and material needed for its
operation. Main items of work include the valve and pump chambers, submersible pumps,
valves, piping, force main, electrical wiring and controls, and control panel.

210.2 Discrepancies Before starting the fabrication and installation of the lift station, the
CONTRACTOR shall examine the proposed plans and these specifications. If any
discrepancies occur, he shall report them to the ENGINEER in writing and obtain written
instructions for changes in the work.

210.3 Submittals

210.3.1 Shop Drawings The CONTRACTOR shall submit to the ENGINEER all shop or
setting drawings and schedules required for the work. The CONTRACTOR shall make
any corrections in the drawings required by the ENGINEER and resubmit the same
without delay.

210.3.1.1 Required Shop Drawings The CONTRACTOR shall furnish shop
drawings for the below listed equipment:

a) Pump, Motor and Seals i) Access Doors, including dimensions
b) Guide Bars or Rails and locations
c) Discharge Connection j) Grating and Supports
d) Check Valves k) Control Panel(s)
e) Plug Valves ) Transformers
f) Gate Valves m) Motor Starters
g) Trash Basket and Rake n) Wiring Devices
h) Sump Pump 0) Sewer Power Lightning Arresters
p) Electrical Receptacles

210.3.1.2 Pump Curves The CONTRACTOR shall furnish to the ENGINEER with
the shop drawings, performance curves and tables showing flow in gallons, total head
in feet, efficiency in percent, and brake horsepower. Also, within sixty (60) days after
lift station start-up the CONTRACTOR shall furnish certified performance curves for
each pump showing flow in gallons, total head in feet, efficiency in percent, and brake

horsepower.

210.3.1.3 Controls and Enclosures Shop drawings shall be required for all pump
controls, for all equipment, and electrical enclosures. Schematic drawings and wiring
diagrams showing all components shall be submitted for the pump controls,
equipment enclosures, lift station control circuitry and alarms.

210.3.2 Manuals
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210.3.2.1 Installation Instructions The CONTRACTOR shall furnish to the
ENGINEER at the time of the delivery of the equipment one copy of installation
instructions for such equipment.

210.3.2.2 Operating and Maintenance Manuals The CONTRACTOR shall deliver
to the ENGINEER four (4) copies, each containing “as-Built” data on lift station
equipment, instructions on operation and maintenance, list of spare parts and sources
from which they may be obtained and a list of spare parts recommended to be
maintained on the site. These manuals shall be delivered within sixty (60) days after
lift station start-up. Each copy shall be submitted in separate three-ring binders,
properly indexed, and identified with Table of Contents, including pump curve data.

210.4 Structures

210.4.1 Installation _The installation of the chambers and appurtenances shall be as per
the manufacturer’'s recommendations, approved shop drawings, the drawings and these
contract documents. All precast concrete bases shall be set on a bed of pea gravel, with
a minimum thickness of four inches or as approved by the ENGINEER.

210.4.2 Pump Chamber The pump chamber shall be the diameter and wall thickness
as specified on the drawings. The chamber shall be precast reinforced concrete ASTM
C478 (manhole sections) with O-ring joints. The base and top shall be precast and as
detailed on the drawings. The top slab shall have a 5 to 7 percent air entrainment in the
concrete. The joints between the precast sections shall be of the O-ring seal type ASTM
C443, with the joints between the base and sections sealed with RAM-NEK, Cadilloc or
an approved equal material. All connections into the structure shall be Kor-N Seal or
approved equal.

The CONTRACTOR shall paint the exterior of the pumping chamber with two coats of
self-priming coal tar water proofing at 7.0 mils per coat. The exterior shall be wire
brushed prior to painting. All other metallic surfaces (not aluminum), supports and
fasteners, shall be painted and wire brushed prior to being painted. All submerged
surfaces shall be painted with two coats coal tar epoxy (8 mils per coat); and all not-
submerged surfaces shall have one coat epoxy primer (1-1/2 mils) and two coats
polyamide cured epoxy gloss enamel (8 mils per coat). All aluminum surfaces in contact
with concrete or steel shall be coated with a bitumastic material.

210.4.3 Valve Chamber The valve chamber shall be of the diameter as specified on the
drawings. The material method of installation, and painting shall be as specified in
Section 210.4.2. The CONTRACTOR shall provide a sump in the valve chamber as
detailed on the drawings. The sump shall have a galvanized bar-grating cover capable of
supporting a 300 psf loading. Suggested manufacturers of the sump are Reliance,
Borden Blaw-Knox or an approved equal. A sump pump will be required.
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210.5 Equipment and Materials

210.5.1 Ladder and Grating The CONTRACTOR shall provide within the pump
chamber an aluminum, removable ladder. The rails of the ladder shall be approximately
3 inches wide by 3/4 inches deep, and the rungs shall be at least 1-1/4 inches in
diameter of non-slip design and on 12 inch centers. All grating provided shall be
aluminum and designed for a 150 psf loading.

The ladder shall be bolted to aluminum brackets with aluminum bolts and nuts of
sufficient number and size to safely accommodate the designed loading of the ladder.
The brackets shall be anchored to the pump chamber wall in a manner acceptable to the
ENGINEER.

210.5.2 Submersible Pumps Two Class I, Division 1, Group D intrinsically safety
explosion proof sewage pumps shall be furnished. The cast iron stator casting shall be
oil filled with stainless steel fasteners. Seals on the pumps shall have double mechanical
seal running in oil. The pump impellers shall be single or double vane of non-clog design
capable of passing a 3 inch spherical solid. The material for the pump impeller shall be
either cast iron or bronze.

All submersible pumps shall have motor seal chambers fitting with electrode moisture
probes. Signal lights shall be provided to indicate water in the seal chambers. Thermal
sensors in the motor windings shall deactivate starter when temperature exceeds safe
level. Motor insulation will be the minimum of NEMA code F.

Guide bars for the pump removal shall be 2 inch diameter Schedule 40-304 non-sparking
stainless steel with intermediate supports. Also provide a stainless steel chain for raising
and lowering the pumps. It should be capable of lifting/lowering a minimum of 1,000
pounds. In addition, the pump discharge shall be sealed to the cast iron discharge
connection bolted to the floor. The motors shall be capable of driving the pump over the
full range of the characteristic curve within service factor of 1.15. The housing shall be
an air or oil filled water tight casing and the Insulation shall be Class F. The motor shaft
shall be stainless steel and the motor shall be capable of operating either fully or partially
submerged. The CONTRACTOR shall provide a seal leakage water sensor probe. The
motor starting requirements are not to exceed NEMA Code G. The specified operating
conditions for the pumps and motors shall be as listed in the supplementary
specifications.

210.5.3 Piping All force main and lift station piping shall be cement lined ductile iron
pipe of the size as specified on the drawings. The pipe shall be as specified in Section
207.1.1 of these Standard Specifications. The joints within the station shall be flanged
ANSI A21.10 with composition gaskets and shall be secured by stainless steel nuts and
bolts as required within AWWA Standards. The joints on the force main and outside of
the pump chamber shall be mechanical or push on joint capable of withstanding 150 psi
pressure. All joints shall conform to Section 207.1.2 and Section 207.1.2.7.1 of these
Standard Specifications. All force main shall be tested in accordance with these
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Standard Specifications. The piping for the sump pump discharge shall be sized as
shown on the drawings and be Schedule 80 PVC with treaded joints.

210.5.4 Valving All Eccentric plug valves shall be rated at 150 psi, lever operated with 2
inch operating nut and position indicator and be permanently lubricated. Also, all plugs
shall be eccentric seated with a drip-tight shut-off and the port area being a minimum of
80% of the pipe size. The body of the valve shall be either cast iron or stainless steel
with class 125 flanged end connections. All bushings will be stainless steel and the
seating surface shall be 90% nickel, 300 series stainless steel or bronze; mechanically
retained; or brazed to body and be machined or ground. The rotating element seating
surface shall be a neoprene capacity stuffing box and spring loaded or with an adjustable
bolted gland packing the follower.

All gate valves shall conform to the standard specifications 207.1.2.4.1 as detailed
herein.

All check valves shall be fully opening, iron body, bronze mounted swing checks with
outside lever. The lever shall be weighted or spring loaded. A check valve shall be
located on each discharge line and as shown on the plans.

210.5.5 Access Doors All access doors shall be heavy duty, aluminum hatches with
extruded aluminum channel frame and 1/4 inch thick diamond plate cover. Each cover
shall be designed to withstand a 300 psf live load and be watertight. The operations
shall be tubular spring, securing bottom of lifting mechanism housing to bottom shoe.
Provide holes in shoe for water drainage. The hinges for the access doors shall be
forged brass with stainless steel pins.

Each door shall have a holding arm to engage when door is fully open. The door shall
open to 90 degrees and lock automatically in that position. Also provide a vinyl grip
handle to release door for closing.

The CONTRACTOR shall reinforce the hatches over the trash basket as necessary with
aluminum stiffeners to support the trash basket with 200 pounds load in the full open
position. Also provide a flush, spring loaded locking device, capable of unlocking from
the interior. The CONTRACTOR shall place a bituminous coat on the underside of the
frame where it will come in contact with the concrete slab.

210.5.6 Sump Pumps The CONTRACTOR shall furnish one sump pump in the sump in
the valve chamber. It shall be a submersible pump with 120 volt hermetically sealed
heavy duty motor, to be permanently lubricated and with sealed bearings. The pump
shall be portable with a connection for sump pump piping in the valve chamber. It shall
be rated at 20 gpm at 10 foot discharge head equipped with an automatic level control
system.

210.5.7 Trash Basket The CONTRACTOR shall furnish a trash basket as detailed on
the drawings. It shall have 2 inch by 1 inch rollers made from either hard rubber, nylon,
hard plastic or of similar material.
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The CONTRACTOR shall furnish as accessories one aluminum rake, 12 inches wide with
a six foot handle, with slots to fit the bar spacing of the trash basket, and one shovel, flat
and at least 16 inches wide.

210.5.8 Spare Parts The CONTRACTOR shall furnish with the station the following
spare parts:

One Impeller
One Key, Lockwasher and Nut
One Set of Mechanical Seals for the Pumps

a
b
c
d One Set of Relays

)
)
)
)

210.5.9 Controls for Submersible Station Each pump shall be equipped with overload
protection, circuit breaker, 6 digit elapsed time meters (minutes and 0.1 minutes) starting
relays, run lights, H-O-A switches - Pump alternation shall be automatic with operator
override to allow manual operation. Motor electric service cable shall be of sufficient
length to reach control panel without splices. Also provide 2-1/2 inch ammeters on each
leg of the wastewater pump circuits. The ampere meter shall be sized for the pump
provided, with a meter accuracy of +2% full scale.

The wiring in the chamber shall permit 20 feet submergence without affecting operation.
Controls shall be mounted in a NEMA 12 enclosure with drip shield, lockable control
panel with disconnect as detailed. Provide seal-off fittings where conduit exists from the
pump chamber. Each door shall have a holding arm to engage when the door is fully
open. The door shall open to 90 degrees and lock automatically in that position. The
control panel should be similar to Standard Detail #160.

All construction shall be Class 1 construction type B wiring. The Equipment is as shown
in the details following these specifications.

210.5.10 Motor Starters All motor starters shall be either combination, circuit breaker
type or magnetic with the following accessories:

a) 120 Volt Control

b) Name Plate

C) Bi-metallic Overloads

d) Run Pilot Light

e) Selector Switches - 3 position

The overload shall be capable of being reset from the front of the starter enclosure. Each
starter shall be padlockable in the “off” position and all wiring shall be type B.

210.5.11 Grounding All grounding materials shall be #2/0 bare copper wire and 5/8
inch by 10 feet copperweld ground rods. All connections between the grounding
elements shall be thermoweld where concealed or mechanical where exposed to view.
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Any grounding conductor penetrating a concrete surface shall be 5/8 inch solid
copperweld. The grounding resistance shall be 25 ohms or less.

210.5.12 Conduit Systems All exposed conduit shall be PVC piping or PVC coated
galvanized rigid steel. In all explosive areas all seals shall be Class 1, Division 1, Grade
D. All wiring shall be in conduit with an external junction box, except in the pump
chamber where cables go to floats and pump motors.

210.5.13 Motor Efficiencies All motors less than 5 hp shall have a minimum motor
efficiency of 75%. All 5 hp and above shall be 80%.

210.6 Gate Valves All gate valves shall conform to those as specified in Section
207.1.2.4.1 of these specifications.

210.7 Joint Restraints All joint restraints shall conform to that specified in Section
207.1.2.7 of these specifications.

210.8 Electrical Work

210.8.1 Description of Work Included The work included in this section shall be
furnishing and installation of electric power. The main items of work include electric
service to the stations, branch circuits, conduit, wiring devices, connection to motors,
float switches and the like.

210.8.2 Installation All installation shall be as suggested by the manufacturer, as
indicated on the shop drawings or as specified in the contract documents or on the
drawings.

210.8.3 Permits The CONTRACTOR will be required to secure an electrical permit from
the City of Portage Community Development Department. All work must be inspected
and approved by the CITY’s Electrical Inspector prior to Consumers Energy setting the
meter.

210.8.4 Electrical Service The power requirements shall be 3 phase, 480 volts, 60
amperes unless otherwise specified in the Supplementary Conditions. The
CONTRACTOR shall make all necessary arrangements with Consumers Energy for the
installation of the power service from the meter to the nearest available line source. The
CONTRACTOR shall, as part of the contract, pay all costs incurred in the installation of
the electrical service. The CONTRACTOR shall take out all necessary permits with
Consumers Energy on behalf of the CITY.

210.8.5 Power Service Lightning Arrestor The Lightning Arrestor shall be 600 volt, 3-
phase with conduit connection for attaching to the meter enclosure. Suggested
manufacturers are General Electric and Westinghouse.
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210.8.6 Instrumentation and Controls To control the operation of the pumps with
variation in sewage level in the pump chamber, a solid state submersible differential
pressure transducer and circuit board as manufactured by Magnova, Inc. shall be
provided.

The submersible pressure transducer shall be enclosed in a watertight PVC housing with
1/2” pipe thread at the top and shall be suitable for wastewater applications. Itis to be
mounted at the end of a 1/2” non-corrosive pipe below the low water level set point. The
cable shall be continuous without splicing from the transducer to the control unit.
Transducer housing and cable shall be supplied by the manufacturer.

Set points shall be LWA (Low Water Alarm), Off, Lead, Lag, HWA (High Water Alarm).

PVC transducer bellows shall be of phosphor bronze. The cable affixed to the transducer
will consist of one shielded pair, one unshielded pair, shield drain wire and a vent tube
that are all enclosed in a high density waterproof polyethylene jacket. Normal power
input of 120 VAC/60Hz. Line voltage variations of plus or minus 15 volts shall affect
output less than 1% of the range.

Provide 4-20 ma D.C. output signal proportional to level.

The lift station shall have a PLC with a built-in flash-PROM which will automatically
control the two lift station pumps based on the pump chamber level. The pump chamber
level signal will be generated by the above described submersible 4-20 ma level
transmitter. In case of failure by the level transmitted or PLC, the lift station shall also be
designed to turn the pumps on and off by the two intrinsic mercury float switches in the
pump chamber.

The PLC shall radio the station signals back to the Master PLC (central location). The
CONTRACTOR shall make all necessary arrangements with the SCADA Consultant for
the installation of PLC, radio and required programming. The CONTRACTOR shall as
part of the contract pay all costs incurred in the installation of the SCADA equipment and
programming.

The lift station shall include the following:

1 - NEMA 12 enclosure size approximately 24” high x 20” wide x 8” deep with the
following equipment mounted and wired inside the station’s main control panel

2 - EAO Entry alarm door switch part number 01 151 025 and required
accessories

210.8.7 Reprogramming Master PLC The reprogramming of the master PLC and the
revising of the existing graphics display panel, SCADA Alarm Program and Reporter
Software at the central location shall be done by the SCADA Consultant.

210.8.8 Sequence of Operation As the water level in the pump chamber rises to the
elevation shown for “Lead Pump On” on the drawings, the pump shall be activated. The
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lead pump shall pump the water down to the elevation shown for “Lead Pump Off’, and
the lead pump shall shut off.

If the water level in the pump chamber rises to the elevation shown for “Lag Pump On”,
the lag pump shall be activated. As the water level in the pump chamber decreases to
the elevation shown for the “Lag Pump Off”, the lag pump shall shut off and the lead
pump shall continue to operate as specified above.

The CONTRACTOR shall provide for manual alternation of the pumps.

When the water level in the pump chamber rises to the level of the high water level float
switch, an alarm shall be activated and start both pumps. This function will be
independent of the operation of the PLC. Both pumps shall shut off if the water level
decreases to the elevation shown for “Both Pumps Off - Alarm”.

210.8.9 Alarm Conditions System shall be programmed for the following alarm
conditions:

1. Data Failure 7. Pump Seal Failure

2. Power Failure 8. Pump #1 Run (Green)
3. High Water 9. Pump #1 Failure (Red)
4. Low Water 10.  Pump #2 Run (Green)
5. Entry Alarm 11.  Pump #2 Failure (Red)
6. Entry Alarm Disabled

All alarms shall remain on until manually reset after correction of alarm system.

210.8.10 Control Panel

210.8.10.1 General The control panel shall be as specified in Section 210.5.9. All
connections to this panel shall be made at terminal strips. All wiring shall be copper,
do not use aluminum wire. All wiring shall be numbered for identification.

A complete “As Built” wiring diagram and terminal strip diagram complete with
numbered identification shall be furnished to the City of Portage (4 copies).

All wiring shall be in strict accordance with local, state, and National Electric Codes.

Power and control terminals shall be located at the bottom of the panel. Locate
conduit stubs accordingly.

The control panel shall be equipped with a Crouse-Hinds AR2042-522, or approved
equal, emergency generator receptacle.

Conduits shall be installed to prevent moisture or water from entering and
accumulating within the enclosure. All conduits shall be sealed.
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Conductors shall be located so that they will be free from physical damage and to
avoid overheating. The conductors shall be supported properly.

All incoming and outgoing control and power connections shall be numbered for
identification and installed as per manufacturer’s wiring diagram.
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210.8.10.2 Control Panel Accessories The below listed accessories shall be
furnished with the control panel:

Name Plates

Pilot and Alarm Lights
Selector Switches
Control Circuits

o 0O T o
SN = N N

All name plates shall be a minimum 1 inch by 3 inch white plastic with engraved black
lettering. Provide name plates for all switches and circuit breakers, motor starters and
push buttons.

All pilot and alarm lights shall be 120 volt, 60 Hertz with plastic lens and color
matched rings. The CONTRACTOR shall furnish special tools for lamp replacement,
if required. All lights shall be of the “push to test” type.

All selector switches shall be rated at not less than 120 volts, 10 amperes, 60 Hertz
with maintained or momentary contacts as required and oil tight. All switches shall be
“Off-On”, “Off-Auto”, “On-Off-Auto”, or “Open-Close” as shown on the drawings.

All control circuits shall be rated at not less than 120 volts, 10 amperes. The relays
shall be of the plug-in type with octal socket.

210.8.10.3 Piping and Supports All non-submerged piping and supports shall be
coated with 1 coat of epoxy primer (1-1/2 mils) and 2 coats polyamide cured epoxy
enamel (2 mils per coat). All submerged piping and supports shall be painted with 2
coats of coal tar epoxy (8 mils per coat). All surfaces prior to painting shall be wire
brushed to remove all rust and loose scale.

210.8.11 Testing

210.8.11.1 Factory Testing of Pumps Each pump shall be tested at the factory
prior to shipment. At the time of shipment, furnish certified performance curves for
each pump based on these test results.

210.8.11.2 Motor Rotation After completion of the electrical service connections to
the pump, the direction of rotation of pump will be checked by the CONTRACTOR.

210.8.11.3 Current Unbalance Upon ascertaining that the pump is rotating in the
proper direction, the CONTRACTOR will check for current unbalance between
phases. Current unbalance shall not exceed 4% between phases.

210.8.11.4 Pressure Testing Force Main The CONTRACTOR shall provide the
ENGINEER 48 hour notice prior to testing. If it is necessary for the ENGINEER to
supervise more than one test, the CONTRACTOR will be liable for the additional cost
involved.
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Before applying the specified test pressure, all air shall be expelled from the pipe. At
high points, the CITY shall make the necessary taps at the expense of the
CONTRACTOR to release the air and insert plugs after the tests have been
completed.

The CONTRACTOR shall furnish proper appliances and facilities for testing and
draining the main without injury to the work, and surrounding territory. The
CONTRACTOR shall test by filling the main with clean water under a minimum
hydrostatic pressure on one hundred fifty (150) pounds per square inch based on the
elevation of the lowest point in the line to be tested and corrected to the elevation of
the test gauge. Pressure shall be maintained for two (2) hours.

No pipe installation will be accepted if the leakage per 1,000 feet of pipeline is greater
than that shown below.

Diameter Gal/Hour
4-inch 0.33
6-inch 0.50
8-inch 0.66
10-inch 0.83
12-inch 0.99
16-inch 1.32
20-inch 1.66

Water for making tests will be furnished by the CITY if it is available under pressure;
otherwise, by the CONTRACTOR at the expense of the CONTRACTOR.

210.8.11.5 Station Performance Test Before connecting station to the sanitary
sewer system, it shall be inspected and performance tested with the ENGINEER. The
CONTRACTOR shall notify the ENGINEER at least 48 hours prior to the time of test.
The ENGINEER, CONTRACTOR, appropriate CITY personnel and a factory
representative for instrumentation shall be present at the time of the performance test.
All components shall be tested and inspected for compliance and operational
correctness. Any components not functioning correctly shall be repaired/corrected by
the CONTRACTOR and the test shall be repeated until accepted by the ENGINEER.
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210.8.12 Rotary Converter

210.8.12.1 General A variable frequency system shall be installed to provide 3 phase
power to the pump motors.

1. Variable Frequency Drive 1 Phase to 3 Phase:

a. Circuit Breakers:
(1)  NEMA 3R enclosures suitable for outdoor use.
(2)  Sized to match rotary converter or as shown.

b. Variable Frequency Drive Phase Conversion System
(1) 1 phase to 3 phase
(2) 480V 1 Phase to 480 VAC 3 Phase
(3) Install inside control cabinet

210.8.13 Lift Station Cost Breakdown The successful bidder will be required to submit a
cost breakdown for the major lift station components such that the ENGINEER can prepare
partial pay estimates based upon the amount of work completed. This cost breakdown will

be subject to review and approval by the ENGINEER.
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Part Three

STANDARD DETAILS




Standard
Detail
Number

SD-101
SD-102
SD-103
SD-104
SD-105
SD-106
SD-107
SD-108
SD-109
SD-110
SD-111
SD-112
SD-113
SD-114
SD-115
SD-116

SD-117
SD-118
SD-119A
SD-119B
SD-120
SD-121
SD-122
SD-123
SD-124
SD-125
SD-125A

SD-125B
SD-125C
SD-125D
SD-125E

SD-125F

SD-125G
SD-125H

TABLE OF CONTENTS
STANDARD DETAILS

Description

Standard 48" Drainage Structure

24” Catch Basin

Standard Curb Inlet Casting

Standard Drop Curb Inlet Casting

Standard Manhole

Sanitary Sewer Manhole Casting

Sanitary Sewer Pressure-Tight Manhole Casting

Standard Manhole Step

Reserved for future use

Sanitary Sewer Standard House Connection

Reserved for future use

Reserved for future use

Standard Curb

Reserved for future use

Reserved for future use

Commercial & Industrial Driveway Approach
With Curbed St.

Residential Driveway Approach with Curbed Local St.

Plan of Driveway Approach Without Curb

Ramped Sidewall Detail

Ramped Sidewalk Adjacent to Curb and Gutter

Typical Mail Box

Standard Monument Box

Standard Trench Detail

Reserved

Typical City Water Connection

Sediment Traps

Sedimentation Controls Diversion Ditch & Sediment
Trap

Sedimentation Controls Straw Bale Sediment Trap

Sedimentation Controls Straw Bale Diversion Berm

Sedimentation Controls Sediment Trap Around Inlets

Sedimentation Controls Sediment Trap at Diversion
Structure

Sedimentation Controls Temporary Sediment Basin
Outlet Structure

Sedimentation Controls Construction Entrance

Sedimentation Controls Check Dam
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Standard
Detail
Number

SD-1251
SD-125]
SD-125K
SD-125L
SD-126
SD-127
SD-128
SD-129
SD-130
SD-131
SD-132
SD-133
SD-134
SD-135
SD-136

SD-137
SD-138
SD-139
SD-140
SD-141
SD-142
SD-143
SD-144
SD-145A
SD-145B
SD-145C
SD-145D
SD-146
SD-147
SD-148
SD-149
SD-150
SD-151

SD-152
SD-153
SD-153A
SD-154
SD-155
SD-156

Description

Sedimentation Controls Temporary Diversion

Sedimentation Controls Silt Fence

Sedimentation Controls Temporary Inlet Protection

Sedimentation Controls Temporary Curb Inlet Protection

Reserved for future use

Project Sign

Reserved for future use

Reserved for future use

Storm Sewer Heavy-Duty Casting

Integral Valley Gutter Section

Reserved for future use

Standard 48” Drainage Structure (Perforated)

Inside Drop Manhole (4 or 6”)

Force Main Drop Connection

San. Sewer Force Main Air Release Valve & Chamber
Standard

Storm Water Trench Detail

Close Couple Hydrant Assembly

Bituminous Spillway at Storm Basin

Wetland Trench Detail for Water Main

Multi-Lane Loop Layout

Detection Loop Construction Detail

Detection Loop Lead-In Construction Detail

Typical Fire Hydrant Assembly

Standard Hydrant Sign

Standard Hydrant Sign

Standard Hydrant Sign

Standard Hydrant Sign

Typical Water Connection Pipe

Reserved for future use

Standard Water Service Location

Meter Setting 1-1/2”" or 3” Water Connection Pipe

Meter Setting for 3”, 4” or 6” Meters

Precast Meter Pit and Meter Setting Arrangement
for 37, 4” or 6” Compound Meter and Typical Pit Layout

Precast Meter Pit for 1-1/2” or 2” Meter

Typical Service Line and Meter Box Installations

Curb Stop Connection & Final Setting of Curb Box

Standard Valve Box

Irrigation System Pressure Type Vacuum Breaker

Irrigation System Reduced Pressure Backflow Preventor
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Standard
Detail
Number

SD-157

SD-158
SD-159
SD-160
SD-161
SD-162
SD-163
SD-164
SD-165
SD-166
SD-167
SD-168
SD-169
SD-170

Description

Meter Setting Arrangement for 37, 4” or 6” Turbine
Meter with 1” Bypass Meter and Typical Pit Layout

Reserved for future use

Reserved for future use

Typical Low Profile Lift Station Control Panel

Float Termination Detail for Submersible Lift Station

Reserved for future use

Reserved for future use

Valve Extension Stem (Variable)

Pavement Replacement Detail

Typical Intersection Marking Detail

Reserved for future use

Standard Trench Detail for Ductile Iron Water Main

Welcome to Portage City Sign

Local Roadway Standard Section
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CASTING AS

SPECIFIED
) TOP_CASTING GRADE
o =y

SEE NOTE 7.
1/2" THICK

MORTAR COAT\

Tm3/4 WALL
THICKNESS IT

18'-25" DEEP

T ﬂ TmWALL THICKNESS

jt—w —==| W=TWICE WALL THICKNESS

POURED CONCRETE
OR MANHOLE BLOCK

CONCRETE FOR BASES AND POURED STRUCTURES SHALL HAVE A
COMPRESSIVE STRENGTH OF 3500 P.S.l. IN 28 DAYS AND A MINIMUM
OF 5.5 SACKS OF CEMENT PER CYD, SLUMP SHALL NOT EXCEED
FOUR INCHES (4").

BRICK SHALL BE GRADE MA. CONFORMING TQO THE REQUIREMENTS
OF THE STANDARD SPECIFICATIONS FOR SEWER BRICK, AS.T.M. C-32.

MORTAR BLOCK SHALL MEET A.S.T.M. REQUIREMENTS FOR LOAD BEARING
CONCRETE MASONRY UNITS C—90-52.

MORTAR FOR LAYING BRICK OR BLOCK AND PLASTERING OUTSIDE OF
STRUCTURES SHALL BE COMPOSED OF 1 PART PATENTED MORTAR AND
2—1/2 PARTS OF MASCNRY SAND (M.D.O.T. SPECIFICATIONS).

PRECAST MANHOLES SHALL BE OF THE ECCENTRIC CONE TYPE
CONFORMING TO ASTM C—478.

MANHOLE STEPS SHALL BE SPACED 15" APART. STEPS REQUIRED IF
DEPTH IS OVER FIVE FEET (5'). STEPS SHALL BE EJIW B501 (PRECAST) OR
EJIW 8503 (BLOCK) OR APPROVED EQUAL.

RESILIENT CONNECTIONS (ASTM C—923) WILL BE REQUIRED
FOR PIPE INSERTIONS.
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NOTE: CATCH BASINS SHALL HAVE SOLID
BOTTOMS, LEACHING BASINS SHALL
HAVE AN OPEN BOTTOM AS
DETAILED ABOVE.
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CONNECTION
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PRE—CAST CONCRETE SECTION A—A

CONCRETE FOR BASES AND POURED STRUCTURES SHALL HAVE A COMPRESSIVE
STRENGTH OF 3500 P.S.I. IN 28 DAYS AND A MINIMUM OF 5.5 SACKS OF CEMENT
PER CYD SLUMP NOT TO EXCEED 4"

CEMENT BLOCK SHALL MEET A.S.T.M. REQUIREMENTS FOR LOAD BEARING
CEMENT MASONRY UNITS C-—-90-52.

MORTAR FOR LAYING BRICK OR BLOCK AND PLASTERING OUTSIDE OF STRUCTURES
SHALL BE COMPOSED OF 1 PART PATENTED MORTAR AND 2.5 PARTS MASONRY
SAND (2MS, MDOT SPECIFICATIONS).

PRECAST MANHOLES SHALL BE OF THE ECCENTRIC CONE TYPE
CONFCORMING TO ASTM C-—478.

AANHOLE STEPS SHALL BE SPACED 15" APART. STEPS REQUIRED IF
DEPTH IS OVER FIVE FEET (5'). STEPS SHALL BE EJIW 8501 (PRECAST) CR
EJIW 8503 (BLOCK) OR APPROVED EQUAL.

CONCRETE BLOCK

CITY OF PORTAGE]

RESILIENT CONNECTORS SHALL BE
INSERTIONS AS PER ASTM C-—923.

REQUIRED FOR ALL PIPE
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23 3/8"

CROSS SECTION

THE SEATING FACE OF THE GRATE AND THE SEAT FOR SAME ON THE FRAME
SHALL BE GROUND SO THAT THE GRATE SHALL HAVE AN EVEN BEARING ON
ITS SEAT TO PREVENT ROCKING OR TILTING.

THE CASTINGS SHALL BE FREE OF POURING FAULTS, BLOWHOLES, CRACKS,

AND OTHER IMPERFECTIONS.

THEY SHALL BE SOUND, TRUE TQ FORM AND THICKNESS, CLEAN AND NEATLY

FINISHED, AND SHALL BE COATED WITH

CASTING:

COAL TAR PITCH VARNISH.

EAST JORDAN "7010 WITH M4 GRATE & T1 BACK”

OR APPROVED EQUIVALENT
HAVING A TOTAL WEIGHT OF 325 LBS.
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NOTES:
THE SEATING. FACE OF THE GRATE AND THE SEAT FOR SAME ON THE

FRAME SHALL BE GROUND SO THAT THE GRATE SHALL HAVE
BEARING ON [TS SEAT TO PREVENT ROCKING OR TILTING

AN EVEN

THE CASTING SHALL BE FREE OF POURING FAULTS, BLOWHOLES,
CRACKS, AND OTHER IMPERFECTIONS. THEY SHALL BE SOUND, TRUE

TO FORM AND THICKNESS, CLEAM AND NEATLY FINISHED, AND
3E COATED WITH COAL TAR PITCH VARNISH.

CASTING:

EAST JORDAN "5100 CASTING WITH M1 GRATE”
HAVING A TOTAL WEIGHT OF 490 LBS.

SHALL

CITY OF PORTAGE

AUG.17,93
L.G.N.

STANDARD DROP CURBIfos
INLET CASTING v

JULY'05
JA&H

STANDARD
pesich SD—104 DEC'06

jma (cad)
APPROVED ké E !f 2




DROP
MANHOLE MANHOLE
*STANDARDS STANDARDS.

STANDARD
MANHOLE STEPS

- STANDARD
| l—— MANHOLE STEPS

0'—10" DEEP

45'+ MORTAR _ ==
BEVEL —a ]

 ERIE §

1

1

I
§ -

T
T I

45'+ MORTAR
BEVEL — a—

10'-16'DEEP

.
T 12" 4
o
w
1/2" THICK o
i MORTAR :
COAT \___ &
I
SPLIT PIPE OR 2 .
FORM " T N R
e i S BRSNS o A N S S N - concrere
Lol el 8 Pl ]\f 3500 P.S.LMIN. B ENCASEMENT
B THICK AT T_ 2500 P.S.LMIN.
ANY DEPTH 67 1/2”
PRECAST MANHOLE
POURED CONCRETE
BRICK OR PRECAST MANHOLE
MANHOLE BLOCK
1. BRICK SHALL BE GRADE MA. CONFORMING TO THE REQUIREMENTS OF THE TABLE "A”
STANDARD SPECIFICATIONS FOR SEWER BRICK, A.ST.M. C—32 e
2. MORTAR BLOCK SHALL MEET A.S.T.M. REQUIREMENTS FOR LOAD BEARING b e
CONCRETE MASONARY UNITS C—90-52 i T T
15"THRU 18" 10"
3. MORTAR FOR LAYING BRICK OR BLOCK AND PLASTERING OUTSIDE OF 21"THRU 27" 12"
STRUCTURES SHALL BE COMPOSED OF ONE PART PATENTED MORTAR 30°THRU 36" 15”

AND 2—-1/2 PARTS MDOT 2NS.

4. PRECAST MANHOLES SHALL BE OF THE ECCENTRIC CONE TYPE 1

CONFORMING TO ASTM C—478 WITH GASKETS CONFORMING TO
ASTM C—443 AND BUTYL RUBBER JOINT SEALANT CONFORMING

TO FEDERAL SPECIFICATION SS5—5—210A.

AUG.17,93
E ESELLE.SE FNOShI{:hIJ?E‘ICng:JSr.\IS (ASTM C—923) WILL BE REQUIRED ST AN D ARD 3‘%5
MANHOLE ey 2%
JULY'05
“Tesen.  SD—105 =
APPROVED w‘_-& :




2" LETTERS

(RECESSED FLUSH) (4) 1" DIA HOLES ON

33 3/4" BOLT CIRCLE.
EQUALLY SPACED

(2) CLOSED PICKHOLES = )

o

o S e e e

T e e
o e e e G S D e
e e e e e e e S e e
<5

.
<o -

e o o o i o i e

TOP VIEW OF FRAME

i:'. 29 9/16" —— o=

o
3 () NI

24" o=

28 7/16”

1
i

39” =

CROSS SECTION OF FRAME

EAST JORDAN FRAME CASTING "1040Z" OR EQUIVALENT

NOTES:

THE SEATING FACE OF THE LID AND THE SEAT FOR SAME ON THE FRAME
SHALL BE GROUND OR MACHINED SO THAT THE LID SHALL HAVE AN EVEN
BEARING ON [TS SEAT TO PREVENT ROCKING OR TILTING.

THE CASTING SHALLL BE FREE OF POURING FAULTS, BLOWHOLES, C ‘TY O ’f PO RT AG E
CRACKS AND OTHER IMPERFECTIONS. THEY SHALL BE SOUND, TRUE TO

FORM AND THICKNESS, CLEAN, AND NEATLY FINISHED, AND SHALL BE

COATED WITH COAL TAR PITCH VARNISH. SANITARY SEWER
MANHOLE COVER: STANDARD

EAST JORDAN TYPE "A” 1040A TOTAL WEIGHT
W/ 2" “SANITARY SEWER” LETTERING ss0 . IMANHOLE CASTING
HEAVY DUTY SOLID COVER OR APPROVED EQUIVALENT Sie i He

APPROVED wcd

AUG17.93
NOV. 97
D.R.W.

JULY'05
Jé&H

JAN'07

JMA



TOP VIEW OF FRAME

2” LETTERS
(RECESSED FLUSH)

(4) 1/2"-13
HEX BOLTS & WASHERS

© CDPN| A/P), (2) CLOSED PICKHOLES

'
?

O SFWER 9 (4) 1" DIA HOLES ON 33 3/4"
SOLT CIRCLE EQALLY SPACED

1 1/2"

2 1/2"-13 BOLT )
& STEEL WASHER 15/8
& RUBBER WASHER
(TYP 4 PLACES) {

27 9/16" DIA ———= \ V 5/8"
‘_..___— 26 1/4" DIA _*1 r” 1/2"
3/4_1: ===] 17 )
T dﬁ‘\ e ; BOLT DETAIL
, NEOPRENE GASKET v
f k«—— 24" DIA —=]|
L— 28 7/16" DIA \
|

M

|

- 39" DIA

CROSS SECTION OF FRAME

EAST JORDAN FRAME CASTING "1040 ZPT" OR EQUIVALENT

NOTES:

THE SEATING FACE OF THE LID SHALL BE GROUND OR MACHINED TO FORM A TIGHT
SEAL WITH THE NEOPRENE GASKET IN THE MACHINED GROOVE IN THE BASE.

THE CASTING SHALL BE FREE OF POURING FAULTS, BLOW HOLES, CRACKS AND
ANY OTHER IMPERFECTIONS. THEY SHALL BE SOUND, TRUE TO FORM AND THICKNESS,
CLEAN AND NEATLY FINISHED, AND SHALL BE COATED WITH COAL TAR PITCH VARNISH.

CITY OF PORTAGE

AUG. 17,

SAN ITARY SEWER Au'f;%;l
PRESSURE—TIGHT ows

MANHOLE COVER:
EAST JORDAN TYPE "APT”. HEAVY DUTY SOLID COVER OR APPROVED EQUIVALENT,
EQUIPPED WITH 1/2” BRONZE CAP SCREWS AND 2" "SANITARY SEWER" LETTERING.

TOTAL WEIGHT pra(ead
380 LBS. MANHOLE CASTING [
SET.;';?QS & SD—-107 Jhi&ﬂc

apprOVED WCB o




B - N
1-1/4" ‘

A

\
ﬁi%fl )
r |

TYPICAL STEP
FOR BLOCK CONSTRUCTION

——' | 1—1/4"

NN

—] |-¢— 1-1/16" 4"’1'*—
=] 1

i )

——

TYPICAL STEP
FOR PRECAST CONSTRUCTION

NOTES:

MANHOLE STEPS SHALL BE ONE INCH (17) CAST IRON OR HIGH GRADE ALUMINUM
WITH FOOT RECESS AND SUITABLY SCORED SO AS TO PROVIDE A NON-SLIP SURFACE.

I%RS LR%&EP %ISNSEQX&}HS&EOE LIEIERO’\EEQEELNALENT ' |C ITY O F P O RT AG E

EAST JORDAN MANHOLE STEP "8503"
FOR BLOCK CONSTRUCTION, OR APPROVED EQUIVALENT

STANDARD
MANHOLE STEP

S sp—188

APPROVED ﬂi

AUG.17,9.
L.G.N.
AUG,07,9°
drw(cad}
NOV, 97
drw(cad)

JULY'DE
Jé&H

—_—




[>
>
>

STANDARD 6" WYE

GROUND ELEVATION AT PROPERTY LINE
\\

ST
TYPICAL HOUSE CONNECTION WHEN MAIN LINE bty 2

SEWER IS 15" DEEP OR LESS.

TYPICAL HOUSE CONNECTION (RISER) FOR MAIN
LINE SEWER 15’ OR MORE IN DEPTH.

B>

INSTALL WATERPROOF PLUG AS DIRECTED 10+

BY THE ENGINEER.

6" HOUSE CONNECTION 1/8" PER. FOOT
MINIMUM GRADE.

DEPTH OF LEAD AT PROPERTY LINE AS

MARKER 3
STAKE,
w/18
LONG
1/2"DIA

DIRECTED BY THE ENGINEER.

1/8 (22—1/2")BEND

Y/

A

|T-Lfl12!?l- Hll
\ZHN =R yNDISTURBED EARTH

STEEL

1/2(90°+)
BEND

J'|lxj’-",~*—1_LTﬁl'LE'|ﬂ e
W<z fls
GROUND ELEYATION AT PROPERTY LINE

VARIABLE LENGTHS
AS REQUIRED.

e

>

10+

APPROVED BACKFILL

| &/

W=rail=
= (=t =pS 2
R

===

CITY OF PORTAGE

APPROVED BACKFILL MATERIAL SANITARY SEWER DETAILS

STANDARD HOUSE
CONNECTIONS

(PROPERTY LINE RISER)

|AUG. 18,33
L.G.N.
AUG.08,9
drw(cad)
NOV.25,9
drw(cad)

DEC.'97
drw({cad)

STANDARD
DESIGN SD—-110

APPROVED UJCE>

FEB.'88

drw{caod)

JULY 05
Jé&H

#




5] J7*
2),

el —

1-3/8"
Ri d

el

]
g

1
' » =
f
-3 '
-
- -
3 .
.
- o
'
'
- J)
4 .
{ '

e}

24” —

CURB DEeTAIL

STANDARD MDOT C—4 CURB WITHOUT REBAR

CITY OF PORTAGEL

auE.éL.gs
STANDARD  [miyes
CURB
STANDARD
DEsIGN  SD—113
APPROVED UJ-‘S_b

*



FL - o e — - o * Ff_.
1/2"| EXPANSION JOINT |~ 70"
5'__0" |_ "
L SIDE | WALK Fegr—"

|

RADIUS PER PLAN

2 WAY 2 LANL DRIVE =

25" MIN. 30’
2 WAY 3 LANE DRIVE = 36'
t
|
EXISTING CURB
’ AND GUTTER
|
—
1/2” EXPANSION JOINT ~— X
[CURB \ CURB|
Z. (_ EXISTING CURB BACK |
EXPANSION JOINT A XA%
MAY BE SAWN OFF. AL
NEW MDOT TYPE M
OPENING (TYP)
PLAN OF DRIVEWAY APPROACH WITH CURB SAWCUT

& REPLACEX

EX. OR PROP. WALK

no U T IR W e e ST e

Erl i L A I L BN S N B T s s =
I 6" NON— REINFORCED ! : e L ST
CONCRETE THROUGH DRIV S S

m

SLOPE MAY RANGE FROM 1 1/4"/FT TO 1/4"/FT
VARIES

_On s S

CROSS—SECTION DRIVE THRU A—A

1. IF BITUMINOUS PAV'T IS USED FOR
APPROACH, MIN. THICKNESS
SHALL BE 4" BIT.
& 8" 22A AGGREGATE.

* SAWCUT AND REPLACE WITH EQUAL
DEPTH OF PAVEMENT. ANNULUS SHALL NOT
BE FILLED WITH CONCRETE.

T*..
uale
LD CITY OF PORTAGE
L
. COMMERCIAL & INDUSTRIAL LBRE.
CURB INLET IS PRESENT, REPLACE CASTING PER DR'VEWAY APPROACH WlTH J?JEYWOS
v M el CURBED STREET e

SD—104 AND ADJUST CURB FLOWLINE ACCORDINGLY

CURB DETAIL

Shemen. SD—116

APPROVED wc‘@




|
\ DRIVEWAY WIDTH\DESIGN

QUTSIDE OF THE PUBLIC
RIGHT OF WAY AS
REGULATED BY CITY

ZONING CODE \‘

1/2" EXPANSION JOINT— 1'—0"

SIDEWALK

10" SINGLE DRIVE
20" DOUBLE DRIVE

\5" CONCRETE PAV'T _\

CONSTRUCTION JOINT
/ \1\‘
1/2" EXPANSION JOINT :

CURB

CURB

|-<— 5 —-0"—

18’—0" SINGLE

28'-0" DOUBLE
PLAN OF DRIVEWAY APPROACH WITH CURB

el 1T

OF PORTAGE

RESIDENTIAL DRIVEWAY

STREET

APPROACH WITH CURBED | orw

STANDARD

DESIGN SD—-117
APPROVED w

AUG.17,93
L.G.N.

NOv. '97

NOV.25,97]
D.RW. |
JULY'05
J&H
FEB '07
JMA




i ot , - ;
1'-0 ‘ [
DRIVE WIDTH AS PER ORDINANCES =
- 50" ——»—
4'—0
SIDE | WALK
]
r— 5'—0" MNMUM—-—|/
DITCH T
. CULVERT [AS REQUIRED* \ DITCH
LINE LINE
\
\— 6" CONCRHE—\
1
SHOULDER SHOULDER
I
EDGE OF RQAD SURFACE
- 3'—0"——— & —— 5'-0" —™

- 24'—0" MINIMUM
34'—0" MAXIMUM

PLAN OF DRIVEWAY APPROACH WITHOUT CURB

R
1/4" PER FOOT
R T S S e e GRADE LINE
| ;

T,
RIS

i
STANDARD SIDEWALK

T o 1" MIN COVER " R
=
DISTANCE ABOVE GRADE Hi j % -
_-;|EE 50-12&
CROSS SECTION DRIVE THRU A-A C H_Y O F PO RTAG E

nUG.17.9.
* SIZE AND NECCESSITY OF CULVERT TO BE RESIDENTIAL DRIVEWAY Lo

DETERMINED BY THE ENGINEER APPROACH WITHOUT  [eoiess
* |F BITUMINOUS PVMT IS USED MIN CURBED STREET erL(Y;\
THICKNESS SHALL BE 3" BIT & "0
6" 22A AGGREGATE STNDARD  op=118 _J&H

FEB 'O
APPROVED wce JMA

—




*LANDING

JOINTS

MARKED CROSSWALK
SEE SD-166

RAMP

CURB &

PLATES SHALL BE RADIAL IF ‘R‘g‘aq{m\

CURB &
GUTTER (TYP)
*#24" DEEP DETECTABLE ™,

WARNING SURFACE (TYP)i~ '

*LANDING

PAVEMENT — T 8.33% (1:12) MAX

GUTTER

SECTION, A—A

4 MIN SIDEWALK

NTS |

* MAXIMUM LANDING SLOPE IN ANY DIRECTION IS 2% (1:50).
LANDING SHALL BE A MINIMUM OF 4'—0" IN ALL DIRECTIONS.

** DETECTABLE WARNING SURFACE SHALL EXTEND THE FULL WIDTH OF THE
CURB RAMP. THEY SHALL BE LOCATED SO THAT THE EDGE NEAREST THE
CURB LINE IS A MINIMUM OF 6" AND A MAXIMUM OF 8" FROM THE FACE
OF THE CURB.

DETECTABLE WARNING PLATES SHALL HAVE A BLACK ASPHALT GOATING AND
SHALL BE CAST IRON. PLATES SHALL BE EJIW 7005 OR NEENAH FOUNDRY
SERIES 4213.

CITY OF PORTAGE

AUG.17,93

L.G.N.
06,6735
drw(cad)
NOV.07,97
drw(cad)

NE)‘-.’j EE. ?7

| drw(cod

JAN'O7
JMA

RAMPED SIDEWALK
DETAIL

Seed.  SD—119A

merovED NS
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N

/ WNE oz, 1 2 IS

"
.

\\
AN
S SN

N

-

/1

MAIL BOX TO BE POSTMASTER APPROVED

POST TO BE 6'X4"X4” WOOD WITH £"X18"X1" WOOD BASE
BOARD FIRMLY ATTACHED

POST TO BE PLACED SO AS TO STAND STRAIGHT

IN AREAS WITHOUT CURB AND GUTTER, PLACE CENTER OF

POST 1.75° OFF EXISTING SHOULDER

3 N =
i) % Yo
4 - - T~
. . L /
] . IS 7ANY =
= ..} _ AN \: '.\— é;{
=1 el V=AY NS W\ / =
2N / 7y
”\\‘\‘. ]i:':
[ X
Vies 2N
,f},"/ ——;f"h
Zl A
T
NOTES: = B

/6'x4"x4” WOOD POST

t NAIL OR SCREW, BOTH SIDES
OF BOX, TO 6"X18"X1" BASE

CITY OF PORTAGE

AUG 17,9
TYPICAL 0,079
MAIL BOX [ri(cod)
JULY'0E
STANDARD J&H
DESIGN sD—-120
apprROVED WIS




9-3/4"

]t
\
/////% —

N

HMA TO SURFACE

3" MlN DEPTH \\

\\\\\\

A/

/

\

Bl B

-----------------------

\ CONCRETE RING—/

6” MIN, THICKNESS AND WIDTH

CROSS SECTION OF MONUMENT BOX AND COVER

NOTES:

THE SEATING FACE OF THE LID AND THE SEAT FOR SAME ON FRAME SHALL
BE GROUND OR MACHINED SO THAT THE LID SHALL HAVE AN EVEN BEARING ON
ITS SEAT TO PREVENT ROCKING OR TILTING.

THE CASTING SHALL BE FREE OF POURING FAULTS, BLOW HOLES, CRACKS AND OTHER
IMPERFECTIONS, THEY SHALL BE SOUND, TRUE TO FORM AND THICKNESS, CLEAN AND
NEATLY FINISHED, AND SHALL BE COATED WITH TAR PITCH VARNISH.

ot JORDAN FLANGE TYPE "2965" CITY OF PORTAGE

OR APPROVED EQUIVALENT TOTAL WEIGHT 60 LB. WUG.17,93
L.G.N

STANDARD If0G.07,95

MONUMENT BOX fisv5

JULY'05

STANDARD JécH
DESIGN  SD—121

approvED W
— b




TYPICAL SECTION OF
SEWER IN OPEN CUT
UNDER ROADBED

¥

peloat L,
et -
- .

ity

.COMPACT T 95% MDD-

o _a’ o

MDOT CLASS I
OR NATIVE MATERIALY -
IF APPROVED BY
ENGINEER

SPRING LINE
OF SEWER—/ R

TYPICAL SECTION OF
SEWER

IN OPEN CUT
NOT UNDER ROADBED

TRENCH
EXCAVATION

INITIAL
BACKFILL

.| HAUNCHING

BEDDING

GRADING REQUIREMENTS FOR GRANULAR MATERIALS AND MDOT 17A

TOTAL PERCENT PASSING LOSS BY
MATERIAL (SIEVE SIZE — U.S. STANDARD SIEVE SERIES WASHING
6" 3" 2" 11”7 3/4" 1/2"| 3/8" |No. 4 [No. 30[No. 100 PERCENT
CLASS | 100 40—85 20—85| 5—-30 0-5
CLASS 1l 100 BO—100 0—30 0-7
CLASS Il | 100 [95-100 0-15
17A 100 |90-—-100[50-75 0-8 1.0 MAX

PER MDOT 2003 STANDARD SPECIFICATIONS FOR CONSTRUCTION,

FOR ADDITIONAL INFORMATION, SEE TABLES 902—2 AND 902-3

NOTES:
(1). BEDDING: CLASS "A" BEDDING SHALL CONSIST OF A CONTINUOUS CONCRETE
CRADLE CONFORMING TO PLAN DETAIL.

8" BEDDING SHALL CONSIST OF A BED OF
GRANULAR MATERIAL HAVING A THICKNESS OF AT LEAST SIX INCHES (6")
BELOW THE BOTTOM OF THE PIPE TO THE SPRINGLINE OF THE PIPE, AND
SHALL HAVE RECESSES SHAPED TO RECEIVE THE BELL.

CLASS "C" BEDDING SHALL CONSIST OF BEDDING THE CONDUIT
IN ITS NATURAL FOUNDATION TO A DEPTH OF THE SPRING LINE OF THE CONDUIT.
THE BED SHALL BE SHAPED TO RECENVE THE BELL.

(2). : FROM THE BOTTOM OF THE PIPE TO THE SPRING LINE, HAUNCHING
OF THE PIPE BEDDING MATERIAL CLASS B OR C SHALL BE PERFORMED. HAUNCHING SHALL
CONSIST OF PLACING LIFTS OF CLASS B OR C MATERIAL IN FOUR INCH (47) TO

SI¥ INCH (6™) LIFTS ON EITHER SIDE OF THE PIPE, AND COMPACTING IN PLACE.

(3). INITIAL BACKFILL: FROM THE SPRING LINE OF THE PIFE TO ONE FOOT (1°) ABOVE
THE PIPE, THE PIPE SHALL BE BACKFILLED WITH GRANULAR MATERIAL, CLASS B OR
C, IN SIX INCH (™) LIFTS AND COMPACTED TO 95% OF MAXIMUM DRY DENSITY (MDD),

AS DETERMINED BY THE MODIFIED PROCTOR METHOD.

}). FINAL BACKFILL: WHERE EXCAVATION IS MADE THROUGH PAVEMENT AREAS OR
WHERE STRUCTURES ARE UNDERCUT BY THE EXCAVATIOM, THE BACKFILL FROM ONE FOOT
(1') ABOVE THE PIPE TO THE SUBGRADE SHALL BE MADE WITH GRANULAR MATERIAL
COMPACTED TO 95% OF MAXIMUM DRY DENSITY, AS DETERMINED BY THE MODIFIED
PROCTOR METHOD.
WHERE EXCAVATION IS NOT MADE THROUGH PAVEMENT AREAS OR OTHERWISE SPECIFIED,
TFSErH%%%KHLL SHALL BE COMPACTED IN FOUR FOOT (4’) MAXIMUM LIFTS BY MACHINE
M -

CITY OF PORTAGE

|AUG.17,93
L.G.N.

AUG.07,95
rwlcad

NOW. 7,97

STANDARD TRENCH
DETAIL

o Z|a
P
a2
a

JuLy 99

drw(cad)

JULY'05
Jé&H

STANDARD
DESIGN sSD—122

APPROVED [él_( &

I



WATER SERVICE

{

IO OICORORCRC

:,.,| SERVICE VALVE ELECTRICAL
% SERVICE
,’/ METER  LoUSE SIDE VALVE | PANEL

1 s

//) DISTRIBUTION LINE ; GROUND WIRE
2 ~ .

/ 1 -

v JUMPER

/ GROUND

/ AROUND

/ METER

P

PERMIT REQUIRED EITHER BY PLUMBER OR HOMEOWNER, FOR CONNECTION
FROM METER DISCHARGE TO DISTRIBUTION PIPING IN BUILDING.

OLD PUMP AND WELL MUST BE COMPLETELY DISCONNECTED FROM
POTABLE WATER SUPPLY (GROUNDING MAY BE DISRUPTED.)

APPROVED METALLIC PIPE (COPPER or GALVINIZED IRON) MUST
BE USED TO ASSURE PROPER GROUNDING CONTINUITY.

FULL SIZE GATE VALVE MUST BE USED ON HOUSE SIDE.
MINIMUM SIZE GROUND WIRE AUTHORIZED No.6 BRAIDED COPPER.

APPROVED GROUND CLAMP MUST BE USED.

AN INSPECTION FOR CROSS CONNECTIONS SHALL BE MADE PRIOR
COMPLETING THE CONNECTION TO THE SERVICE.

CALL 329—4477 COMMUNITY DEV. DEPT. FOR INSPECTION OF INSTALLATION.

THE WATER METER SHALL BE INSTALLED IMMEDIATELY ADJACENT TO THE
INTERIOR WALL.

CITY OF PORTAGE

AUG.18,93
L.G.N.

TYPICAL CITY  |&y
WATER CONNECTION [P

FEB '07

STANDARD JMA
DESIGN SD—-124

APPROVED BY E!-B:




DRAIN INLET BOX
STRAW BALES STAKED
WITH TWO STAKES WITH GRATE
PER BALE

STRAW BALE/DRAIN INLET SEDIMENT FILTER

=
=
8
=]
W
P a|lv ea|o

==
IR

O

B
=k
g

=2

. e ey

RUNOFF WATER
~ WITH SEDIMENT

- — T COMPACTED SOIL

\
TO PREVENT PIPING -+ \

DETAIL "A" SD-125

CULVERT PIPE
Q O e f)\
~ K__ —
1

|
|
| |
| |
I |
! |
]
! }

P

L4

:'J'é:\

Iy i

|

FLOW LINE

POSTS 8”X8" TIMBERS
// PLANKING —\\\

1

1

1

|

i

g é g B"XB" TIMBERS
/7 (POSTS)

v
3

L
X

/ CULVERT PIPE

/STAKED STRAW BALES
v :@ FILTERED WATER

CROSS SECTION

7
; : N~ 2" THICK PLANKING

@///!':5?// /

DETAIL "C" SD—-125
STREAM SEDIMENT TRAP

DETAIL "B" SD—125
CULVERT SEDIMENT TRAP

CITY OF

PORTAGE

AUG.18,93

SEDIMENT 36 05,57

drw(cad)

TRAPS ovies®)

AUG'05

STANDARD

DESIGN SD—-125
APPROVED UJC&

J&H




- |

NOTE: BERM IS NOT NECESSARY
IF EXISTING GRADE SLOPES
AWAY FROM BORROW PIT

STRAW BALES
?%E,QE;,‘?’ELET STOCKPILE EXISTING GRADE
BORROW PIT
AREA UNDISTURBED
UNDISTURBED VEGETATION
VEGETATION
SLOPE
SLOPE e ’ Y/ ntaw
1
J q\\/«— DIVERSION DITCH / / —DIVERSION DITCH,
: SE TRAW BAL
SMALL SOD BERM SECURE TSTRAW BALE SEE};REEMS g -
NT TRA
(IF NECESSARY) SEDIME P SMALL SOD BERM

(IF NECESSARY)

TEMPORARY DIVERSION DITCH DETAIL

N.T.S.

DITCH WIDTH VARIES

DITCH
GROUND 36" LONG (MIN.) ¢ STRAW BALE SIZE
ELEVATION STEEL REBARS OR 14"x18"x36"
2X2 HARDWOOD (MINIMUM)
STAKES (2 PER BALE

E __*iv'ﬂ‘mﬂn'ﬂ-'mﬁﬂ“

mrrmm AR 5‘!‘-!?5‘; )
170 SRS Y

\EMEIED BALE

IN SOIL

SEDIMENT TRAP DITCH DETAIL

NTS

s
1. EXACT NUMBER OF BALES TO BE DETERMINED.
2. STRAW BALES SHOULD BE EMBEDDED 4" INTO THE DITCH.
3. END BALES SHQULD BE SLIGHTLY SLOPED UPHILL.
4. DETAIL TYPICAL OF BOTH TRAP LOCATIONS.
5. OTHER SEDIMENT TRAP LOCATIONS TO BE DETERMINED AS NEEDED.
6. DRIVE FIRST STAKE AT AN ANGLE TOWARDS PREVIOUS BALE
TO FORCE BALES TOGETHER.

CITY OF PORTAGE

AUG'DS

SEDIMENTATION CONTROLS|—*"-
DIVERSION DITCH
AND SEDIMENT TRAP

STA
DEST(?P?R R SD—125A

ApprOVED BY UWICE>




STRAW BALES

e
%\

= DITCH FLOW

DITCH
1
Y
:

I
L |

PLAN VIEW

DITCH OR SWALE

2" X 2" STAKES,
1 FT. INTO GROUND—\
Y=
3 3
-l 4

NOTE: INSTALL STRAW BALES EVERY 200 FT. IN
DITCHES AROUND BORROW AREAS, STOCKPILES,
OR OTHER AREAS WHERE SEDIMENT TRAP IS
NEEDED DURING CONSTRUCTION.

SECTION

STRAW BALE SEDIMENT TRAP DETAIL

N.T.S.

CITY OF PORTAGE

AUG'D5

SEDIMENTATION CONTROLS|—*#%-

STRAW BALE
SEDIMENT TRAP
v SD-1258

APPROVED EY‘{Q é




COMPACTED EARTH
OR PEA STONE

DRAINAGE DIVERTED TO
STONE FILTER BERM

UNDISTURBED VEGETATION)
C OR BASIN

PLAN
(2) — 2X2 STAKES PER
BALE OR EQUIVALENT
BALES TO BE TIGHTLY DRIVEN 1 FOOT INTO
NETOGEWER / GROUND
i i
},J], U _J]Tﬂd
& L// TRIRI J Z 7‘77L7‘77V
NN J. iy, UK
V V Y v ' J Y
ELEVATION

RIDGE OF PEA STONE
OR COMPACTED EARTH
ON UPHILL SIDE OF BERM

UNDISTURBED VEGETATION

2 NOTES: 1. PROVIDE SILT

K& FENCE AT OUTLET

2. SMALL EARTH BERM
MAY BE CONSTRUCTED

SECTION Ll

CITY OF PORTAGE

STRAW BALE DIVERSION BERM

SEDIMENTATION CONTROLS

Rl STRAW BALE
DIVERSION BERM
S SD—125C

APPROVED BY bdc&

AUG'05

JéH




36" LONG (MIN.)
STEEL REBARS OR
2X2 HARDWOOD

STRAW BALE SIZE
14"X18"X36"
(MINIMUM)

STAKES (2 PER BALE)

AROUND CATCH BASINS, MANHOLES, &

IR

%

g

NN
PRI

e

A

I
A

%

-
>

&

Tz
2

=

NN NN NN

i,
<%

N

_\g;\_v

W ’
R

A%

9

STAKES

\. o

7

A

N

&t CASTING

N

~ A

2

]

N

7~

N 4" EQUAL LEG
N COMPACTED EARTH
7 CHAMFER

Ly
S
24

4" EQUAL LEG
3 3N COMPACTED EARTH
= CHAMFER

Phi i X
N AL i
\—EMBED BALE
SECTION A—A NSOl

BLJILD INLET UP TO GROUND ELEVATION.

. STRAW BALES SHOULD BE EMBEDDED 4" INTO THE DITCH.
TOPS OF BALES SHOULD BE 14" ABOVE INLET, EMBEDDED AS IN NOTE 2.
. DRIVE FIRST STAKE AT AN ANGLE TOWARDS PREVIOUS BALE

TO FORCE BALES TOGETHER.

SEDIMENT TRAP

INLETS

(TO BE PLACED WHERE SHOWN ON THE DRAWINGS AND AS THE
CONTRACTOR’S WORK REQUIRES TO FILTER SEDIMENT FROM THE

STORM WATER RUN OFF).

NTS

OF PORTAGE

AUG'05
J&H

CITY

SEDIMENTATION CONTROLS
SEDIMENT TRAP
AROUND INLETS

STANDARD

DESIGN SD—125D

AFFPROVED BY g&




DIVERSION
/_ STRUCTURE

36" LONG (MIN.) STRAW BALE SIZE

STEEL REBARS OR ot

2X2 HARDWOOD (MINIMUM)
STAKES (2 PER BALE)

¢ -{ )
OVERFLOW
WEIR
\ -
\ -
PLAN
OVERFLOW
WEIR
DRAINAGE
L GATE

ASTAKES

/ 7 |
SARIREE S5 . - 7., N LTS P AT Bl PSP 7 B GA fe]
R e R T T SR T S ot
MEY LS AP IS Y 67 (1 !,:xzeiﬂ:m.““ h ,-;E

/POND FLOCR

EMBED BALE
IN SOIL

f/'

ELEVATION

SEDIMENT TRAP AT DIVERSION STRUCTURE

NTS

CITY OF PORTAGE

AUG'05

SEDIMENTATION CONTROLS|—*
SEDIMENT TRAP
AT DIVERSION STRUCTURE

DESIGN SD—125€

APPROVED BY__WJCHS>




BASIN FLOOR,

GRADE PER PLAN

MDOT 4AA AGGREGATE
PLACED AROUND STANDPIPE

BASIN DIKE, GRADE PER PLAN

CONCRETE HEADWALL

—0"

q
d

C
Sn
ae

15"¢ PERF. STANDPIPE
WRAPPED W/ WIRE MESH,
& DOUBLE WRAPPED W/
GEOTEXTILE FABRIC

15" PDP OUTLET PIP

(PROPEX 4545 OR EQUAL)

TEMPORARY SEDIMENT BASIN OUTLET STRUCTURE DETAIL

NTS

CITY OF PORTAGE

AUG'0S

SEDIMENTATION CONTROLS|—**-
TEMPORARY SEDIMENT
BASIN OUTLET STRUCTURE

sk SD—125F

APPROVED BY M!%
S=Sl S




PLAN VIEW

RIGHT OF WAY DIVERSION
AS NEEDED

50 FT. (OR 30 FT. FOR ACCESS
TO INDIVIDUAL HOUSE LOT)

=
®) -._-\U_r/‘fgéé
=3 I las &
Sz | [
324
23
=== e

v D gc ¥
Eﬁ L 1a%:, 25= =0 .Y

= I
o [

ROAD OR OTHER EXISTING
PAVED SURFACE

CULVERT AS NEEDED

STONE — MDOT 4AA STONE OR RECYCLED CONCRETE OF EQUIVALENT GRADATION SHALL BE USED.

LENGTH — THE CONSTRUCTION ENTRANCE SHALL BE AS LONG AS REQUIRED TO
STABILIZE HIGH TRAFFIC AREAS BUT NOT LESS THAN 50 FT. (EXCEPT ON

SINGLE RESIDENCE LOT WHERE A 30—FT. MINIMUM LENGTH APPLIES.
THICKNESS — THE STONE LAYER SHALL BE AT LEAST 6 IN. THICK.

WIDTH — THE ENTRANCE SHALL BE AT LEAST 10 FT. WIDE, BUT NOT LESS THAN

THE FULL WIDTH AT POINTS WHERE INGRESS OR EGRESS OCCURS.

BEDDING — A GEOTEXTILE SHALL BE PLACED OVER THE ENTIRE AREA PRIOR TO
PLACING STONE. IT SHALL HAVE A GRAB TENSILE STRENGTH OF AT LEAST 200 LB.
AND A MULLEN BURST STRENGTH OF AT LEAST 190 LB (PROPEX 4553 OR EQUAL).

CULVERT — A CULVERT SHALL BE CONSTRUCTED UNDER THE

ENTRANCE IF NEEDED TC PREVENT SURFACE WATER FLOWING ACROSS THE

ENTRANCE FROM BEING DIRECTED OUT ONTO PAVED SURFACES.

TEMPORARY DIVERSICN — A TEMPORARY DIVERSION (SD—1251) SHALL BE

CONSTRUCTED AS

PART OF THE CONSTRUCTION ENTRANCE IF NEEDED TO PREVENT SURFACE RUNOFF
FROM FLOWING THE LENGTH OF THE CONSTRUCTION ENTRANCE AND OUT ONTO

PAVED SURFACES.

MAINTENANCE — TOP DRESSING OF ADDITIONAL STONE WALL SHALL BE
APPLIED AS CONDITIONS DEMAND. MUD SPILLED, DROPPED, WASHED OR

TRACKED ONTO PUBLIC ROADS, OR ANY SURFACE WHERE RUNOFF IS NOT

CHECKED BY SEDIMENT CONTROLS, SHALL BE REMOVED IMMEDIATELY.
REMOVAL SHALL BE ACCOMPLISHED BY SCRAPING OR SWEEPING.

CONSTRUCTION ENTRANCES SHALL NOT BE RELIED UPON TO REMOVE MUD
FROM VEHICLES AND PREVENT OFF SITE TRACKING. VEHICLES THAT ENTER AND
LEAVE THE CONSTRUCTION SITE SHALL BE RESTRICTED FROM MUDDY AREAS.

CONSTRUCTION ENTRANCE

NTS

CITY OF PORTAGL

SEDIMENTATION CONTROLS

CONSTRUCTION
ENTRANCE
vt SD-1256G

APPROVED BY Qb e

AUG'05
J&H




4"-8" RIPRAP \
APRON \ &ﬁgﬁ
&3

POs;

JTIVE St ope

8‘@3888 O, FLOW

015-O)X6)

PROFILE

LOW CENTER SECTION-—
MUST CAUSE FLOW OVER
NOT AROUND, CHECK DAM

OO
o jo Coor
(8]
tc%@@g DAM HEIGHT
60Q0°p3< 00000 3 MAX.
000000

CROSS SECTION

1. THE CHECK DAM SHALL BE CONSTRUCTED OF 4 IN. TO
8 IN. DIAMETER RIPRAP, PLACED SO THATIT
COMPLETELY COVERS THE WIDTH OF THE CHANNEL.

1 2. THE TOP OF THE CHECK DAM SHALL BE
CONSTRUCTED SO THAT THE CENTER IS
APPROXIMATELY 6 IN. LOWER THAN THE OUTER

AND NOT AROUND THE ENDS.

I EDGES, SO WATER WILL FLOW ACROSS THE CENTER

3. THE MAXIMUM HEIGHT OF THE CHECK DAM AT
THE CENTER OF THE WEIR SHALL NOT EXCEED 3 FT.

4. SPACING BETWEEN DAMS SHALL BE AS SHOWN
IN THE PLANS OR BY THE FOLLOWING TABLE:

CHECK DAM SPACING
DAM HEIGHT CHANNEL SLOPE
(FT.) < 5% 5-10% 10-15% 15—20%
1 65 FT. 30 FT. 20 FT. 15 FT.
| 2 130 FT. 65 FT. 40 FT. 30 FT.
3 200 FT. 100 FT. 65 FT. 50 FT.
CHECK DAM

[ cimy oF PORTAGE

SEDIMENTATION CONTROLS

CHECK DAM
STANDARD

DESIGN SD—125H

APPROVED BY wr__ﬁ

AUG'D5

J&H




18" MIN. FOR DRAINAGE
AREA < 5 ACRES
24" MIN. FOR DRAINAGE
AREA > 5 ACRES

DIVERSION SLOPES
SHALL NOT BE
STEEPER THAN 1:1

SEED AND MULCH
ENTIRE DIVERSION

SN
2, R
SECTION ,‘//,\/\\/\/\\

1. DIVERSION SHALL BE COMPACTED BY TRAVERSING
WITH TRACKED EARTH MOVING EQUIPMENT.

2. DIVERSIONS SHALL NOT BE BREACHED OR LOWERED
TO ALLOW CONSTRUCTION TRAFFIC TO CROSS;
INSTEAD THE TOP WIDTH MAY BE MADE WIDER
AND SIDE SLOPES MADE FLATTER THAN SPECIFIED
ABOVE.

3. DIVERSIONS  SHALL BE  STABILIZED WTH
VEGETATION AND CHECK DAMS OR THE FOLLOWING
TREATMENTS.

TEMPORARY DIVERSION STABILIZATION TREATMENT

DIVERSION SLOPE || < 2 ACRES 2—5 ACRES 5-10 ACRES
0-3% SEED AND STRAW | SEED AND STRAW | SEED AND STRAW
3-5% SEED AND STRAW | SEED AND STRAW MATTING
5-8% SEED AND STRAW MATTING MATTING
8—20% SEED AND STRAW MATTING ENGINEERED

NOTE: DIVERSIONS WITH STEEPER SLOPES OR GREATER DRAINAGE AREAS ARE
BEYOND THE SCOPE OF THIS STANDARD AND MUST BE DESIGNED FCR
STABILITY, SEED, STRAW AND MATTING USED SHALL MEET THE MDOT
SPECIFICATIONS FOR TEMPORARY SEEDING (TSM 24+), MULCHING AND MATTING.

TEMPORARY DIVERSION

N.T.S.

CITY OF PORTAGE

SEDIMENTATION CONTROLS

TEMPORARY
DIVERSION
DESION SD—125|
|APPROVED av_ W e

AUG'05

Jé&H




: 10’ , 5
| MAXIMUM | MIN. FLAT SLOPE IN
. FRONT OF BARRIER
_— LEVEL CONTOUR 16 GEOTEXTILE
GEQTEXTLE NG SLOPE MIN. | . _FLOW
NN N AL | AR A Rl 8" MIN }\%/\///\
L BYRL TR 16 =y \/\/<\
;@Lﬁ MIN (L 2
J '::\:flﬁ"—:’\ AN
ELEVATION _,
DETAILS: JOINING
SECTIONS
OF SILT FENCE
NOTES:

1. SILT FENCE SHALL BE CONSTRUCTED BEFORE
UPSLOPE LAND DISTURBANCE BEGINS.

8.

. ALL SILT FENCE SHALL BE PLACED AS CLOSE

TO THE CONTOUR AS POSSIBLE SO THAT

WATER WILL NOT CONCENTRATE AT LOW

POINTS IN THE FENCE AND SO THAT SMALL

SWALES OR DEPRESSIONS WHICH MAY CARRY

SMALL CONCENTRATED FLOWS TO THE SILT 9
FENCE ARE DISSIPATED ALONG ITS LENGTH.

. TO PREVENT WATER PONDED BY THE SILT
FENCE FROM FLOWING ARQUND THE ENDS,
EACH END SHALL BE CONSTRUCTED UPSLOPE
SO THAT THE ENDS ARE AT A HIGHER
ELEVATION.

. WHERE POSSIBLE, SILT FENCE SHALL BE
PLACED ON THE FLATTEST AREA AVAILABLE.

. WHERE POSSIBLE, VEGETATION SHALL BE
PRESERVED FOR 5 FT. (OR AS MUCH AS
POSSIBLE) UPSLOPE FROM THE SILT FENCE.
IF VEGETATION IS REMOVED, IT SHALL BE
REESTABLISHED WITHIN 7 DAYS FROM THE
INSTALLATION OF THE FENCE.

. SOIL STOCKPILES OR OTHER SQOURCES OF
SEDIMENT SHALL HAVE SILT FENCE PROTECTION. 1.

. THE SILT FENCE SHALL BE PLACED IN A
TRENCH CUT A MINIMUM OF 8" DEEP.

THE TRENCH SHALL BE CUT WITH A TRENCHER,
CABLE LAYING MACHINE, OR OTHER SUITABLE

THE SILT FENCE SHALL BE PLACED WITH THE
STAKES ON THE DOWN SLOPE SIDE OF THE
GEOTEXTILE AND SO THAT 8" OF CLOTH ARE
BELOW THE GROUND SURFACE. EXCESS
MATERIAL SHALL LAY ON THE BOTTOM OF THE
6" DEEP TRENCH. THE TRENCH SHALL BE
BACK FILLED AND COMPACTED.

SEAMS BETWEEN SECTION OF SILT FENCE SHALL
BE OVERLAPPED WITH THE END STAKES OF
EACH SECTION WRAPPED TOGETHER BEFORE
DRIVING INTO THE GROUND.

MAINTENANCE — SILT FENCE SHALL ALLOW

RUNOFF TO PASS ONLY AS DIFFUSED FLOW

THROUGH THE GEOTEXTILE. IF RUNOFF

OVER TOPS THE SILT FENCE, FLOWS UNDER OR

ARQUND THE ENDS, OR IN ANY OTHER WAY

BECOMES A CONCENTRATED FLOW, ONE OF THE

FOLLOWING SHALL BE PERFORMED,

AS APPROPRIATE:

1) THE LAYOUT QOF THE SILT FENCE SHALL BE
CHANGED,

2) ACCUMULATED SEDIMENT SHALL BE REMOVED,

3) OTHER PRACTICES SHALL BE INSTALLED.

CRITERIA FOR SILT FENCE MATERIALS:

FENCE POSTS — THE LENGTH SHALL BE A
MINIMUM OF 32" LONG. WOOD POST WILL BE
2" X 2" HARDWOOD OF SOUND QUALITY. THE
MAXIMUM SPACING BETWEEN POSTS SHALL BE
10 FT.

DEVICE WHICH WILL ENSURE AN ADEQUATELY 2. SILT FENCE FABRIC ECOLOFENCE 24 /11
UNIFORM TRENCH DEPTH. OR EQUAL (SEE TABLE BELOW):
N.T.S.

FABRIC PROPERTIES VALUES TEST METHOD C |TY O F P O RTAG E
GRAB TENSILE STRENGTH 100 LB. MINIMUM ASTM D 4632 SEDIMENTATION CONTROLS Agggs
TRAPEZOID TEAR STRENGTH 65 LB. MINIMUM ASTM D 4533 M
PERMITTIMITY 0.1,/SEC MINIMUM ASTM D 4491 S“_T FENCE
APPARENT OPENING SIZE (MAX) 0.60 MILLIMETERS| ASTM D 4751 STANDARD

DESIGN SD—125J

APPROVED BY lA.JQﬁ)




GEOTEXTILE OVER WIRE
MESH BACKING

el b FRAME\
\

BT T W LS

P

==
L

I
I

INLET PROTECTION SHALL BE CONSTRUCTED EITHER
BEFORE UPSLOPE LAND DISTURBANCE BEGINS OR
BEFORE THE STORM DRAIN BECOMES OPERATIONAL.

THE EARTH AROUND THE |INLET SHALL BE
EXCAVATED COMPLETELY TO A DEPTH AT LEAST 18
IN.

THE WOODEN FRAME SHALL BE CONSTRUCTED OF
2 IN BY 4 IN. CONSTRUCTION GRADE LUMBER. THE
2 IN. BY 4 IN. POSTS SHALL BE DRIVEN 18 IN. INTO
THE GROUND AT FOUR CORNERS OF THE INLET AND
THE TOP PORTION OF 2 IN. BY 4 IN. FRAME
ASSEMBLED USING THE OVERLAP JOINT SHOWN,
THE TOP OF THE FRAME SHALL BE AT LEAST 6 IN.
BELOW ADJACENT ROADS IF PONDED WATER
WOULD POSE A SAFETY HAZARD TO TRAFFIC.

WIRE MESH SHALL BE OF SUFFICIENT STRENGTH TO
SUPPORT FABRIC WITH WATER FULLY IMPOUNDED
AGAINST IT. IT SHALL BE STRETCHED TIGHTLY
AROUND THE FRAME AND FASTENED SECURELY TO
THE FRAME.

INLET PROTECTION IN SWALES, DITCH LINES OR YARD INLETS

\

COMPACT
BACKFILL

mm

INLET

GEOTEXTILE SHALL HAVE A PERMITTIMITY OF 0.1 PER
SECOND (ASTM D 4491) AND BE RESISTANT TO
SUNLIGHT.  IT SHALL BE STRETCHED TIGHTLY
AROUND THE FRAME AND FASTENED SECURELY. IT
SHALL EXTEND FROM THE TOP OF THE FRAME TO

18 IN. BELOW THE INLET NOTCH ELEVATION. THE
GEOTEXTILE SHALL OVERLAFP ACROSS ON THE SIDE OF
THE INLET SO THE ENDS OF THE CLOTH ARE NOT
FASTENED TO THE SAME POST.

BACKFILL SHALL BE PLACED ARQUND THE INLET IN
COMPACTED 6 IN. LAYERS UNTIL THE EARTH IS
EVEN WITH NOTCH ELEVATION ON ENDS AND TOP
ELEVATION ON SIDES.

A COMPACTED EARTH DIKE OR A CHECK DAM
SHALL BE CONSTRUCTED IN THE DITCH LINE BELOW
THE INLET IF THE INLET IS NOT IN A DEPRESSION
AND IF RUNOFF BYPASSING THE INLET WILL NOT
FLOW TO A SETTLING POND. THE TOP OF EARTH
DIKES SHALL BE AT LEAST 6 IN. HIGHER THAN THE
TOP OF THE FRAME.

N.T.S.

CITY OF PORTAGE

AUG'05
SEDIMENTATION CONTROLS|—2#
TEMPORARY
INLET PROTECTION
g};‘;ﬁ?ﬁu SD—125K

APPROVED BY Wcﬁ




y oy [ MIN

OVERFLOW

WIRE & GEOTEXTILE
SHALL LAY FLAT
AGAINST CURB.

ROCK

PO =

O

AVEMENT

"

ELEVATION

SECTION

DETAILS:

NOTES:

INLET PROTECTION SHALL BE CONSTRUCTED EITHER BEFORE UPSLOPE LAND
DISTURBANCE BEGINS OR BEFORE THE STORM DRAIN BECOMES OPERATIONAL.

THE WOODEN FRAME IS TO BE CONSTRUCTED OF 2—-BY—4 IN. CONSTRUCTION—
GRADE LUMBER. THE END SPACERS SHALL BE A MINIMUM OF 1 FT.

BEYOND BOTH ENDS OF THE THROAT OPENING. THE ANCHORS SHALL BE
NAILED TO 2-BY-4 IN. STAKES DRIVEN ON THE OPPOSITE SIDE OF THE CURB.

THE WIRE MESH SHALL BE OF SUFFICIENT STRENGTH TO SUPPORT FABRIC
AND STONE. IT SHALL BE A CONTINUOUS PIECE WITH A MINIMUM

WIDTH OF 30 IN. AND 4 FT. LONGER THAN THE THROAT LENGTH OF THE
INLET, 2 FT. ON EACH SIDE.

. GEOTEXTILE SHALL HAVE A PERMITTIVITY OF 0.1 PER SECOND (ASTM D 4491)
AND BE RESISTANT TO SUNLIGHT.

THE WIRE MESH AND GEOTEXTILE CLOTH SHALL BE FORMED TO THE CONCRETE
GUTTER AND AGAINST THE FACE OF THE CURB ON BOTH SIDES OF THE
INLET AND SECURELY FASTENED TO THE 2—-BY—4 IN. FRAME.

MDOT 4AA STONE SHALL BE PLACED OVER THE WIRE MESH AND GEOTEXTILE
IN SUCH A MANNER AS TO PREVENT WATER FROM ENTERING THE INLET
UNDER OR ARQUND THE GEOTEXTILE CLOTH.

CURB INLET PROTECTION

ISOMETRIC

CITY OF PORTAGE

J&H

SEDIMENTATION CONTROLS

APPROVED BY

Wb

TEMPORARY
CURB INLET PROTECTION
BEson © SD—125L

AUG'05



3/4" WATERPROOF PLYWOOD
(PAINT BACKSIDE WHITE)

CITY OF PORTAGE

SANITARY SEWER
IMPROVEMENT PROJECT

CITY SHARE FUNDS $
SPECIAL ASSESSMENT FUNDS $
TOTAL PROJECT COST $

4 A Natural Place fo Move

40"

COMPLETION DATE:

INFORMATION AVAILABLE AT THE CITY OF PORTAGE DEPT. OF
TRANSPORTATION AND,UTILITIES 329-4422

WHITE BACKGROUND

BLACK LETTERS RED 1.25" BORDER

4'x4" POST
(PAINT BLUE)

L

NOTE: IF SPACE OR PROJECT TIME IS LIMITED FOR DRIVING POSTS INTO THE
GROUND ( SUCH AS THE STRIP PAVING PROJECT ) . THE PROJECT MANAGER
MAY USE METAL POSTS AND A BASE SO THAT SIGNS CAN BE MOVED.

NOTE :
LETTER SIZE TEXT FONT :
5 ARIAL
35" ARIAL CITY Ui PORTAG E
2.5" ARIAL
e ARAL PROJECT i
SIGN g
R SD-1 ;7
APPROVED BY




VALLEY GUTTER SHALL BE

PLACED 1

BITUMINOUS TOP COURSE

TOP SOIL
AND SEED

BITUMIN
NTEGRALLY WITH

SOOI

RN
P I,

OUS LEVELING COURSE

FINISHED ¢ ELEVATION

2.0% MIN. SLOPE

AEAARLAY CRUNRRRNN
227 oL LISLS

NI

y

RN
e A

e
RO,
//.I// {/ AL S AL LSS >\/-> }/\1\/}\\.& D

\x COMPACT SUBGRADE

TO 95% MDD\
PLACE MDOT 22A GRAVEL
COMPACTED TO 95% MDD

\HOT MIX ASPHALT OR GRAVEL

BASE—VARIABLE DEPTH
COMPACT TO 95% MDD

CITY OF PORTAGE

INTEGRAL VALLEY

GUTTER SECTION

TYPICAL CROSS—SECTIONAL VIEW
NOT TO SCALE
STANDARD

IAUG.18,83
L.G.N.

IAUG.08,395

drw(cad)
AUG'D5

J&H

DESIGN SD—131
wproveo_WCB




CONE SECTION NOT

PERFORATED

MDOT BA WASHED STONE SHALL
BE PLACED TO TWO FEET (2') BEYOND
THE STRUCTURE COMPLETELY
AROUND THE STRUCTURE.

BOTTOM OF STRUCTURE
SHALL BE 4'MIN. ABOVE
GROUND WATER

/ CASTING

/

AT

]
o o o—% by
il -, _—\/
o ,0 o0 — ‘.'\/"
AMIN. [ -J./\
o 4] 0,_"3: %.’ -
! 'C

L

Lgl A
ARy

-
s

-
-

=

WA T IR IR T

PRECAST LEACHING BASIN

1. CONCRETE FOR BASES AND POURED STRUCTURES SHALL HAVE A
COMPRESSIVE STRENGTH OF 3500 P.S.I.

IN 28 DAYS AND A MINIMUM
OF 5.5 SACKS OF CEMENT PER. CU. YD. SLUMP SHALL NOT EXCEED (4").

2. PRECAST MANHOLES SHALL BE OF THE ECCENTRIC CONE TYPE WITH
STEEL REINFORCEMENT CONFORMING TO THE ASTM SPECIFICATIONS

FOR C—478,

3. STEPS SHALL NOT BE INSTALLED UNTIL AFTER ALIGNMENT OF

CASTING IS APPROVED

1 I"/

PRECAST REINFORCED
"DONUT”

AS SPECIFIED

LEVELING COURSE OF
J BRICK MIN.
6 BRICK MAX.

STANDARD MANHOLE STEPS

15"0.C.

1" (MAX) DIA. HOLES, 12" ON CENTER.
BOTH DIRECTIONS, COMPLETELY
AROUND THE STRUCTURE

GEOTEXTILE FABRIC SHALL BE PLACED
BETWEEN THE STONE AND SOIL,
COMPLETELY AROUND THE SIDES

AND TOP OF STRUCTURE. ALL JOINTS

IN THE FILTER FABRIC SHALL HAVE

A MINUIMUM OVERLAP OF 12 INCHES,
FABRIC SHALL BE PROPEX 4550 OR EQUAL.

MDOT B6A STONE
TO 1" ABOVE THE
BOTTOM OF THE
SUMP.

NOTE: CATCH BASINS SHALL HAVE
SOLID BOTTOM AND SIDES,
LEACHING BASINS SHALL HAVE
AN OPEN BOTTOM AS DETAILED
ABOVE.

CITY OF PORTAGE

STANDARD Mo
48" DRAINAGE STRUCTURE]/dncods |
(PERFORATED) AUG'0S
STANDARD
DESIGN SD—133
APPROVED BY (A)C_&




‘f=— 60" MIN —=|
£ BEND AS
I REQUIRED
) PLUG - INFLUENT LINE
CROSS K ?f'
PVC SEWER PIPE V PLUG =i MORTAR NEW PIPE IN WITH
MEETING ASTM D—3034 I NON—SHRINK WATERPROOF GROUT

SDR 35 MAX.— ||

.'-'1\_ 2> USE STAINLESS STEEL STRAPS TO SECURE

2 PIPE TO WALL OF MANHOLE.

‘| 90+ BEND
1 POSITION SO
«| FLOW IS
| DIRECTED DOWN| |-]
| THE EXISTING | | [
| FLOW LINE .| — SUPPORT 90"+ BEND IN BED OF
b | FAST SET (HE) CONCRETE.

- .t o
o B g g R Ge, s L
I‘. L Wt T - -, = T .
N e |
- i L bt L

NOTE: FOR MANHOLE DIMENSIONS SEE SD—105
THIS CONNETION WILL ONLY BE ALLOWED
FOR MANHOLES 60" DIA. OR GREATER

CITY OF PORTAGE

SANITARY SERVICE [te&”
DROP CONNECTION fgsssss

” n drw(cad)
4" or 6 ONLY NOV.25.97.
STANDARD .@
DESIGN SD—134 AUG'05
J&H
APPROVED BY L*LL




CONCRETE CHANNEL:

TIE RODS COAL
AR EPOXY COATED

BLIND FLANGE=]

. .%__'
- .. % =,
- < ; PREFABRICATED {
SR FLEXIBLE
5 ﬁ-;:. ! CONNECTORS i
LN i
LT
LA
:.-é:;'.,:':.;' . -_‘._- '?‘: =~ f . {'_'
Bl ey T %Y T
BBASE COMPACTED
TO 85% MDD

OUTSIDE DROP

NOTES:
FITTINGS SHALL BE MECHANICAL JOINT

PIPE SHALL BE DUCTILE IRON CLASS 52
INCLUDING FIRST LENGTH OF PIPE
QUTSIDE OF MANHOLE DROP CONNECTION,

CONCRETE AROUND OQUTSIDE DROP SHALL
BE TYPE 1 PORTLAND CEMENT WITH A

MINIMUM COMPRESSIVE STRENGTH OF
2000 PSI AT 28 DAYS.

TABLE "A”

PIPE SIZE DROP
(INCOMING) "B”
21[ 2"
4ll 4!!
G)I 6"
8 TnHRU 12" 8"
15"THRU 18" 107
21"THRU 24" 12"
P s N
)
ﬂ — h
PLACE DROP PIPE i 3 LENGTH OF
TIGHT TO M.H. WALL DUCTILE IRON PIPE
== > (ONE END FLANGE)
!
NEOPRENE
o FLANGED PLUG ~_BOOT
b
! TR
e =2 1 I
} FLANGE CROSS L
DUCTILE IRON PIPE B2y
| TABLE "A” =
b DROP SIZE "B” -
- 4 =y 7| CONCRETE
72" WALL ANCHORS L5
EPOXY COATED i
4 = 90'+ BEND \ i
) 2]
= ) ST TN '.6‘-
i /i \ —
ALt ) d
[ \ .
Bl PR
CONCRETE : ol GaT, :
FILL PR AT S TR
Ebet }--O._-G‘.Q.-_ DQO&. P
INSIDE DROP

1Y QF PO

RTAGE

FORCE MAIN
DROP
CONNECTION

NOV.25,87
drw(cad)

AUG'05

dLen > SD—135

ApPROVED BY (AJCE

JécH




L —

STEPS

=

4 h [As | ||| |
| i - i
FORCE MAIN'
( FLOOR DRAIN—EJIW GR6206
OR EQUAL
PRESSURE TIGHT CASTING & LID (SD—107)
FINISHED BORE 2" VENT HOLES IN LID
GRADE
T RSETAT SRS
- P | P o SR,
i |
) STEPS
I | _—— STANDARD 48" MANHOLE
BRICK, BLOCK OR PRECAST
= H
= 4 P B AIR/VACUUM VALVE
2 7£//'512E TO BE DETERMINED BY ENGINEER
|
‘ﬂ— /—
-
= P [ |_—— MJ PLUG — TAPPED FOR VALVE
T
jred |
[ NEOPRENE BOOT OR GROUT
L”‘/
|

FORCE MAIN 12

1 1 <t R Tl
: ol e f [
100 Do \\ .' l‘

CORE DRILL
6" DIA. HOLE

Kok
B

hos i@ s

aéi"#

FILL WITH MDOT 6A
WASHED STONE

BLOCK TO SUPPORT VALVE

CITY OF PORTAGE

AUG.18,93

SAN. SEWER FORCE MAIN | ten
AIR RELEASE VALVE i (GAD)

AND CHAMBER iow (CAD)

AUG'05

Jé&H
bEsion SD—136

apprRovED BY WICHS




s GROUND SURFACE

SUBBASE
B Dl ey /
o o 4’ S
D b ‘b': S s
T . - o '.,j.
2 L -o, Gt e :
--*“‘;-_ &= .9 ,13 0:
.ﬁ- _’b"l’\l =, ‘\ b' B =T
, o8 Pty Sl v
= " GRANULAR BACKFILL %
. AS APPROVED = 1
.Y ?"’ ENGINEER TS
Mo o Ve 2 B -
"0-"{-%"6'?-,"]'-'[).
0.1 7 " gy B 200 PROPEX 4550 OR EQUIVALENT
2 d ¢ s D e T g FILTER FABRIC SHALL BE PLACED
e T : BETWEEN THE STONE AND SOIL,
I [(how i s i e BT E m COMPLETELY AROUND THE SIDES,
1" MIN. || - -, - BA WASHED STONE -ve BOTTOM, AND TOP OF THE STONE
7 % ge, AU S gon e ALONG THE ENTIRE TRENCH.
- ‘00 ?f o ALL JOINTS IN THE FILTER FABRIC
By S SHALL HAVE A MINIMUM OVERLAP
2 - OF 12 INCHES.
£ a
PERFORATED ||o'* ;=
STORM ;:5 o=
L 1y 00“
o o 2
'lﬂg:
¢
r ’_ at;an
DD ¢
%0,
2 MIN. 001?;1’
W
rgl" -
"]’—-— "'.—1.'.‘"
MIN MIN

CITY OF PORTAGE

STORM WATER [oo
TRENCH DETAIL ::‘J,gjg;

STANDARD
DESIGN SD—137

APPROVED BY ch.&v

ﬂ




(SEE SD—144)

STANDARD FIRE HYDRANT ASSEMBLY 6" GATE VALVE AND VALVE BOX

AWWA C153
LONG MJ COUPLING

/AWWA C110 90" ELBOW

=T

CTRRY

‘--K\\\nur;-; LU

*DISTANCE MAY VARY. HYDRANT SHALL HAVE A MECHANICAL
JOINT INLET AND BE RESTRAINED, TIED OR HARNESSED TO
THE AUXILIARY VALVE IN A MANNER ACCEPTABLE TO THE
ENGINEER (E.G. TWO 3/4—INCH THREADED CONTINUQUS RODS)
MECHANICAL JOINT RETAINER GLAND, CLOW F-—1216
ANCHORING PIPE WITH ROTO—RING GLAND, ETC.

4" PUMPER CONNECTION TO FACE CURB.
DIRECTION OF TEE AS SHOWN ON PLANS.

6" GATE VALVE AND VALVE BOX

ANSI/AWWA C110/A21.10
ALL MJ TEE

5 MIN., 6'MAX.
COVER

CITY OF PORTAGE

APPROVED BY (JCR

CLOSE COUPLE |eex”
HYDRANT ASSEMBLY &%
S R e

*



NI, EXISTING OR PROPOSED
DRAINAGE STRUCTURE

CASTING MAY BE
SQUARE OR CIRCULAR

EDGE OF APRON

(73]

Lo

EXISTING SHOULDER & o
OR LAWN AREA g s =
~ Q‘ L

ur

i
4
o

_|*\
: EDGE OF PAVEMENT

EXISTING OR PROPOSED
DRAINAGE STRUCTURE

e EDGE OF APRON

EXISTING SHOULDER
OR LAWN AREA

A\
J

! \ EDGE OF PAVEMENT

5!

., SLOPE TO EXISTING
& SHOULDER OR LAWN

SECTION A—A

6” MIN. (CIP) OF MDOT 22A. PAVEMENT SHALL BE
2" MIN. OF TOP COURSE MATERIAL

BITUMINOUS SPILLWAY
AT STORM BASIN

STANDARD

DESIGN SD—139
ApPROVED BY (ACED

THE BITUMINOUS APRON SHALL BE CONSTRUCTED OVER '




_ - ﬂ

MATERIAL EXCAVATED IN THE WETLANDS
AREA SHALL BE REPLACED IN THE SAME
STRATA AS ORIGINALLY FOUND.

el

BACKFILLED WITH

42" MIN. NATIVE MATERIAL

12"MIN.

DUCTILE IRON WATER MAIN
SHALL BE POLYWRAPPED
UNLESS OTHERWISE DIRECTED
BY THE ENGINEER

\( 4?/

TRENCH SHALL BE EXCAVATED TO STABLE MATERIAL
AND BACKFILLED TO GRADE WITH COMPACTED MDOT CLASS Il OR
NATIVE GRANULAR MATERIAL IF APPROVED BY THE ENGINEER. i

CITY OF PORTAGE

AUG.18,93

WETLAND G

drw(cad

TRENCH DETAIL |23
FOR WATER MAIN AUC'05

J&H

o " SD—140

APPROVED BY U.JC&




CURB L1NE\

, (=] A
LOOP B'x6’ 4 TURNS #145 AWG. |'<'5-0*'” ™
RHW—USE—XLPE OR RHWN FOR
DETAILS OF CONST. SEE :
SD—142 & SD—143 >
|
X= s
| A S
lo o
]
|
[=]
©
|
4—|ANES COUNTING (=]
q‘\- L Y™ Y -
lo A

ENCLOSE LOOP LEAD—IN
PROTECTIVE TUBING AT
EXPANSION JOINTS

IN

6.0'

f

Y

k

CURB LINE

™»__ V.L.D. TERMINAL BOX
ON 6'x6 POST

CITY OF PORTAGL

MULTI

—LANE

LAYOUT

LOOP

1UG.18,93
L.G.N.

AUG.09,95

drw(cad)
NOV.07,97]
drw(cad)

AUG’05

Jé&H




CUT DIAGONALS TO PREVENT
SHARP BENDS OF WIRE

B B

PUSH WIRE IN WITH WOOD

< : - STICK NOT SCREW DRIVER

\T . \ LEAD—IN 4 \

MINIMUM

2oL \ \
bl e Al
a CORNER HAR FULL Lo
S DEPTH
| 1. // [ N 3
\SLOT CUT BY SAW
SLOT PLAN LOOP IN SLOT PLAN

FILL SLOTS WITH
2—COMPONENT
SEALER OR EQUAL

4 TURNS

LEAD—IN FILL SLOTS WITH
#14 AWG W 2—COMPONENT
IRES OF
o 4 2 LOOPS 5 SEALER OR EQUAL
RHW-USE-XLPE
\3 OR RHWN 8 5/
PN 1 Fie. - 1 & o /:‘:_-1-—
Y . 1 O e ol ] T =ToT
o6 - 1o |a I G o [ el ST
- ..9 o | =LD ‘D" :a_ O-:,<'°.' =| =0 _"’_‘_.._
O = ] o e N - ——|o|ZZ —-
§ A T T . s Y = [ zaE e
S — 1 LA S e e s
L S ~ s =
8 e {: i g o SR g
SECTION A—A SECTION B-B ggg{-:gm g:g
LOOP IN CONCRETE LOOP IN CONCRETE

CITY OF PORTAGE]

luG.18,93
DETECTION LOOP (gt
CONSTRUCTION DETAIL pvezs

STANDARD

DESIGN SD—-142
APPROVED BY (AJCES




CUT IN 2" TO TAKE
3/4" FLEXIBLE METAL
CONDUIT AND FILL
WITH EPOXY

—————— /\2- LONG

2 sus

LOOP LEAD—IN WIRES
1" DEEP IN SOFT SHOULDER

LOOP LEAD—IN WIRES IN SOFT SHOULDER

BRING LOOP LEAD—IN WIRES OUT
THROUGH A HOLE DRILLED IN CURB

CURB SLAB

™ e

LOOP LEAD—IN WIRES IN CURB

CITY OF PORTAGE

BUG. 18,93

DETECTION LOOP [

LEAD—IN CONSTRUCTION| o&4
DETAIL
STANDARD

DESIGN SD—143

l APPROVE4D BY ‘-J B I

=




QUICK RELEASE FITTING
PER SPECIFICATIONS

FIRE HYDRANT ASSEMBLY INCLUDES
SIGNS AS PER SD-145a0-d

—

AWWA C153
LONG MJ COUPLING

HYDRANT

12”7 MIN.

| I ///;\

AUXILIARY VALVE ‘i‘VATER MAIN

+ PLACE 2 CFT (MIN)
MDOT BA
WASHED STONE

*DISTANCE MAY VARY, HYDRANT

— # o=

SHALL HAVE A MECHANICAL

JOINT INLET AND BE RESTRAINED, TIED OR HARNESSED TO
THE AUXILIARY VALVE IN A MANNER ACCEPTABLE TO THE

ENGINEER (E.G. TWO 3/4—INCH

THREADED CONTINUOUS RODS)

MECHANICAL JOINT RETAINER GLAND, CLOW F—1216
ANCHORING PIPE WITH ROTO-RING GLAND, ETC.
CONCRETE THRUST BLOCKS WILL NOT BE PERMITTED.

# IF DISTANCE BETWEEN WM AND FH IS GREATER THAN

20LFT, 8" DIWM_SHALL BE USED.

GITY OF PORTACE

TYPICAL FIRE
HYDRANT

ASSEMBLY

DETAIL S&%
APPROVED BY

LATEST
REVISION

03‘/;‘?‘.!'4/16




=

100NN

FIRE HYDRANT
SIGN

SIZE: 18°%B8"

COLOR: RED w/WHITE
SYMBOLS

SPECIFICATIONS:

M.D.O.T. TYPE 3A

BOTTOM HEIGHT OF SIGN:
a FEET |

POST: 2 |b U—CHANNEL,

9 FEET IN LENGTH

TWO REQUIRED ON
EACH POST

CITY OF PORTAGE
STANDARD ~ [Ee®
HYDRANT SlGN drw(cad)

SBESER°  sp—145a

APPROVED J.B

lls




(& A

100

CITY OF PORTAGEL]

\ / STAN DAR D AUG.UQI.QdS) |

drw(cao

HYDRANT SIGN
“BESeR”  sp—1458
APPROVED R




PREFERRED

HYDRANT SIGN
LOCATION
L H

ALTERNATE
HYDRANT SIGN
LOCATION

o

3#
L@
' H
< DIRECTION
OF TRAVEL
DIRECTION >
SIGURE T OF TRAVEL
DIRECTIONS
OF TRAVEL,
MINOR STREET ON STREET CORNER, SIGNS
TO FACE DIRECTIONS OF
A TRAVEL OF STREET WHICH
STEAMER PORT FACES

DIRECTION
OF TRAVEL,
MAJOR STREET

CITY OF PORTAGE

STANDARD  |ussse
HYDRANT SIGN

STANDARD
DESIGN

SD—-145C

APPROVED JoB. I




————x
(I);
3] O
ARRANGEMENT OF Y
SIGNS FOR HYDRANTS
NOT CLEARLY o
VISIBLE FROM ROAD
— SIGN GIVES
m %ﬂ@ .
— HYDRAN
4 o
H
. DIRECTION
OF TRAVEL
DIRECTION -
OF TRAVEL
CITY OF PORTAGE
STnoARD [
HYDRANT SIGN  |™

J.B.

STANDARD
DESIGN SD_1 45D
APPROVED




TETTRTOT OIS TR TNy Y,

TTCRY

L

(TR TiSTRL veaee S

PO L L LR e L L R RN R R LR RS oo we sy
N
PREMISES b
)
SERVED N
N
")
X
INLET: METER N OWNER TO PROVIDE AN
Sé}rEgYM(gTTER SETTING VALVEY APPROVED LOCATION FOR
OR APPROVEDY INSTALLATION OF OUTSIDE
GATE VALVE REMOTE METER REGISTER
OUTLET N BY SYSTEM.
VALVE Q
" \
6" MIN. 3
PPN ST NIRRT S TRE, TR I TSRS TTT IR RTITER

DRIVEWAY

N

GROUND d

STRAP #6 >

COPPER WIRE O

w/APPROVED 5

GROUND CLAMP 4
3l w

2’ O & CURB STOP IN BOX.

B MINIMUM 7 VALVE 4" AND LARGER

@ TO OPEN CLOCKWISE
s

? -
3 SIDEWALK y

CURB LINEx .?..4}. -

y~ WATER MAIN  —y 5

|
B f

STREET RIGHT—-OF—-WAY_
OR EASEMENT

NOTE:
1) FOR 2" OR LARGER WATER
CONNECTION PIPE, SEE OTHER
DRAWINGS FOR METER SETTING.

2) ALL WATER SERVICE PIPE, VALVES &
APPRUTENANCES, SHALL

BE THE SAME SIZE

FROM THE WATER MAIN

TO THE METER INLET VALVE.

3) WHEN A TAPPING SLEEVE AND VALVE IS INSTALLED
NO ADDITIONAL CURB STOP IS REQUIRED.

A MINMUM OF 2 FROM THE - CITY OF PORTAGE

EDGE OF THE DRIVEWAY.

5) WHERE A BASEMENT METER SETTING
IS NOT FEASIBLE, A METER PIT INSTALLATION TYPICAL WATER

WILL BE REQUIRED. CONNECTION PIPE

AUG.19,83
L.G.N.
APR. 1995
drw
4-25-95
drw
4-26-95

STANDARD
DESIGN SD—146

APPROVED BY J.B.

dlw
FEB '07
UMA




s L LA
S
L & /
7 S
= FIRE PUMPER
E 1 CONNECTION \
r
o
& WALL POST
S INDICATOR VALVE
(REDUCED PRESSURE ZONE (RPZ)
BACKFLOW PREVENTOR WITH
BYPASS METER &
(REDUCED PRESSURE ZONE (RPZ)
BACKFLOW PREVENTOR ON
BYPASS.
GATE VALVE
RISING STEM
GATE VALVE
DOMESTIC
L suPPLY /
% WATER METER &
GROUND STRAP #2 SOLID
/" /" / OR BRAIDED COFFER WIRE /////

w/ APPROVED GROUND STRAP

PROPERTY LINE \

CURB SHUT OFF VALVE
TO OPEN CLOCKWISE

‘DR(NEV«;AY 2 MIN.
TYP
O
DOMESTIC |
WATER
SUPPLY LINE]
(1 1/4” MIN)
/ WATERMAIN\\
1

Af’“‘““s

:)_

CURB SHUT OFF VALVE
TO BE LOCATED IN
STREET R.O.W.

~ FIRE PROTECTION

SUPPLY LINE
(4" MIN.)

NOTE:

1.

WATER SERVICE LOCATION. THE WATER SERVICE LINES ARE
NOT TO BE LOCATED OVER OTHER UNDERGROUND UTILITIES,
TOWARD LARGE TREES, IN LINE WITH SANITARY SEWER LINES,

SEPTIC TANKS, DRAIN FIELDS, DRY WELLS, OR UNDER DRIVEWAYS.

WATER SERVICES ARE TO BE A MINIMUM OF 2' FROM THE EDGE
OF THE DRIVEWAY.

. ALL POST INDICATOR VALVES (WALL &/or YARD)

SHALL BE LOCATED DOWN STREAM OF THE BACKFLOW
PREVENTION DEVICE. THE CURB SHUTOFF VALVE
CANNOT BE USED FOR A POST INDICATOR VALVE.

CITY OF PORTAGE

STANDARD e
WATER SERVICE &8 ™
LOCATION f‘ﬁ?

DEsen . SD-148 -
APPROVED BY _ WO EETE’ o7




MUST BE PLACED
[N STRAIGHT LINE

| )
e

Tk fourt IN )
- =
| ~ INLET AND METER GATE VALVE
0|FLOOR T METER SUPPORT |
CONCRETE—~
GROUND STRAP /#2 SOLID OR BRAIDED
COPPER WIRE w/ APPROVED GROUND CLAMP.
FLEVATION
SINGLE METER
i 109% 9%.of 3"
METER COUPLING
T L METER
R
¥
© | GROUND STRAP #2 SOLID OR
iy I BRAIDED COPPER WIRE w/
— APPROVED GROUND CLAMP.
=c¢\l -1
i, INLET AND OUTLET GATE VALVE
o s SAME SIZE AS METER. |
™ METER SUPPORT
i o

ELEVATION

METER BATTERY
1 2% 2, or 3"

NOTE:
ALL PIPE IN THE METER SETTING
MUST BE BRASS WITH THREADED
ENDS OR CAST IRON.

METER SIZE A. B.
N CITY OF PORTAGE
2" COMPOUND [15 1/4"| 8" .19,
3" COMPOUND H7” 12" METER ”SETTlN’(’B AUE&?\P
- 1 1/2° or 3 AUC g
WATER CONNECTION
) 2
BB 50145

APPROVED BY __ J.B.




.NOTE:

#2

-

18"-36"

=}

12" SPOOL PIECE WITH
FLANGE ADAPTOR FOR
METER(SEE NOTE #2)

’/—METER COUPLING

LONG RADIUS
ELBOWS

[ - |

PLAN VIEW

12” SPOOL PIECE WITH
FLANGE ADAPTOR FOR
METER(SEE NOTE #2)

F——MINIMUM OF —=
FIVE PIPE DIAMETERS

=)

\GATE VALVE COMPOUND METER l\ BUILDING GATE VALVE SAME

SIZE AS WATER CONNECTION

PIPE.

A,

-y ro-

MUST BE PLACED IN STRAIGHT LINE

T METER SUPPORTS

MASONRY OR CONCRETE

ELEVATION

#1 METE& DIMENSIONS

3 17"-

4120 3/8"

6127 3/8"

METER SIZE |FLANGE ADAPTOR MODEL #
3" SMITH BLAIR 912
4" SMITH BLAIR 912
6” SMITH BLAIR 912

\GROUND STRAP #2 SOLID OR

BRAIDED COPPER WIRE w/

APPROVED GROUND CLAMPS

ALL PIPE AND VALVES IN THE METER SETTING
MUST BE THE SAME SIZE AS THE METER.

BLACK IRON PIPE MAY NOT BE USED.

CITY OF PORTAGE

METER SETTING FOR
3", 4" or 6" METERS

besien . SD—150

approvep By J.B.

AUG.19,93
L.G.N.

APR. 1995
drw

4-25-35
drw




—_——————
STANDA)RD MANHOLE
STEP(S) — SEE SD—108
T // ( i
.--_ ). ‘;u
1 - L J e
5._6" 1';9"
—'~ 3/4" TIE RODS
GATE # X /
d=—r VALVE { : L
our_c. (><{ ] N7
0

DR

\
~_OH
~ -~
F.L. TO P.E. SPOOL AT eATE

INLET SIDE OF METER

VALVE T \
BE SAME SIZE
AS WATER
CONNECTION PIPE

SEAL WITH
EXPANSION
MATERIAL

|

||

1
[

PLACE ADDITIONAL
6 BARS 4' LONG
AROUND MANHOLE
OPENING

& CASTING.)

PLAN

STANDARD 24" RING &

COVER CENTERED OVER

METER, SET IN FULL

FINISH AND INSTALL
4"x4" TREATED POST
FOR REMOTE METER

BED OF MORTAR. REGISTER
(FORD METER BOX CO. (TYP) 1 )
MONITOR MC—-24—MB—T COVER 3-8

=

s |

~r

1l

T

J GRO.UNE) STRAP #2 SOLID OR BRAIDED
COPPER WIRE w/ APPROVED GROUND CLAMPS

1/2" CONDUIT

N METER COUPLING ” of “EQUIVALENT
1’ S a?
our [ 1 N , I} )
L e,
{| CONCRETE__ &% | [8 2"
l l BLOGKING ~ [Loo]  TIPE SUPPORT 7 1 MINIMU J 1
: — & - X; i
I"_— - - - —— - —
*"8'1‘ \_SOLID CONCRETE L
BOTTOM
SECTION
#4 @ 12" c/c =
BOTH WAYS (TYP.)
NOTE:
3" METER LENGTH 17"
4" METER LENGTH 20 5/8"
6" METER LENGTH 24 3/4" _—

METER SIZE[FLANGE ADAPTOR MODEL #
3 SMITH BLAIR 812
4" SMITH BLAIR 812
6" SMITH BLAIR 912

NOTE:

ALIGN STEPS WITH ACCESS OPENING

TO FACILITATE EASY INGRESS & EGRESS

SEE SD-108

CITY OF PORTAGE

PRECAST METER PIT AND
METER SETTING ARRANGEMENT
FOR 3",4"or 6" COMPOUND
IMETER AND TYPICAL PIT LAYOUT

wUG.19,93

L.G.N. J
APR. 199
d.r.w.

4=25-95
d.r.w.

DEC.'97
d.r.w.

Y 'g3
J%l_'r‘w.

AUG'05

STANDARD
DESIGN SD—-1351
APPROVED BY__AJCR

J&H




REMOTE REGISTER

j/’_ SET BY WATER DEPT.
- i

PRECAST METER PIT PLAN

STANDARD MANHOLE STEP(S)
/SEE SD-108

ﬁ/

4.

, o . . =«
-I'o’..' .“;v.'fn-..ﬁr.-':-.-:",’t'- 5/

o /-{j‘_‘l \_,/
L [ \
\ /

i Ao i
* A —~=SERVICE PIPE=".

. a )
S AR

('}

r_'.'.- -

T ata e=g

T T S S B PR

TREATED WOODEN POST

™~ ALTERNATE LOCATION 4"x4"

—

ACCESS OPENING

STANDARD METER
PIT COVER
(FORD METER BOX

MONITOR COVER &
CASTING MC—24—MB-T)

:..'.'.rm-

i ‘\ BOTH WAYS
i 1

" WALL SLEEVE

METER SET
BY WATER DEPT.

GROUND STRAP #2 SOLID
OR BRAIDED COPPER WIRE

NOTE

—w/ APPROVED GROUND CLAMP

1P
5!

©

|

Lt z

g =
= ! FINISHED GRADE ©
= i
f ..? ’ AL A% ('-__'\-,""rw: S
[_I.-.l L)
Tl o %
\'ot \ A
“ / / [
S 1/2" CONDUIT =
2t PRECAST e
A: OR EQUIVALENT CONGRETE |1
Ve { T\ WALL, TOP .4
) ¢ T & BotiOM |,
&5, REINFORCED 1
sl WITH 4"x4" ‘:’
S 13-13 GAGE |
? 1 La—— BASEMENT s
%, Wl WIRE MESH |3
SEAL WITH EXP.
MATERIAL

R
o 1770 -

P EADE

| YR

5|_7n

L

Ty SEAL WITH

.
AT

EXP. MATERIAL

SOLID BOTTOM //
4’_6Hx5|_6il

CONTRACTOR MUST FURNISH AND INSTALL A 1/2"
CONDUIT FROM THE METER PIT TO THE APPROVED
LOCATION EITHER ON A BUILDING WALL OR MOUNTED

ON A POST NEAR THE PIT.

ALIGN STEPS WITH ACCESS OPENING.

T

MINIMUMB"

T —

CITY OF PORTAGE

PRECAST METER  [-tei”

PIT FOR o

1 1/2"01’ 2” METER e

DEC.2,97

BESIoH > SD—-152 s
appRoveD gy K>




CURB BOX MUST BE PLUMB,
CONTINUOUS, (SAME MATERIAL)
FROM TOP TO BOTIOM, &
ADJUSTED TO FINISH GROUND

LEVEL
CURB BOX CAP IN
GOOD CONDITION
GROUND LEVEL AND VISIBLE
AS ESTABLISHED
BY BUILDING
CONTRACTOR
R\ N\ 74 *
PROPERTY MIN. 5’
SERVICE BOX o il
g
1
TO MAINLINE TO BUILDING |
—~————— — ‘
D

S

GROUND KEY CURB STOP

LIMIT OF UTILITY INSTALLATION
BY SUBDIVIDER OR CITY

NOTE:

FAILURE TO COMPLY WITH THIS DETAIL SHALL BE SUFFCIENT
CAUSE TO REJECT SETTING OF WATER METER

CONNECTION MUST BE MADE
WITH A FLARED FITTING

CITY OF PORTA

ENGINEERING DEPARTMENT

GE

CURB STOP
CONNECTION & FINAL
SETTING OF CURB BOX

SIMOIRD.  SD—153A

apPROVED BY J.B.

APR.13,94
L.G.N.




LID SHALL HAVE
"WATER” CAST
/_ LETTERING
8—-5/8" / -

7-5/16"
HMA TO SURFACE

\\ \\ % 8 MIN DEPTH

\\\\\\\

=t

/I/A

\

\\\\\\\\\\&\\

............................

\ CONCRETE RING ‘/

6 MIN., THICKNESS AND WIDTH

CROSS SECTION OF VALVE BOX AND COVER

NOTES:

THE SEATING FACE OF THE LID AND THE SEAT FOR SAME ON FRAME SHALL
BE GROUND OR MACHINED SO THAT THE LID SHALL HAVE AN EVEN BEARING ON
ITS SEAT TO PREVENT ROCKING OR TILTING.

THE CASTING SHALL BE FREE OF POURING FAULTS, BLOW HOLES, CRACKS AND OTHER
IMPERFECTIONS, THEY SHALL BE SOUND, TRUE TO FORM AND THICKNESS, CLEAN AND
NEATLY FINISHED, AND SHALL BE COATED WITH TAR PITCH VARNISH.

LID SHALL BE NON LOCKING TYPE EJIW 6800

e saetwleE Sees CITY OF PORTAGE]

OR APPROVED EQUIVALENT TOTAL WEIGHT 148 LB.

DEC 20060

STANDARD M
VALVE BOX

STANDARD
DESiIGN  SD—154

APPROVED_ W (>
ey Y
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MANHOLE STEP(S)
\ SEE_SD-108

: ==
7 N
12" F.L. TO P.E. SPOOL AT BASKET
5'—g” DISCHARGE SIDE OF METER | STRAINER
WITH FLANGE ADAPTOR \ /
SMTH BLAIR MODEL # 912, 7
VAL
g our_C. ]
METER B GATE VALVE TO MATERIAL
1 SERVICE™  Br"caME SiZE AS
V| WATER CONNECTION = ]
M (O PIPE Joe
.'I'.‘l‘ ‘.‘u r..
i:. B'—6" —
PLAN
PLACE ADDITIONAL STANDARD 24" RING & FURNISH AND INSTALL
6 BARS 4' LONG COVER CENTERED OVER 4"x4" TREATED POST
AROUND MANHOLE METER SET IN FULL FOR REMOTE METER
OPENING BED OF MOTAR (FORD METER REGISTER
BOX CO., MONITOR MC—24—MB—T
COVER AND CASTING.
375”
[f“@———% ey
1 1 2 18 ) = | 1
GROUND WIRE #2 SOLID OR BRAIDED COPPER 1/2" conour
& @ WIRE w/APPROVED GROUND CLAMPS — — — —METER COUPLING E
fout IN_ P

— S T L G Lot { 7*
; . PIPE SUPPORT——t- -

; ! : MASONRY OR CONCRETEL> t

i - - A Y ~ a ks A a A
T R FalESEE : ey 1
) y LNy |
\ 8" MINIMUM — SOLID CONCRETE a»

BOTTOM

#4 @ 12" c/C
B

OTH WAYS (typ.) SECTJQN

NOTE: ALIGN STEPS WITH ACCESS OPENING
TO FACILITATE EASY INGRESS & EGRESS

#1 METER DIMENSIONS CITY OF PORTAGE

A, B.
712 METER SETTING ARRANGEMENT [“Cex’>
4120—3/8' 20 FOR 3”, 4” OR 6" TURBINE [¥R. 1995
6727—3/8]36 METER WITH 1” BYPASS METER[ 5e—gs

#2 [METER SIZE [FLANGE ADAPTOR MODEL Z AND. TYPICAL PIT LAYOUT  jdco.

3" SMITH BLAIR 912 STANDARD D_157

47 SMITH BLAIR 912 pesion

6” SMITH BLAIR 912 APPROVED BY_ WL




163

© ® N O O & W N

10:
| g8

— 72"

ALARM LIGHT
EMERGENCY GENERATOR RECEPTACLE
PUMP PANEL

CIRCUIT BREAKER PANEL
LIGHT

REMOTE TERMINAL
WIREWAY

ENCLOSURE

DUPLEX OUTLET

WET WELL LIGHT SWITCH
PANEL LIGHT SWITCH

CITY OF PORTAGE

TYPICAL

LOW PROFILE

LIFT STATION
CONTROL PANEL

STANDARD

DESIGN SD—160
approven By _Wich

AUG.20,93
L.G.N. B
ALUG.10,95
drw(cad)
DEC. 97
drw(cad)




BUSHING

e

N

£

BOTH PUMPS OFF

& ALARM

SN ST

/£

HIGH LEVEL ALARM

6 CABLES TO CONTROL BOX

1 1/2" RIGID CONDUIT

ALLOW 4 FOOT MIN. OF SLACK
FOR ADJUSTMENT OF FLOATS

/_ STEEL BAR SUPPORT
]

l«— — STANLESS STEEL WOVEN

WIRE MESH STRAIN RELIEF

CITY OF PORTAGE

FLOAT TERMINATION
DETAIL FOR
SUBMERSIBLE
LIFT STATION

STANDARD

DESIGN SD—-161

apPROVED BY _ J.B.

drw(cad)




VA VN N

4?’{?«\ —— / GROUND ’NV/>\ﬁ7<f7
SRR
VALVE BOX PER
STANDARD
:\J"“‘—-‘_
—

2” SQUARE STOCK FOR

WELDED COUPLING W/HOLE =T OPERATING NUT
DRILLED TO ACCOMMODATE 1/4"
PIN, FITS OVER SHAFT ——— E

CENTER PLATE#H#,fH#**”*’#H#' 1
1/8" X 47
1-1/4" SQUARE SHAFT— |
Y
(88]
<
z
<C
E2
T TTT———| WELDED COUPLING W/HOLE
DRILLED TO ACCOMMODATE 1/4”
b ElTa =L _| 1 PIN THROUGH EXTENSION SHAFT
OVER 2" NUT
e L2z
O O
4

VALVE (DIA VARIES) J CITY OF PORTAGE

VALVE EXTENSION[®w."

STEM peg, o

(VARIABLE)

STANDARD
DESCN SD—164

APPROVED BY JB




BACKFILL LIMIT WILL VARY
DEPENDING ON ROADWAY
CLASSIFICATION AS

PAV'T REPLACEMENT AS SHOWN BELOW

LN OF Shw o, STATED BELOW, Ei\',sg,ﬁ?ﬂ
LRI ETITEE IS ORI
B, Ha AffK'FJU-"‘-" & EXISTING SUBBASE
e _
&E H EEFEJTIaTURBED

BACKFILL MATERIAL SHALL BE
MDOT CLASS Il OR NATIVE
MATERIAL IF APPROVED BY THE ENGINEER.

CROSS SECTION
NO SCALE

* PAVEMENT REPLACEMENT:
MAJOR ROAD(ADT>2000): 4 (COMPACTED) MDOT 22A, 5" MDOT

BACKFILL MATERIAL TO PLACED
AND COMPACTED TO 95% MDD
BY THE MODIFIED PROCTOR METHOD.

13A HMA BASE COURSE (TWO LIFTS MIN.) AND

3" OF MDOT 13A HMA — LEVELING AND TOP COURSES.
LOCAL ROAD(ADT<2000): 6"(COMPACTED) MDOT 22A, 2" MDOT 13A HMA & 1—1/2" OF MDOT 36A HMA.

€ OF PAV'T.

NOTE: LENGTH AND WIDTH

OF THE PATCH VARY DEPENDING
ON THE DEPTH OF THE
EXCAVATION.

bEXISTING PAVEMENT "zj
IT OF cuT
~_— LIMIT OF SAW CU f

WHEN LESS THAN 37

OF PAVEMENT REMAINS BETWEEN
LIMIT OF SAW CUT & EDGE OF
PAVEMENT, EXTEND SAW CUT TO
EDGE OF PAVEMENT AND REMOVE
EXISTING PAVEMENT.

Zl‘_IMIT OF EXCAVATION
L

18" MIN

EDGE OF PAVEMENT OR
FACE OF CONCRETE GUTTER.

PLAN VIEW

=
)
=
=
=
o
FINISH NEAT SAWCUT AS
DETAILED HEREIN ONLY WHEN
EXCAVATION IS COMPLETE AND
PREPARATION FOR FINISH REPAIR

IS BEING IMPLEMENTED.

1. ALL NON UTILITY PAVEMENT REPLACEMENT REQUESTS WILL REQUIRE A
PERMIT ISSUED BY THE TRANSPORTATION AND UTILITIES DEPARTMENT.

2. 48 HOURS NOTICE IS TO BE GIVEN TO THE CITY OF PORTAGE
TRANSPORTATION & UTILITIES DEPT. PRIOR TO ANY
LANE RESTRICTION, CLOSURE OR DETOUR IMPLEMENTATION.

3. EXISTING PAVEMENT SHALL BE SAW CUT A MINIMUM
OF 18" FROM THE EDGE OF THE EXCAVATION.

4. A MIN. PATCH WIDTH OF 6' IS REQUIRED SO AS TO
FACILITATE A STEEL WHEELED ROLLER WHEN
RUNNING PERPENDICULAR TO CENTERLINE OF ROADWAY.

S. ALL WORK SHALL BE DONE IN ACCORDANCE WITH
THE CITY OF PORTAGE CONTRACT CONDITIONS AND
SPECIFICATIONS.

NO SCALE

CITY OF PORTAGE

4-96
D.R.W.
PAVEMENT REPLACEMENT W
DETAIL ‘é’}%gs
55
ggr;f(?;m SD—-165 AUG'05
sppROVED BY WL e




SIDEWALK

" CROSSWALK LINE

(WHITE)

NOTE:

=
o
I 25'
=
E=
T}
z
L
=
|
=
o
|
o
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o]
Al |
o
w
L
i3] a2
=
o)
5
%

ONLY

1) ALL STOP BARS, CROSSWALK LINES, ARROWS, & "ONLY"

SYMBOLS SHALL BE WHITE.

2) INLAY OR OVERLAY PLASTIC OR THERMOPLASTIC MATERIALS
SHALL BE USED FOR ALL STOP BARS, CROSSWALK LINES, ARROWS,

AND "ONLY” SYMBOLS.

3) THERMOPLASTIC MATERIALS SHALL BE USED FOR ALL 4”

CENTERLINE AND LANE LINE MARKINGS.

4) ARROWS AND "ONLY" SYMBOL DIMENSIONS SHALL BE PER THE

MICHIGAN MANUAL OF UNIFORM TRAFFIC CONTROL DEVICES, CURRENT ED.

5) THE STOP BAR SHALL BE PLACED A MINIMUM OF 4 FEET IN
ADVANCE OF THE NEAREST CROSSWALK LINE.

6) IF NO CROSSWALK EXISTS, THE STOP BAR SHALL BE PLACED AT THE
“=SIRED STOPPING POINT, BUT NO MORE THAN 30 FEET OR LESS THAN

FEET FROM THE NEAREST EDGE OF THE INTERSECTING ROADWAY.

7) ARROWS AND "ONLY” SYMBOLS SHALL BE USED AT ALL MAJOR
STREET INTERSECTIONS, OR AS DIRECTED BY THE ENGINEER.

c.L.
,/
'y
5’ / SIDEWALK
‘ r g
/
I )
R /
L
24" STOP BAR
(WHITE)
©
=
I
I
j—
o
=
4
|
L
7
I
=
=}
A |
o
w
o
=]
=
@
3,
NO SCALE

CITY OF PORTAGE

TYPICAL

MARKING DETAIL

INTERSECTION

STANDARD
DESIGN

weroven oy Wch

SD-166

MAR.1989
T.R.D.




LAYING CONDITIONS FOR

TYPE 1:*
FLAT BOTTOM TRENCH.** LOOSE BACKFILL

o
NN, ¢

N
A

DUCTILE IRON PIPE.

TYPE 2:
FLAT BOTTOM TRENCH.** BACKFILL LIGHTLY
CONSOLIDATED TO CENTERLINE OF PIPE.

PIPE BEDDED IN 4 IN. MINIMUM OF LOQOSE SOIL.***
BACKFILL LIGHTLY CONSOLIDATED TO TOP OF PIPE.

22;.'::':-: :‘g“‘é@';{i;\' ST,

TYPE 4:

PIPE BEDDED IN SAND, GRAVEL OF CRUSHED STONE TO
DEPTH OF 1/8 PIPE DIAMETER, 4IN. MINIMUM.

BACKFILL COMPACTED TO TOP OF PIPE,

(APPROXIMATELY 80% STANDARD PROCTOR, AASHTO T-99.)

NOTES:

1. MINIMUM DEPTH 5'

2. MAXIMUM DEPTH &'

S. *FOR 14 IN. AND LARGER PIPE, CONSIDERATION SHOULD BE GIVEN
TO THE USE OF LAYING CONDITIONS OTHER THAN TYPE 1.

4. **"FLAT BOTTOM” IS DEFINED AS UNDISTURBED EARTH.

5. ++ "LOOSE SOIL" OR "SELECT MATERIAL" IS DEFINED AS MATIVE

SOIL EXCAVATED FROM THE TRENCH, FREE OF ROCKS, FOREIGN
MATERIALS AND FROZEN EARTH.

PIPE BEDDED IN COMPACTED GRANULAR MATERIAL TO
CENTERLINE OF PIPE. COMPACTED GRANULAR OR

SELECT MATERIAL++ TO TOP OF PIPE. (APPROXIMATELY

90% STANDARD PROCTOR, AASHTO T-99.)

CITY OF PORTAGE

STANDARD TRENCH DETAIL
FOR DUCTILE IRON

WATER MAIN
STANDARD

DESIGN SD—168
apPRovED By WCB

AUG'D5

J&H
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TYP. COLUMN CAP
SCALE: 1/4" = 1'—0"

2’8" -]
o]
— —(®)
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SIGN KEYNOTES

1.  SPLIT FACE CONCRETE BLOCK, COLOR BLEND TO BE MIXTURE
OF COLOR NO. 1 NATURAL AND COLOR NO W10 (LIGHT GREY).
BLOCK AS MANUFACTURED BY 4D INC. MIDLAND, MICHIGAN, OR
APPROVED EQUIVALENT.

CUT SMOOTH FINISH MANUFACTURED STONE.

STANDARD WEIGHT CONCRETE BLOCK.

MANUFACTURED STONE INSERTS — FRONT & REAR ONLY
(TOTAL THICKNESS 5 1/8%)

2"X6"X10" PRESSURE TREATED WOOD MEMBER

4"x4"x1/4" STEEL ANGLE 1 1/2" LENGTH. BOLT TO WOOD
NAILER WITH 2 LAG SCREWS AND TO STONE END WALLS WITH
(2) 1/2" BOLTS.

#5 RODS 8" 0.C. EACH WAY.

(4) — #5 DOWEL RODS.

NEW CONCRETE BLOCK LANDSCAPE WALL INSTALL AS PER
MANUFACTURERS RECOMMENDATIONS. (2 COURSES SHOWING
ABOVE GRADE, 1 COURSE BURIED). COLOR TO BE SELECTED BY
OWNER.

o0 AN

@

10. HIGH DENSITY CLEAR CEDAR (2" THICKNESS) W/WOO0D

Egﬁg&g‘* Yo BE PANTONE AS FOLLOWS: CITY OF PORTAGE

PORTAGE = RED 186 ;
SUN = PROCESS YELLOW AJC0S
BORDER = BLUE 300 &t
STREAM = BLUE 300 (50% SCREENED DOWN) WELCOME TO PORTAGE
BACKGROUND STRUCTURES = LIGHT GREEN 3252 CITY SIGN

FOREGROUND STRUCTURES = DARK GREEN 329

il SD—-169

seonoves e AICHD




- PAVEMENT WIDTH — TABLE 1

|

— ] 2" |—-— 3" BITUMINOUS
PAVEMENT (IN

TWO LIFTS)* PROFILE GRADE(CROWN)

e )

SL = 2%——-—— —»SL = 2% JW

N 7 7 7 T T 7 T D T T T T T T T T T 7T 7 7T 7 7 7 7T 7 77 7 77 77 7 7 777 777 7 7 7 7 Ao

AW T,

-t

s i \ y SNy N AP AR .
W@@@«M@@ AR X RRDTAZRL
COMPACTED SUB GRADE SHALL BE
MDOT CLASS Il MATERIAL
6" COMPACTED SUB—GRADE (22A BASE MAY BE
NECESSARY PENDING SOIL CONDITIONS)
STANDARD CURB(SD—113)

8" 22A AGGREGATE BASE
COMPACTED PER SPECIFICATIONS

6" TOPSOIL BEHIND CURB (TYP)

TABLE 1
WIDT
(FRONTAGE (L)(lilTA FE)U;LIC STREET) PAVEMENT WIDTH
79’ OR LESS 32'-0"
80" TO 99’ 26’-0"
100" OR MORE 24’'-0"

* BITUMINOUS PAVEMENT SHALL

BE MDOT 36AA SURFACE COURSE C |TY O F PORTAG E

AND MDOT 13A LEVELING COURSE

LOCAL ROADWAY
STANDARD SECTION

drw{cad)

JULY'05
STANDARD Jé&H

DESIGN SD—170 JAN'O7

wProvED W ek JMA
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