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Lake Havasu City

Sanitary Sewer Design Standards and Specifications

1.0 DESIGN STANDARDS

1.1 General Requirements

A sanitary sewage collection system includes all sewer lines and associated
structures, devices, and appurtenances, including but not limited to, sewer
mains, laterals, manholes, and pump stations. All construction shall be in
accordance with Lake Havasu City Standard Specifications and Details

A. Compliance with Arizona Administrative Code

All sanitary sewage collection systems shall be designed and constructed
in accordance with these Standards, Lake Havasu City standard
specifications and details, and the Arizona Administrative Code R18-9-
E301.4.01. The requirements of the Arizona Administrative Code may
be modified by the State of Arizona for Lake Havasu City. These
modifications shall be noted within these Standards.

Where these Standards differ from the Arizona Administrative Code, the
Arizona Administrative Code shall govern unless these Standards are
stricter or the requirements of the Arizona Administrative Code have
been modified by the State of Arizona for Lake Havasu City as noted
within these Standards.

B. Compliance with ASCE’s Report No. 69

C.

All sanitary sewage collection systems constructed within the Lake
Havasu City Wastewater Service Area are to be designed in compliance
with the information contained within this document and must adhere to
ASCE’s Report no. 69, Sulfide in Wastewater Collection and Treatment
Systems.

General Criteria

The design criteria shall be applied to all components of a sanitary
sewage collection system.

A sanitary sewage collection system shall be designed, constructed, and
operated in order to:

1. Provide adequate wastewater flow capacity for the service;
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2. Minimize sedimentation, blockage, and erosion through
maintenance of proper flow velocities throughout the system;

3. Prevent sanitary sewer overflow through appropriate sizing,
capacities, and inflow and infiltration prevention measures
throughout the system;

4, Protect water quality through minimization of exfiltration losses
from the system;

5. Provide for adequate inspection, maintenance, testing, visibility,
and accessibility; and

6. Maintain system structural integrity.

7. Minimize Hydrogen Sulfide

1.2 Basis of Design Flows
A. Per Capita Flow

The system shall be designed in accordance with the following currently
accepted criteria:

1. Residential ...... 80 gallons per capita per day

All other non-residential facilities shall be based on Arizona Department
of Environmental Quality Administration Code, Title 18, Chapter 9, and
Table 1. Unit Design Flows.

The sewer design flows are based on the land use plan value of 2.47
persons per single family dwelling, number of residential dwellings at
build out, and the build out acreage of non-residential areas (i.c.,
commercial, industrial, etc.). The variances in the above values are
realized by converting non-residential users to equivalent residential
connection

1.3 Design Factors

Sanitary sewage collection systems shall be designed for the ultimate tributary
population, based on topography and the Wastewater Master Plan’s Study Area.
Information concerning the ultimate tributary population can be obtained from
the most recently updated adopted version of the Lake Havasu City General Plan
and the Lake Havasu City Wastewater Master Plan, Phase I, copies of which are
available at the office of the Public Works Director.

Consideration shall be given by the designer to the maximum anticipated
capacity of institutions, industrial parks, residential subdivisions, etc.

Additional consideration shall be given by the designer to the following factors:
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Maximum hourly sewage flow.
Topography of the area to be sewered.
Location of the flow discharge.

Depth of excavation.

Need for pump stations.

Minimum flows/sedimentation.

Odor control.

Nk o=

A. Peaking Factors

The design flow is calculated as average flow times peaking factor. The
table below indicates the peaking factor as required by the Arizona
Administrative Code, dated January 1, 2001. Designer shall conform
with all future changes by the Arizona Department of Environmental
Quality to the peaking factors in Table 1.0 as shown below.

Table 1.0 - Peaking Factors

Upstream Population Peaking Factor

100 3.62

200 3.14

300 2.90

400 2.74

500 2.64

600 2.56

700 2.50

800 2.46

900 2.42

1000 2.38
1001 to 10,000 PF= (6.330 x p 2"y + 1.094
10,001 to 100,000 PF=(6.177 x p *2**) + 1.128
More than 100,000 PF= (4.500 x p '™ + 0.945

PF = Peaking Factor
p = Upstream Population

Other widely used relationship of flow from moderate sized domestic
sewage areas is as follows:

Maximum Daily Flow = Peaking Factor x Average Daily Flow
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B.

Depth of Excavation

Grinder pumps are not allowed on LHC projects. If grinder pumps are
used on private developments, all grinder pumps will be maintained
exclusively by the private property owners at their expense.

All gravity sewer lines and force mains shall have a minimum of three
feet of cover over the top of the pipe. Consideration shall be given by the
designer to prevent the need for gravity sewer lines at depths greater than
sixteen feet that may present undue maintenance problems if repairs are
required. The designer shall compare the construction cost of additional
excavation versus the construction and O&M cost of a pump station/force
main system and submit the information to the Public Works Director or
his designee for consideration for any proposed lines with depths in
excess of sixteen feet.

Provide the maximum cover attainable, and construct the sewer line with
restrained-joint ductile iron pipe concrete encased. The designer shall
insure that the design of the pipe and joints can withstand crushing or
shearing from any expected load, and shall take additional measures to
prevent damage to the sewer line, such as concrete encasement or other
means of protection.

If a sewer line crosses a drainage channel, place the sewer line a
minimum of two feet below the 100 year storm scour depth. Scour
analysis in these areas must be done and shall meet all ADEQ
requirements. All sewer lines, both gravity and force mains, shall be
constructed using restrained-joint C900 pipe with a concrete cap.
Concrete caps and restrained-joint C900 pipe shall extend at least 10 feet
beyond the boundary of the drainage channel scour width, where a
concrete straddle block shall be installed around the pipe at both ends.

The Sewer Design Standards & Specifications limit the depth of sanitary
sewers to 20 feet. With good intent, this reduces the potential for
maintenance difficulties associated with deep sewers. However, if sewers
constructed at depths greater than 20 feet eliminate the need for a sewage
pumping station the extra depth maybe allowed.
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C. Trenching and Backfill

The asphaltic concrete will be removed back to existing sound pavement.
The edge will be a clean vertical saw cut edge. The edge shall be tack
coated. The patch shall be flush (1/4” tolerance) with surrounding
pavement. See LHC Standard Details.

Backfill shall not have unsuitable material such as organic matter,
expansive clays, poorly graded material, material, broken concrete,
asphaltic concrete material, or material which cannot be reliably
compacted or may damage the pipe or other improvements.

Material in the pipe zone area (from 6 inches below and 12 inches above
the pipe) shall be imported 3/8 inch minus bedding sand material or %
inch minus quarry run material, at Contractor’s option and approved by
the Engineer.

All sanitary sewers shall have buried warning and identification tape
placed in the trench as shown in the details in Appendix A.

All trenches shall be backfilled (from 1 foot above pipe ) with 2 inch
minus select granular material screened and compacted in 8 inch lifts and
compacted to a minimum of 95 percent of maximum dry density within 2
percent above or 2 percent below optimum moisture. Maximum dry
density and optimum moisture shall be determined by ATSM D1557
(Modified Proctor). Contractor shall place in lifts of not more than §
inches in thickness.

Upon completion of the installation, acceptable testing and backfilling of
the sanitary sewer line and appurtenances, along with completion of all
yard restorations, the pavement shall be replaced with recycled or virgin
asphalt concrete meeting a pavement mix design standard acceptable to
the City.

D. Complete Removal

All asphaltic concrete pavement shall be removed from edge-to-edge or
from curb-to-curb and replaced to the thickness specified in the Plans.

Backfill shall not have unsuitable material such as organic matter,
expansive clays, poorly graded material, material, broken concrete,
asphaltic concrete material, or material which cannot be reliably
compacted or may damage the pipe or other improvements.

The surface of the new asphaltic pavement is placed to the same
elevations, grades, and drainage patterns as the existing pavement
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surface. This includes staking necessary to ensure replacement to lines
and grades of preconstruction surface, preparation and grading of
subgrade, possibly hauling in additional material, adjustment of utility
vaults or manhole rings and covers to finished grade, adjustment of valve
boxes and similar items to finished grade, saw cutting of edges of
existing pavement to provide a clean straight transition, and hauling and
disposal of any excess soil, asphalt, concrete, or other debris. This item
also includes all work and materials necessary to complete the work in
accordance with the Plans and Specifications.

1.4 Gravity Sanitary Sewers
A. Minimum Size

Ensure that each line is 8 inches in diameter or larger except the first 400
feet of dead end sewer line with no potential for extension may be 6
inches if the design flow criteria meets the specified flow requirements.
See section R-18-9-E301.4.01D.2.d of the Arizona Administrative Code.

Sanitary sewage force mains shall be sized in accordance with the criteria
specified in Section 2.10, Sanitary Sewage Force Mains, of this
document.

No individual service connection, or service lateral, shall be less than 4
inches in diameter.

All industrial, municipal lots, etc. service connections, or service laterals,
shall be a minimum of 6 inches in diameter.

B. Pipe Material

All 4-inch and larger gravity sanitary sewer pipes shall be constructed of
SDR 35 Polyvinyl Chloride (PVC) gravity sewer pipe meeting ASTM
D3034, except in those locations where ductile iron pipe is required
(washes, water crossings).

Where ductile iron pipe is required, all 4 inch to 12 inch ductile iron pipe
shall be Pressure Class 350. For pipe sizes of 14 inches and greater, the
designer shall specify the minimum pressure class necessary for the
specific design based on laying condition, depth of bury, loads and other
factors. All ductile iron pipe shall be lined with cement mortar lining
except in locations where a corrosion-resistant lining is warranted. All
ductile iron shall be encased in polyethylene wrap. Where restrained-joint
pipe 1s required, the designer shall require the use of one of the following
joint restraints:
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1. American Ductile Iron
For pipe greater than 12 inches in diameter - Lok-Ring
For pipe less than or equal t012 inches in diameter — Flex
Ring

2. U.S. Pipe - TR Flex

3. EBAA Iron Inc. — Megalug

4. Griffin Pipe Products — Snap-Lok

C. Acceptance Testing of Gravity Sanitary Sewers

All gravity sanitary sewer mains shall be tested in accordance with the
Arizona Administrative Code. All acceptance testing shall be performed
in the presence of the City Engineer or authorized representative. Testing
shall consist of the following:

1. General Information
Test each section of gravity pipeline for leakage and pressure rating
after backfilling occurs. Perform leakage tests with the air test as
specified below. Test laterals from the main line to property line.

2. Field Pressure Tests
Perform field pressure tests as described below.

3. Deflection Test for PVC Pipe
In addition to pressure and leakage testing, a deflection test shall be
performed on all gravity pipelines installed. A rigid ball or mandrel
deflection testing equipment and labor shall be provided. Test shall be
performed without mechanical pulling devices.

Any section of the pipeline which shows deflection in excess of 5
percent of the average inside diameter as per ASTM D3034 shall be
removed and replaced at the Contractor’s expense.

Engineer may require Contractor to test PVC pipe after backfill has
been in place for 30 days.

After acceptance but prior to the termination of the specified warranty
period, the Owner may test the long term deflection of the pipelines.
Unless a longer warranty period is specified by City code or in a
development agreement, a minimum warranty period of one year is
required for the development or project area as a whole. If the Owner
determines that the deflection exceeds 7.5 percent of the average
inside diameter at any point in the pipeline, that portion of the
pipeline shall be repaired or replaced by the Contractor at no cost to
Owner.
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4. Video Inspection
The Owner will require the Contractor to video record the interior of
the sewer line using a video camera. Any defects or ‘sags’ in the pipe
or construction methods revealed by the inspection shall be corrected
by the Contractor at no additional cost to the Owner.

The Contractor shall re-video the pipe after it has been repaired or
excavated. Any additional inspection(s) required, based on a failure
or deficiency discovered during the inspection, shall be paid for by
the Contractor. All sewer line videos shall be turned in to the City’s
Public Works Department or Engineering Department after
acceptance.

5. Air Testing
Perform air tests per F1417 for plastic mainline pipe sizes up to and
including 42 inches in diameter, and will include lateral pipes to the
property lines where applicable.

Contractor shall furnish all facilities required including:
e Necessary piping connections.

Test pumping equipment.

Pressure gauges or manometers.

Bulkheads.

All miscellaneous items required.

Obtain approval of equipment and acceptance of methods proposed
for use. Conduct initial test on first section of pipe laid by each
Crew.

e Include a minimum of 10 lengths of pipe but not to exceed
500 feet.

e Test remaining pipe in sections from manhole to manhole and
have test approved by City Engineer or authorized
representative.

e A wetted interior pipe surface on clay pipe is desirable and
will produce more consistent test results.

e Plug ends of line and cap or plug all connections to withstand
internal test pressures. Test plugs must be securely braced
within the manholes.

¢ Introduce low-pressure air until internal air pressure is 4.0 psi.
If groundwater is present in the area, the pressure shall be 4.0
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psi greater than the average back pressure of ground water
above the pipe invert.

e Allow two to five minutes for internal air pressure and
temperature to stabilize. Adjust pressure to 3.5 psi and start
test.

e The time required for the pressure to decrease 1.0 psi from 3.5
to 2.5 psi greater than the average back pressure of any ground
water above the pipe invert shall not be less than the minimum
test time in the following table for the given diameters:

Minimum Test Times in Plastic Pipe

Nominal Pipe Time (min) per
Diameter 100 ft.
4 inches 0.6
6 inches 1.4
8 inches 2.5
10 inches 3.9
12 inches 5.6
15 inches 8.9
18 inches 12.8
21 inches 17.1
24 inches 22.6
27 inches 28.8
30 inches 353
33 inches 43.2
36 inches 51.5

* For 3.5 kPa (0.5 psi) pressure test drop, required test times shall be
exactly one-half the values shown.

If the section of line to be tested includes more than one pipe size,
calculate the test duration for the length of each size and add the test
durations to arrive at the total duration of the testing period for the
section. Repeat test as necessary after all leaks and defects have been
repaired.

1.5 Slope of Gravity Sanitary Sewers
A. Minimum Slope
The minimum slope of any gravity sanitary sewage line shall be

calculated from Manning’s Formula to meet the ADEQ flow velocity of
2.0 fps when the pipe is flowing full. Flow velocity for 6 inch pipe is 3.0

fps.
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The following table summarizes the minimum slopes for various pipe
sizes based on the above calculations.

Table 2.0 — Minimum Slopes

Pipe Size Minimum Slope (ft/ft)
6” 0.0110
8” 0.0034
10” 0.0025
12” 0.0020
15” 0.0015
18” 0.0012
217 0.0010
24” 0.00077

B. Maximum Slope

The maximum slope of any gravity sanitary sewage line shall be
calculated from Manning’s Formula using a coefficient of roughness of
0.013 to meet the maximum flow velocity of 10.0 fps.

All gravity sanitary sewer mains shall have a constant slope from
manhole to manhole. Vertical curvature shall not be allowed.

1.6 Location of Gravity Sanitary Sewers

Gravity sanitary sewers, including all gravity sewers and force mains,
shall be located within a public right-of-way, whenever possible.
However, individual laterals shall not be installed in a PUE in the
location of a gravity sanitary sewer section.

When a public right-of-way is not available, or does not follow the
necessary alignment of the gravity sanitary sewer, the designer shall
utilize an existing public utility easement or publicly-owned parcel
wherever possible. If necessary, the designer may utilize a horizontal
alignment that requires a new easement be obtained. The designer shall
advise Lake Havasu City that said easement is required, shall provide all
legal descriptions and maps necessary to obtain said easement, and obtain
said easement on behalf of Lake Havasu City. Easements shall be 20 feet
wide for pipes less than twelve inches in diameter unless otherwise
approved. Pipes twelve inches and larger shall require sufficient width
for equipment to install, remove, or maintain the pipe, but in no instance
less than 20 feet in width. This applies to all gravity sanitary sewers
constructed within easements, with the exception of service lines, and all
manholes with locking lids.
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Gravity sanitary sewers shall be generally located along the centerline of
the public right-of-way or easement. Where necessary to avoid conflicts
with existing utilities, gravity sanitary sewers can be located in an area on
one side of the right-of-way centerline, but within the right-of-way.
Gravity sanitary sewers must be separated from potable water lines and
reclaimed water lines.

1.7 Alignment of Gravity Sanitary Sewers
A. Horizontal

Gravity sanitary sewers shall be straight between manholes, unless a
curvilinear alignment provides significant cost savings. In this instance, a
curvilinear alignment shall be used with a minimum radius of 220 feet.
The Public Works Director or his designee shall make the final
determination to use a curvilinear alignment on a case by case basis.

B. Vertical

All gravity sanitary sewer mains shall have a constant slope from
manhole to manhole. Vertical curvature shall not be allowed.

C. Separation from Potable Water & Reclaimed Water

In accordance with Arizona Administrative Code R18-5-502.C, potable
water and sewer mains shall be separated in order to protect public water
systems from possible contamination. Sewer mains shall not be placed
within 6 feet, horizontal distance, and within 2 feet, vertical distance,
below the bottom of a water main unless extra protection is provided.
Extra protection shall consist of constructing the sewer main with
mechanical joint ductile iron pipe or with slip-joint ductile iron pipe if
joint restraint is provided.

Alternate extra protection shall consist of encasing both the sewer and
water mains in at least 6 inches of concrete for at least 10 feet beyond
both sides of the water main. At no time will sewer be placed within 2
feet horizontal or 2 feet above water supply pipes.

When gravity sewer systems contain pressure components, the minimum
separation between force mains or pressure sewers and water mains shall
be 2 feet vertically and 6 feet horizontally under all conditions. Where a
sewer force main crosses above or less than 6 feet below a water line, the
sewer main shall be encased in at least 6 inches of concrete or
constructed using mechanical joint ductile iron pipe for 10 feet on either
side of the water main.
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Separation of sewer mains from reclaimed water systems shall abide by
the above rules.

Separation of sewer mains from potable water lines and reclaimed water
shall be in accordance with the details provided in Appendix A.

D. Separation from Ultilities and Structures

Separation of gravity sanitary sewer mains from other utilities (gas,
electric, telephone, etc) shall be 2 minimum of 10 feet unless otherwise
approved. Fiber optic and TV cables shall have a minimum of 2 feet
separation from gravity sewer mains.

Separation of gravity sanitary sewer mains from all structures, both above
and below ground shall be a minimum of 10 feet unless otherwise
approved. Installation shall not exceed the minimum radius specified by
the pipe manufacturer.

The Public Works Director or his designee may review locations where
the above separations can not be adhered to, and may allow a variance
from the above separations on a case by case basis, provided that the
minimum separation specified in the Arizona Administrative Code R18-
5-502.C is always met.

1.8 Manholes and Appurtenances
A. Manholes

Manholes shall be installed at all changes of slope, all changes in pipe
size, all changes in alignment, at all sewer intersections, and at an interval
of no more than 500 feet between any two manholes.

When a smaller gravity sanitary sewer main flows into a larger gravity
sanitary sewer main, the invert of the smaller sewer shall be raised
sufficiently to maintain the same hydraulic grade line. This can be
acceptably approximated by placing the crown of both pipes at the same
elevation, but in no case shall the difference in flow line inverts be less
than 0.2 feet. The hydraulic grade line shall be calculated from the
anticipated full flow capacities of both pipes.

A drop manhole is defined as a manhole with an inlet invert that is 2 feet
or greater than the outlet invert. Any manhole with an inlet/outlet invert
less than 2 feet should have the base channels formed with concrete
which allows for uniform flow and minimal corrosive gas. Drop
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manholes shall be constructed in accordance with the standard details
provided in Appendix A.

Manholes shall be constructed from pre-cast concrete sections. Manholes
shall have a pre-cast concrete base. The interior surface of all manholes,
including bases, shall be smooth, uniform and self-cleaning.

The interior of manholes constructed of pre-cast concrete, meeting any of
the criteria listed below, shall have a coating system as manufactured by
Polymorphic Polymers Corporation (PPC), Life Last Coating System, or
approved equal.

¢ Drop Manholes,

e First Manhole downstream of a Drop Manhole,

e [nterceptors,

¢ Any manhole with more than one inlet and more than one outlet,

e Any manhole where severe changes in direction occur, as deemed
necessary by City.

e First manhole downstream of force main connection.

Manholes shall be 2 minimum of 4 ft in diameter. The designer shall be
responsible for coordinating with City for specific instances when larger
manholes may be required.

Manholes with a depth of less than 8 feet from base to top of cover
(measured at center of manhole) shall be defined as a shallow manhole
and shall have a flat top instead of cone top.

Cone sections for manholes constructed from pre-cast concrete section
with a depth equal to or greater than §-feet from base to top of cover shall
be eccentric and be oriented with the flow line with opening downstream.

Manholes shall not have steps or ladders.

Manholes shall have a minimum of 0.2 foot drop between inverts.

The angle between the flow line in and flow Jine out at any manhole shall
not be less than 90 degrees unless otherwise approved. Manholes with a
flow change in direction of 90 degrees or more shall be coated.

All pipe penetrations shall have waterstops, Ram-Nek seals, or other
approved pipe gaskets to prevent leakage. All manhole sections shall be

joined together using a plastic or mastic joint compound as recommended
by the pre-cast manufacturer.
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1.

Frame and Cover

Frame and cover shall conform to ASTM A48, Class 30. The cover and
frame will be a locking, non-ventilated type for all locations in non-paved
areas and easements, and non-locking, non-ventilated type in paved areas,
unless otherwise indicated.

The word "Sewer" shall be cast into the top of the lid along with the Lake
Havasu City logo. The bearing surfaces of the frames and covers shall be
machined and the cover shall bear firmly on a gasket mounted in the
frame without rocking. Frame and cover shall be painted or dipped in
commercial quality asphaltic paint.

Provide a concrete collar around the frame of each manhole cover. The
collar shall have an inside diameter equal to the ring diameter at finished
grade, an outside diameter two feet greater than the inside diameter, and a
minimum thickness of 8 inches. The concrete collar shall be bedded on 6
inches of 3/8 inch crushed rock. A minimum of four contraction joints, at
90 degrees intervals, shall be placed in the concrete collar.

Provide one (“T” Handle Type) for 24 inch manhole frame and cover for
each locking unit.

Acceptable Manufacturers (or approved equal):

a. Neenah Foundry Company
Model R-1772 Cast Iron Manhole Frame & Cover with solid lid.

b. Model GTS as manufactured by Pout-a Mousson Everett
Enterprises, Inc.

c. East Jordan Iron Works — Product no. 00102214 Catalog No.
102273

d. Or approved equal
Use of Pre-manufactured Manholes
The use of pre-manufactured fiberglass manholes is not allowed. The
Environmental Protection Agency strongly advises against the use of
these because of the potential for hazard.

Acceptance Testing of Manholes

All manholes shall be tested in accordance with the Arizona
Administrative Code. All manhole testing must be conducted in the
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presence of the City Engineer or authorized representative. Testing can
also be accomplished by air pressure testing using the “Standard Test
Method for Concrete Sewer Manholes by Negative Air Pressure
(Vacuum) Test” — ASTM C1244 as described below.

a. Plug all pipes entering the manhole, taking care to securely
brace the plug from being drawn into the manhole.

b. Place the test head inside of the top of the cone section and
inflate seal in accordance with the manufacturer’s
recommendations.

c. Draw a vacuum of 10 inches of mercury (4.9 psig) and shut
off the vacuum pump. With valves closed, measure the time
for the vacuum to drop to 9 inches of mercury (4.4 psig). The
manhole shall pass if the time for the vacuum to drop is
greater than 60 seconds for 48 inch diameter manholes, 75
seconds for 60 inch diameter manhole and 90 seconds for 72
inch diameter manholes.

d. If the manhole fails the initial test, make necessary repairs
with a non-shrink grout. Retest and repair until a satisfactory
test 1s obtained.

B. Service Laterals

All 4-inch and larger gravity sanitary sewer pipes shall be constructed of
SDR 35 Polyvinyl Chioride (PVC) gravity sewer pipe meeting ASTM
D3034, except in those locations where ductile iron pipe is required.

No individual service connection, or service lateral, shall be less than
four inches in diameter.

All industrial, municipal lots, etc. service connections, or service laterals,
shall be a minimum of six inches in diameter,

Connection of the laterals to the main sewer shall be by the installation of
a wye fitting in the main sewer. A standard gasket joint wye shall be
installed at each service or future service on a new sewer main. Wyes for
future services shall be located, to the degree possible, 10 feet from the
property line between laterals at the lower side of the lot. In cases where
a lot has no readily identifiable low side, wyes for future services shall be
installed 10 feet from the property line between laterals nearest the
downstream side of the sewer main.
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The Service line shall be installed and connected to the main service line
exiting the home or structure, no more than 5 feet away from that
structure. The intent is to replace as much of the older existing service
line as possible. The existing service line from the house to the cleanout
shall be visually inspected by flashlight to ensure that the line is free from
any existing blockages and has positive flow toward the main line.

Any service line with horizontal directional changes which add up to 45
degrees or greater will have a cleanout placed immediately upstream
from the first fitting. If distance between fitting to fitting is greater than
10 feet, an additional clean out will be required. Installation of cleanout
shall point toward the downstream flow.

New service line shall be connected to clean out nearest the house or
structure and routed to the lateral connection going to the service main.

Backwater valves shall be installed and tested per the International
Plumbing Code. The backwater valves shall be installed approximately S
feet from the right of way line on residential property.

On existing sewer mains, a saddle wye or InsertaTee shall be installed at
every new service.

Closure of Septic Systems

Any septic system taken out of service shall be promptly abandoned in
accordance with regulations of the Arizona Department of Environmental
Quality and Lake Havasu City. The basic steps required are listed below.
Notify the property owner in advance of the planned tank closure.

Expose the existing service line between the home and the septic tank and
verify that the slope between the existing and proposed service lines is a
minimum of % inch per foot (2 percent).

Expose and remove the septic tank top.

Pump out tank contents and transport to the City’s approved septage
receiving station or landfill.

Avoid routing new service line through septic tank. New service line
should be connected to clean out nearest the house or structure and routed
to the lateral connection going to the service main. The new line should
not pass through the abandoned septic tank.
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Install pipe and fittings as necessary to connect the existing home service
line to the new collection system service line using a hard coupler (or a
Fernco Industries coupling or approved equal on a case by case basis) to
make the final connection. Contractor shall pay special attention to pipe
bedding so as to support the pipe coupling(s) adequately.

Rinse the septic tank to remove any remaining material, re-pump, and
dispose of at the City’s approved septage receiving station or landfill.

Dispose of the septic tank lid as concrete waste at the City’s landfill, or
break it into pieces no Jarger than 8 inches in any dimension and use as
initial backfill in tank.

Complete the backfill of the tank to within 12 inches of finished grade
with 3/8 inch minus material compacted to 95 percent maximum dry
density or 90 percent relative density. Care shall be taken to avoid
damaging the service line when placing fill in the tank.

The final 12 inches of backfill shall be selected and placed to match the
surrounding material.

The septic tank owner’s yard shall be restored to original condition
following filling of the septic tank, including landscaping, replacement of
destroyed nursery items, repairing retaining walls and drives, and
restoring yard surfacing with matching materials.

1.9 Package Stations and Pump Stations

The following table summarizes the difference between a Personal Package Station,
Neighborhood Pump Station, Community Pump Station, and a Regional Pump
Station in Lake Havasu City:

*Per City Council, Personal Package Pump Stations are not allowed on City projects.

Table 3.0 — Pump Stations

Personal Neighborhood T Community District Regional
Package Station | Package Station Pump Station Pump Station Pump Station
Approx
No. Homes 1 3to 24
Rated 10,000-100,000
Capacity <10,000 gpd gpd >100,000 gpd
Pump Type | Single Grinder Dual Grinder Dual Non-Clog | Dual Non-Clog | Dual Non-Clog
Force Main
Size <4 inch <4 inch <4 inch >4 inch >4 inch
Flow Meter
Required No No No Yes Yes
Generator No No No Yes Yes
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Required

CMU Wall
Required

No No No No Yes

By-Pass
Required

No No No No Yes

SCADA
Required

No Yes Yes Yes Yes

All Pump Stations with a maximum capacity greater than or equal to 100,000 gpd
(80 gpm) shall require SCADA or some type of remote monitoring system, shall
have perimeter CMU screen wall and gates, and by-pass for emergency pumps. All
equipment, materials, and instruments shall be of a manufacturer approved by LHC
and in accordance with the City’s technical specifications.

All stations shall be designed, to the degree practical, for the maximum and
minimum flows, present and future, for the gravity sanitary sewage collection
system tributary to the station and shall be protected from physical damage or
inundation during the 100 year flood.

A. Components

Package Stations shall be pre-fabricated systems with an integral wet
well, pump, controls, and other appurtenances.

Pump Stations shall consist of a wet well, valve vault, electrical panel and
other electrical controls, submersible pumps, piping and valves, and

miscellaneous appurtenances.

Flow meters and vault, emergency

electrical generator, SCADA equipment, and CMU screen wall and gates
shall be required as indicated in above Table.

1.

Wet Well

The standard wet well design for non-packaged Pump Stations shall
be a reinforced concrete (cast-in-place) wet well sized appropriately
for the specific volume of the Pump Station installation.

Each wet well shall have aluminum hatches of the size recommended
by the pump manufacturer. Aluminum hatches shall have a locking
arm to hold hatches in open position and a hasp to allow the use of a
padlock to prevent unauthorized entry or vandalism. No recessed
locking mechanisms shall be allowed unless hatch is placed on streets
or walkways, in which case a recessed hasp lock shall be provided.
The hatches shall provide sufficient clear space to allow removal of
the pumps and equipment without the need to remove the hatches or
station lid.

All equipment and materials located in the wet well, with the
exception of the discharge piping, shall be stainless steel.
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2.

Each concrete wet well shall be coated in the field with a protective
coating system on the inside. Acceptable coating systems are PPC,
Lifelast, or approved equal.

Valve Vault

The discharge piping from the pumps, including all check valves,
isolation valves, and pressure gauges, shall be located within a
reinforced concrete (cast-in-place) valve vault adjacent to the wet
well. No valves, gauges, or appurtenances shall be allowed in the wet
well.

Each Valve vault shall have aluminum hatches of a size necessary to
allow complete access to the discharge piping and valves. Aluminum
hatches shall have a locking arm to hold hatches in open position and
a hasp to allow the use of a padlock to prevent unauthorized entry or
vandalism. No recessed locking mechanisms shall be allowed unless
hatch is placed on streets or walkways, in which case a recessed hasp
lock shall be provided. The hatches shall provide sufficient clear
space to allow removal of equipment without the need to remove the
hatches or valve vault lid.

Use of Pre-Fabricated Components

Upon the approval of the Public Works Director or his designee, the
designer may utilize a pre-fabricated wet well with separate valve
vault. A circular pre-cast concrete pipe may be used for the wet well.
A pre-cast rectangular vault may be used for the valve vault.

Both pre-fabricated and cast-in-place construction should be bid as
alternates. Pre-cast concrete wet wells shall be factory-coated on the
inside and touched up in the field after installation with PPC, Lifelast,
or equal.

Electrical Panel
The electrical service, panel and connections shall be designed in
accordance with the adopted National Electric Code.

Pump station electrical service requirements shall be based on the
existing electrical power availability at site and the needs of the most
appropriate pump selection for the flow conditions anticipated.
Electrical power service requirements are typically 240/120 VAC 1-
phase, 208/120 VAC 3-phase, or 480 VAC 3-phase.

All pump stations shall have manual and automatic control
mechanisms to control the start/stop of the pumps.
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5.

All pump stations shall have audible and visual high level alarm. The
high level alarm shall also be connected to the SCADA system
(except for individual service grinder pump stations) to alert operators
of the alarm.

All electrical panel, controls, and all electrical accessories shall be
protected from the sunlight by a structural steel screen at least 6-feet
wide and long enough to cover the length of the electrical panels. The
service levels for electrical equipment, especially pertaining to heat
build-up and UV exposure must be considered in the final design. A
concrete slab shall be used for the foundation and as a walkway in
front of the panels. . A structural engineer licensed in Arizona shall
design the screen and base slab.

Site plan must show the wet well, electrical enclosure and SCADA
panel be shown in reference to existing structures, easements,
drainage ways, infrastructure, etc

Electrical Generator

An electrical generator shall be provided at each sewer Pump Station
with a maximum capacity greater or equal to 10,000 gallons per day.
The generator shall be sized to operate all lights and controls and start
both pumps. Generators shall be designed to operate on natural gas
where available. Where natural gas is not available generators shall
be designed to operate on diesel fuel and shall have sufficient fuel
storage to operate for a 24 hour period.

SCADA Equipment

The SCADA System shall transmit pump station alarm and pump
status to the Existing Master Telemetry Unit at the Island WWTP via
radio communication. Each new lift station shall have a
programmable logic controller (PLC) based Remote Telemetry Unit
(RTU) and radio.

The RTU will receive electrical signals from the lift/pump station
contro] panel. Signals required for a typical duplex lift station are as
follows: (Provide data points consistent for other pumping
configurations.)

Lead Pump running (digital)

Lag Pump running (digital)

Lead Pump failure (digital)

Lag Pump failure (digital)

Wet Well high level (digital)

Wet Well low level (digital)

Wet Well level indicator (analog)
Generator Running (as required) (digital)

FRomhoe oo o
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1. Generator Failure (as required) (digital)

j-  Automatic Transfer Switch position (as required) (digital)

k. Flow signal (as required) (analog)
Other signals as required by specific pump station requirements
(analog or digital) such as motor winding temperature, seal integrity,
etc. shall be coordinated with the WWTP SCADA Administrator.

All of the above signals will terminate in a termination cabinet prior
to being connected to the SCADA system controller and radio.

Radio signals are to be broadcast via a local antenna mast with
antenna oriented to reliably transmit signals to the Island Wastewater
Treatment Plant’s main antenna. All systems must communicate with
the Lake Havasu City SCADA System. Radio communication shall
be via existing 175MHZ band licensed radio system. Radio
equipment shall match existing equipment as Manufactured by MDS.
The antenna shall be installed to provide reliable radio
communication to the master radio. Depending on location and site
conditions, the antenna shall be %4 wave omni directional, 4 wave
omni directional, or 2 wave Yaggi directional. The contractor shall
be responsible to provide the appropriate antenna to achieve proper
signal strength for each new location.

The SCADA RTU shall be PLC based with an Allen Bradley
Micrologics1500 PLC to match existing equipment. Provide white
double wall enclosure with sunshade (air gap) to match existing.
Provide power supply and battery backup operation.

The existing Master RTU and Master computer shall be programmed
to accept the additional points for each new lift station. Modify
existing computer graphics and software to accommodate new points.
Provide a record backup copy of the new software configuration.

Pumps

Community, District, and Regional Pump Stations - Pumps shall be
submersible, non-clog sewage pumps. All non-clog pumps shall be
capable of passing a 3 inch solid.

Neighborhood Package Stations — Dual Grinder pumps shall be used
for package pump stations.

Personal Package Stations — A Single Grinder pump shall be used for
package pump stations.

General - Pumps shall be selected based on the head conditions and
flow expected for specific areas to be served.
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A minimum of two pumps shall be provided at all lift/pump stations,
with the exception of personal package stations. Each pump in any
station shall be capable of pumping the design flow and head.

. Piping and Valves

All valves, fittings, and appurtenances shall be flanged or
mechanical-joint ductile iron, except that flanged items shall only be
allowed inside of the wet well and valve vault. No direct burial of
flanged fittings shall be allowed. Any piping to be submerged shall
be stainless steel. Exposed piping shall be coated in accordance with
Section LHC 09900-Protective Coatings.

Discharge piping shall be C900/C905 PVC pipe and have restrained
joints as necessary to resist thrust. Ductile Iron Pipe is not allowed for
the construction of sewer force mains, unless otherwise specified.

Each pump shall have a separate suction and discharge line.
Connection of the pump discharge lines shall be after all valving, and
prior to any required flow metering.

Check valves shall be of the swing type, with an outside lever and
weight, or the ball-check type. Check valves shall be installed in the
horizontal position in the valve vault with adequate room to allow for
easy maintenance and removal. Shut-off valves shall be provided on
each individual pump discharge in the valve vault. Shut-off valve
types shall be a plug valve, eccentric plug valve, or ball valve.

Valves shall be provided to isolate all mechanical devices requiring
routine maintenance. (e.g. meters, check valves, etc.)

Fittings shall be installed to facilitate connection of a temporary pump
in the event of pump failure at Regional Pump Stations.

. Flow Meters
Regional Pump Stations shall have a flow meter.

Flow meters shall be magnetic flow meters. Flow meter system shall
consist of a flow element and an indicating transmitter mounted
remotely from the meter tube assembly. The flow meter system shall
be accurate to within 1 percent of flow rate for velocities between 3
and 30 feet per second.

Flow meter body shall be constructed from 304 stainless steel tube

with flanged ends. Flanged ends shall be Pressure Class 150 steel
with flange pattern matching the adjacent piping. Electrodes shall be
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10.

11.

316 stainless steel and conical shaped for self-cleaning. Flow meter
body shall be lined with polyurethane.

Flow meter transmitter shall have “DC” excited coils. The flow
meter transmitter electronics shall be microprocessor based, and shall
accept the millivolt input from the meter and provide a 4-20 mA
linear output signal proportional to flow.

A stainless steel grounding ring on the inlet and outlet shall be
provided.

Acceptable manufacturers:

Brooks Instrument Division, Emerson Electric Company.
The Foxboro Company.

Honeywell Process Control Division.

Rosemount Inc.

Great Lakes Instruments.

Approved equal.

oo o

Flow meters shall be located within a vault as shown in the details in
Appendix A.

Flow meters shall be connected to the SCADA system to provide
real-time flow data.

Odor Control

Each Pump Station shall be designed and constructed to provide the
capability to have odor control equipment installed. Station shall
include provisions to add a chemical tank, chemical feed pump,
discharge line to wet well, flow meter and controls. Design shall also
include provisions, space, and electrical supply to provide for future
simple installation of a chemical scrubber to remove odor from the
volume of air in the wet well.

[nitial station construction shall include the provision for the addition
of odor controlling chemicals to the wet well to minimize odors at the
station and downstream of the station.

CMU Screen Wall
A CMU screen wall consisting of split-face block shall be provided

around the perimeter of each Community and Regional pump station
(refer to LHC Standard Detail 26A).

CMU screen wall shall be a minimum of 8 feet tall.

A 24 feet wide double-swing gate shall be provided to allow
vehicular access. A 3 feet personnel gate shall also be provided. All
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Gates shall be manufactured from wrought iron and shall have
provisions for locking by padlock. All walls and gates shall be in
accordance with the detail in Appendix A.

Design of CMU screen wall shall be accomplished by a structural
engineer registered in the State of Arizona. Further security options
for pump stations include video security cameras, intrusion detection
and motion sensors should be analyzed on a per pump station design
basis.

12. Emergency Pump By-Pass
Fittings shall be installed to facilitate connection of a temporary pump
in the event of an emergency. The pump connection shall be a cam-
lock or similar fitting with a manual isolation valve to isolate the
fitting from the pipe system.

1.10 Sanitary Sewer Force Mains
A. Pipe Materials

All sanitary sewer force mains 4 inches and greater shall be constructed
of Polyvinyl Chloride Pipe (PVC) C900/905. Ductile iron pipe (DIP)
with PVC lining shall be used for water crossings, washes and high
pressure requirements. Sanitary sewer force mains 4-inches and smaller
shall be constructed of high density polyethylene (HDPE) pipe or C900
PVC. Where ductile iron pipe is required, all 4 inch to 12 inch ductile
iron pipe shall be Pressure Class 350. For pipe sizes of 14 inches and
greater, the designer shall specify the minimum pressure class necessary
for the specific design based on laying condition, depth of bury, loads and
other factors. All ductile iron pipe shall be lined with PVC lining as a
corrosion-resistant lining. All ductile iron pipe shall be encased in
polyethylene wrap.

Force mains shall be designed to flow full under all conditions and with a
minimum flow velocity adhering to the design standards listed on page
26 of this document. An engineering analysis shall be performed for
each force main to achieve full flow conditions were possible at the listed
minimum suggested velocities of three feet per second.

The designer shall calculate the required thrust restraint at all changes in
horizontal and vertical alignment.  Adequate thrust restraint shall be
provided by the means of restrained-joints. Location and details of
restrained-joints shall be shown on the construction plans. Where
restrained-joint pipe is required, the designer shall require the use of one
of the following joint restraints:
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American Ductile Iron - Lok-Ring
American Ductile Iron - Flex-Ring
U.S. Pipe - TR Flex

EBAA Iron Inc. — Megalug

Griffin Pipe Products — Snap-Lok

LNk =

B. Alignment

Unless prior approval is received from the Public Works Director or
designee, horizontal locations of sanitary sewer force mains should at all
times be located a minimum of 5 feet from the nearest edge of a right-of
way or easement.

When a public right-of-way is not available, or does not follow the
necessary alignment of the sanitary sewer force main, the designer shall
utilize an existing public utility easement or publicly-owned parcel where
ever possible. The designer may utilize a horizontal alignment that
requires that a new easement be obtained. The designer shall advise Lake
Havasu City that said easement is required, shall provide all legal
descriptions and maps necessary to obtain said easement, and obtain said
easement on behalf of Lake Havasu City. Easements shall be a minimum
of 20 feet wide unless otherwise approved for pipes less than twelve
inches in diameter. Pipes twelve inches and larger shall require
easements of sufficient width for equipment to install, remove, or
maintain the pipe but in no instance less than 20 feet in width, All
sanitary sewer force mains constructed within easements shall be
constructed of ductile iron pipe or PVC, and all manholes and vaults shall
have locking lids.

Sanitary sewer force mains shall be generally located where necessary to
avoid conflicts with existing utilities. The sanitary sewer force mains can
be located in an area on one side of the right-of-way centerline, but
within the right-of-way. Sanitary sewer force mains must be separated
from potable water lines and reclaimed water lines in accordance with
these Standards.

The minimum cover over a sanitary sewer force main shall not be less
than 4 feet. The maximum cover over a sanitary sewer force main shall
not be greater than 10 feet except in locations approved by the Public
Works Director or his designee. However, this should be based upon
what is required after the scour analysis has been performed. The top of
the pipe will need to be at least 2 feet below the calculated scour depth.

The vertical alignment of force mains should follow the topography in

order to minimize excavation. Sanitary sewer force mains shall grade
continuously uphill, if at all possible, to prevent accumulation of air at
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high points. Air release/vacuum valves shall be incorporated into force
mains at all necessary high points along the line to eliminate air
accumnulation. Air release/vacuum valves shall be designed and located
by a certified Engineer to eliminate the possibility of corrosion attack.
Where installation of such valves is necessary, the valve shall be installed
in a pre-cast concrete vault, properly vented, with provisions for
temporary back flushing without cross connections. All connecting
hardware for air release/vacuum valves shall be 316 stainless steel.

The designer shall provide isolation valves along the alignment of the
force main. Isolation valves shall be plug valves, and shall be at an
interval not to exceed 2,000 feet.

Velocities

Per ADEQ, the minimum velocity in a sanitary sewer force main shall be
3 feet per second.

Per ADEQ the maximum velocity in a sanitary sewer force main shall be
7 feet per second.

Separation from Potable Water & Reclaimed Water

In accordance with Arizona Administrative Code R18-5-502.C, potable
water and sewer mains shall be separated in order to protect public water
systems from possible contamination. Sewer main shall not be placed
within 6 feet, horizontal distance, and within 2 feet, vertical distance,
below the bottom of a water main unless extra protection is provided.
Extra protection shall consist of constructing the sewer main with
mechanical joint ductile iron pipe or with slip-joint ductile iron pipe if
joint restraint is provided. Alternate extra protection shall consist of
encasing both the sewer and water mains in at least 6 inches of concrete
for at least 10 feet perpendicular distance beyond both sides of the water
main.

The minimum separation between sanitary sewer force mains and water
mains shall be 2 feet vertically and 6 feet horizontally under all
conditions. Where a sanitary sewer force main crosses above or less than
6 feet below a water line, the sanitary sewer force main shall be encased
in at least 6 inches of concrete or constructed using mechanical joint
ductile iron pipe for 10 feet perpendicular on either side of the water
main.

Separation of sanitary sewer force mains from reclaimed water systems
shall abide by the above rules.
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Separation of sanitary sewer force mains from potable water lines and
reclaimed water shall be in accordance with the standard details provided
in Appendix A.

E. Separation from Ultilities and Structures

Separation of sanitary sewer force mains from other utilities (gas,
electric, telephone, cable television, fiber optic, etc) shall be a minimum
of 10 feet.

Separation of sewer mains from all structures, both above and below
ground, shall be a minimum of 10 feet.

The Public Works Director or his designee may review locations where
the above separations can not be adhered to, and may allow a variance
from the above separations on a case by case basis.

F. Acceptance Testing of Sanitary Sewage Force Mains

Perform hydrostatic pressure and leakage tests on all sections of sanitary
sewer force main. The City Engineer or his authorized representative
shall witness pressure and leakage test. Testing shall conform to AWWA
C600 or C900/905 procedures, as modified herein. Testing shall be
performed after backfilling, but before final replacement of pavement.

Test separately in segments between sectionalizing valves, between a
sectionalizing valve and a test plug, or between test plugs. Select test
segments such that adjustable seated valves are isolated for individual
checking. All anchors, braces, and other devices to withstand
hydrostatic pressure on plugs shall be installed.

Limit fill rate of line to available venting capacity. Fill rate shall be
regulated to limit velocity in lines when flowing full to not more than
1.0 fps. Owner shall make water for testing available to Contractor at
nearest practical source.

Pressure and Leakage Test Procedure:

1. Test pressure shall not be less than 50 psi greater than the working
pressure at the highest point along the test section.

2. Test shall be at least 2 hour duration. Maintain pressure
throughout test +5 psi of test pressure.

3. Leakage test shall be conducted concurrently with the pressure
test.

4. Acceptable when leakage does not exceed that determined by the
following formula (in English units):

L = 0.0000075 SD(P)'"%, in which
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L = allowable leakage, in gallons per hour

S = length of pipe tested, in feet

D = nominal diameter of the pipe, in inches

P = average actual leakage test pressure in psig

5. These formulas are based on an allowable leakage of
11.65 gpd/mile/in of nominal diameter at a pressure of 150 psi.

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

7. Repair any deficiencies and repeat test as necessary until
satisfactory performance of test.

8. All visible leaks are to be repaired regardless of the amount of
leakage.

All work shall be done in accordance with the Arizona Administrative
Code and ADEQ

1.11 Effluent Reuse Pump Stations and Force Mains
A. Effluent Reuse Pump Stations
1. Electrical Panel

The electrical service, panel and connections shall be designed in
accordance with the currently adopted National Electric Code.

Pump station electrical service requirements shall be determined
by existing electrical power availability at site and the most
practical pumps for the conditions anticipated at the station.
Electrical power service requirements are typically 240/120 VAC
1-phase, 208/120 VAC 3-phase, or 480 VAC 3-phase.

All effluent pump stations shall have manual and automatic
control mechanisms to control the start/stop of the pumps.

All effluent pump stations shall have audible and visual high
level alarm. The high level alarm shall also be connected to the
SCADA system to alert operators of the alarm.

The electrical panel, controls, and all electrical accessories shall
be protected from sunlight by a structural steel screen at least 6
feet wide and long enough to cover the length of the electrical
panels. A concrete slab shall be used for the foundation and as a
walkway in front of the panels. A structural engineer licensed in
Arnizona shall design the screen and base slab.
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2. Electrical Generator

In general, electrical generator will not be required at effluent
reuse pump stations. However, the engineer will evaluate the
need for an electrical generator on a case-by-case basis.

If deemed necessary, generators shall be designed to operate on
natural gas when gas lines are available in the area. When
natural gas is not available the generator shall be designed to
operate on diesel fuel. The generator shall be sized to operate all
lights and controls and start one pump and shall have sufficient
fuel] storage to operate for a 24 hour period.

3. SCADA Equipment

The SCADA system shall consist of a transmitter/receiver
individual controller (programmable logic controller (PLC)) and
radio units.

The PLC will receive all electrical signals generated by the
effluent pump station. Signals generated by the various effluent
pump stations will be both analog and digital signals. Minimum
signals that are required are as follows:

Lead Pump running (digital)

Lag Pump running (digital)

Lead Pump failure (digital)

Lag Pump failure (digital)

Reservoir High Level (digital)

Reservoir Low Level (digital)

Generator Running (digital)

Generator Failure (digital)

Automatic Transfer Switch position (digital)

Flow signal (analog)

Other signals as required by specific pump station
requirements (analog or digital) such as motor winding
temperature, seal integrity, etc.

ATOSER MO a0 o

All of the above signals will terminate in a termination cabinet
prior to being connected to the SCADA system controller and
radio. Radio signals are to be broadcast via a local antenna
oriented to reliably communicate with the Island Wastewater
Treatment Plant main antenna.

The SCADA RTU shall be PLC based with an Allen Bradley
Micrologics1500 PLC to match existing equipment. Provide
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white double enclosure with sunshade/air gap to match
existing. Provide power supply and battery backup operation.

Radio communication shall be via existing 175SMHZ band
licensed radio system. Radio equipment shall match existing
equipment as Manufactured by MDS. The antenna shall be
installed to provide reliable radio communication to the
master radio. Depending on location and site conditions, the
antenna shall be % wave omni directional, %2 wave omni
directional, or Y2 wave Yaggi directional.

The existing Master PLC and Master computer shall be
programmed to accept the additional points. Modify existing
computer graphics and software to accommodate new points.

Pumps

Pumps shall be vertical turbine, end suction or horizontal split
case pumps capable of pumping filtered effluent.

Pumps shall be selected based on the head conditions and flow
currently existing and those anticipated based on the planned
system improvements.

A minimum of two pumps shall be provided at all effluent
pump stations.

Each pump at the effluent pump station shall be capable of
pumping the design flow and head.

Piping and Valves

All piping, valves, fittings and appurtenances shall be flanged
or mechanical-joint ductile iron. Flanged fittings shall be
allowed in valve vaults and wet wells, but shall not be allowed
in direct bury conditions.

Discharge piping shall have restrained joints as necessary to
resist thrust. Thrust blocks will not be considered as an
alternative under normal conditions.

Each pump shall have a separate suction and discharge line.
Connection of the pump discharge lines shall be after all

valving, and prior to any required flow metering.

Check valves shall be swing check or rotary ball type.
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Shut-off valves shall be provided on each individual pump
discharge in the valve vault. Shut-off valve types shall be a
gate valve or butterfly valve.

. Flow Meters

Each pump station shall have a flow meter.

Flow meters shall be magnetic flow meters. Flow meter
system shall consist of a flow element and an indicating
transmitter mounted remotely from the meter tube assembly.
The flow meter system shall be accurate to within 1 percent of
flow rate for velocities between 3 and 30 feet per second.

Flow meter body shall be constructed from 304 stainless steel
tube with flanged ends. Flanged ends shall be Pressure Class
150 steel with flange pattern matching the adjacent piping.
Electrodes shall be 316 stainless steel and conical shaped for
self-cleaning. Flow meter body shall be lined with
polyurethane.

Flow meter transmitter shall have “DC” excited coils. The
flow meter transmitter electronics shall be microprocessor
based, and shall accept the millivolt input from the meter and
provide a 4-20 mA linear output signal proportional to flow.

A stainless steel grounding ring on the inlet and outlet shall be
provided.

Acceptable manufacturers:
a. Brooks Instrument Division, Emerson Electric

Company.
b. The Foxboro Company.

c. Honeywell Process Control Division.
d. Rosemount Inc.

e. Great Lakes [nstruments.

f.  Approved equal.

Flow meters shall be located within a vault as shown in the
details in Appendix A.

Flow meters shall be connected to the SCADA system to
provide real-time flow data.
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B. Effluent Reuse Force Mains
1. Pipe Materials

All effluent reuse force mains shall be greater than 4 inches in
diameter. Effluent reuse force mains 4 inches to 12 inches
shall be constructed of Pressure Class 350 ductile iron pipe or
C900. For pipe sizes of 14 inches and greater, the designer
shall specify the minimum pressure class necessary for the
specific design based on laying condition, depth of bury, loads
and other factors. If used, all ductile iron pipe shall be lined
with cement mortar lining, except in locations where a
corrosion-resistant lining is warranted. If used, all ductile
iron pipe shall be encased in purple polyethylene wrap.

Designer shall calculate the required thrust restraint at all
changes in horizontal and vertical alignment. Adequate thrust
restraint shall be provided by the means of restrained-joints.
Location and details of restrained-joints shall be shown on the
construction plans. Where restrained-joint pipe 1s required,
the designer shall require the use of one of the following (or
“approved equal”) joint restraints:

American Ductile Iron - Lok-Ring
U.S. Pipe - TR Flex

EBAA Iron Inc. — Megalug
Griffin Pipe Products — Snap-Lok

o op

2. Alignment

Effluent reuse force mains shall be located within a public
right-of-way, whenever possible.

When a public right-of-way is not available, or does not
follow the necessary alignment of the effluent force main, the
designer shall utilize an existing public utility easement or
publicly-owned parcel wherever possible. As a last resort, the
designer may utilize a horizontal alignment that requires that a
new easement be obtained. The designer shall advise Lake
Havasu City that said easement is required, shall provide all
legal descriptions and maps necessary to obtain said easement,
and obtain said easement on behalf of Lake Havasu City.

Easements shall be a minimum of 20 feet wide unless
otherwise noted for pipes less than twelve inches in diameter.
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Pipes twelve inches and larger shall require easements of
sufficient width for equipment to install, remove, or maintain
the pipe but in no instance less than 20 feet in width. All
effluent force mains constructed within easements shall be
constructed of ductile iron pipe or C900/905 PVC pipe, and
all manholes and vaults shall have locking lids.

Effluent reuse force mains shall be located as necessary to
avoid conflicts with existing utilities. The effluent reuse force
main can be located in an area on one side of the right-of-way
centerline, but within the right-of-way. Effluent reuse force
mains must be separated from potable water lines, sanitary
sewer mains, and sanitary sewer force mains in accordance
with these Standards.

The minimum cover over any effluent reuse force main shall
not be less than four feet. The maximum cover over any
effluent reuse force main shall not be greater than ten feet
except in locations approved by the Public Works Director or
his designee.

Effluent force mains shall grade continuously uphill, if
possible, to prevent accumulation of air at high points. The
vertical alignment of effluent force mains should follow the
topography to the degree practical in order to minimize
excavation.

Air/vacuum release valves shall be incorporated into effluent
reuse force mains at all necessary high points along the line to
eliminate air accumulation. Effluent force mains shall be laid
at a grade that minimizes the need for air release/vacuum
valves. Where installation of such valves cannot be avoided,
the valve shall be installed in a pre-cast concrete vault,
properly vented, with provisions for temporary back flushing
without cross connections. All connecting hardware for air
release/vacuum valves shall be 316 stainless steel.

3. Velocities

Per ADEQ, the minimum velocity in an effluent reuse force
main shall be 3 feet per second.

Per ADEQ, the maximum velocity in an effluent reuse force
main shall not exceed 7 feet per second.
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4. Separation from Potable Water & Sanitary Sewer

Separation of reclaimed water systems from gravity sanitary
sewers, sanitary sewer force mains, and potable water systems
shall abide by the rules established in these Standards.

Separation of reclaimed water systems from gravity sanitary
sewers, sanitary sewer force mains, and potable water systems
shall be in accordance with the details provided in Appendix
A.

5. Separation from Utilities and Structures

Separation of effluent reuse force mains from other utilities
(gas, electric, telephone, cable television, fiber optic, etc) shall
be a minimum of 10 feet.

Separation of effluent reuse force mains from all structures,
both above and below ground, shall be a minimum of 10 feet.

The Public Works Director or his designee may review
locations where the above separations can not be adhered to,
and may allow a variance from the above separations on a
case by case basis.

6. Acceptance Testing of Effluent Reuse Force Mains

Perform hydrostatic pressure and leakage tests on all sections
of effluent force main. The City Engineer or his designee
shall witness pressure and leakage test. Testing shall conform
to AWWA C600 or C900/905 procedures, as modified
herein. Testing shall be performed after backfilling.

Test separately in segments between sectionalizing valves,
between a sectionalizing valve and a test plug, or between test
plugs. Select test segments such that adjustable seated valves
are isolated for individual checking. All anchors, braces, and
other devices to withstand hydrostatic pressure on plugs shall
be installed.

Limit fill rate of line to available venting capacity. Fill rate

shall be regulated to limit velocity in lines when flowing full
to not more than 1.0 fps.
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1.12 Sewer Flow Meters

A.

Owner shall make water for testing available to Contractor at
nearest practical source.

Pressure and Leakage Test Procedure:

a.

Test pressure shall not be less than 1.25 times the
working pressure at the highest point along the test
section.

Test shall be at least 2-hour duration. Maintain
pressure throughout test +5 psi of test pressure.

Leakage test shall be conducted concurrently with the
pressure test.

Line is acceptable when leakage does not exceed that
determined by the following formula (in English
units):

L = 0.0000075 SD(P)"2, in which

L = allowable leakage, in gallons per hour

S = length of pipe tested, in feet

D = nominal diameter of the pipe, in inches

P = average actual leakage test pressure in psig

These formulas are based on an allowable leakage of
11.65 gpd/mile/in of nominal diameter at a pressure of
150 psi.

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

Repair deficiencies and repeat test as necessary unti)
satisfactory performance of test.

All visible leaks are to be repaired regardless of the
amount of leakage.

Sanitary sewer flow meters may be installed in accordance with these
regulations for the purpose of metering flow from an individual
property that has metered water use of which a significant portion is not
discharged to the public sewer system. The individual property will be
a large water user such as a wet industry, condominium/apartment
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complex, hotel or large commercial facility. The measured flow should
also have a pipe velocity greater then 0.75 ft/sec.

A licensed plumbing contractor shall perform all plumbing work. All
electrical work shall be performed by a licensed electrical contractor.
All appropriate plumbing and electrical permits are required.

The metering equipment shall be an Ultrasonic Open Channel Flow
Meter, Doppler radar type flow meter, a combination of both, or the
latest technologically advanced flow meter on the market or approved
equal. The installation of the metering equipment shall be as directed
by the manufacturer and the Sewer Flow Meter detail included in
Appendix A. The following options are required:

1. Digital LCD readout in gallons
2. Seven digit non-resetable totalizer
3. Sufficient cable for proper installation

The metering equipment shall be installed in a Plasti-fab metering
manhole or approved equal.

In addition, the following options are required on the manhole:

1. Traffic-rated lid

2. Stainless steel sonic bracket

3. Neoprene boots with stainless steel bands for 4-inch and
larger pipe

Other methods of measurements may be allowed at the discretion of the
City Engineer if the reliability and degree of accuracy of flow
measurement of the proposed equipment can be shown to be equal to,
or greater than, the system described above.

1.13 Plans and Specifications Requirements

A. Requirements

Gravity Sanitary Sewers, Lift Stations, Pump Stations, Sanitary Sewage
Force Mains, & Effluent Reuse Pump Stations and Force Main designs
shall adhere to the following:

1. Plans shall be reproduced on paper 24 inches by 36 inches
(117 x 17” available on request).

2. Provide plan and profile drawings of proposed construction at
a horizontal scale not to exceed 1 inch =50 feet and a vertical
scale not to exceed linch =10 feet.
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3. Be of sufficient detail to provide a clear understanding of the
work to be constructed and shall be suitable for bidding by the
City.

4. Shall show the horizontal and vertical location of all known
utilities.

5. Show topographic contours.

6. Shall show all easements and rights-of-way.

7. Shall provide a vicinity map showing the location of the work
to be constructed.

8. Shall show electrical equipment locations, electrical service,
and single line diagrams.

9. Upon completion of design, and after approval from ADEQ
and Lake Havasu City has been obtained; Provide Lake
Havasu City with hard copy and electronic specifications and
reproducible drawings of all plans, sections and details, plus
electronic files of all drawings in AutoCAD, Release 2000 or
newer.

Upon completion of construction, and after approval of construction by
ADEQ, provide to Lake Havasu City as-built construction drawings of
all plans, plus all pressure and leakage testing records, all septic tank
abandonment records, Engineer’s Certificate of Completion, and all
other documents related to project approval.

2.0 HYDROGEN SULFIDE ISSUES

Sewers constructed at minimum slopes and sewage pump stations and force
mains produce long detention times. Higher ambient temperatures also
facilitate odor generation. To eliminate corrosion possibilities, it is required
that all future sanitary sewer force mains be designed and installed with
C900/C905 PVC pipe.

Corrosion of exposed concrete or metal surfaces occurs from the bacterial
oxidation of H,S to sulfuric acid (H,SO4) under aerobic conditions in the
presence of moisture and CO; in sewer systems which support the bacterial
metabolism and carbon source respectively. Sulfuric acid is highly corrosive
to the cement paste in concrete and is highly corrosive to steel. Therefore, it
is recommended that that all future sanitary sewer force mains be installed
with C900/C905 PVC pipe.

Odor Control and Corrosion Control - There are several options for
controlling odor and some of the control methods are also effective in
controlling corrosion. Vapor phase control can be accomplished by biological
filters or chemical scrubbers. These require varying levels of operation and
maintenance and treatment is limited to off-gas vapors from a wet well or
manhole. Liquid phase control can result in treatment of the odor and
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reduction of the potential for corrosion. Chemical costs may be optimized by
utilizing liquid phase treatment and a vapor phase polish.

Sodium hypochlorite is one method available for liquid phase treatment.
Lake Havasu City currently uses this method at the Aquatic Center Pump
Station. The City has had very good success with the injection of Bioxide®
at strategic locations in the system for larger sewage pump stations. The
calcium nitrate in the Bioxide® acts as an oxygen source for the bacteria.
Bacteria use the oxygen from the nitrate preferentially to using the oxygen
from sulfate. This reduces the sulfide formation. The Bioxide® product is
primarily recommended for larger pump stations where flows are higher.

Each new sewage pump station and the corresponding force main should be
evaluated for the potential of odor generation and corrosion. The following items
should be considered:

* Analysis of potential lengthy detention times
e The possibility of air entrainment in the force main

¢ Higher ambient temperatures encountered and it’s potential effect on the
system

Vapor phase odor control should be included in all major pump stations. All
pump stations shall be designed to provide for future chemical addition for liquid
phase treatment. In general the following guidelines should be followed in the
design process:
¢ Maintain dissolved oxygen greater than 0.5 mg/l.
e Keep dissolved sulfide less than 0.1 to 0.3 mg/l, while 0.1 mg/l is
preferred, it may be difficult and costly to achieve.
¢ Maintain hydrogen sulfide in the air at less than 3 to 5 parts per million
(ppm).

e Increase pipe crown pH to 4.0 or higher.

All of the items stated above shall be addressed in the evaluation of pump
stations and force main systems during design.

It is noted that current design standards achieve a 3-foot per second (fps)
mintmum velocity in force mains. With regard to odor control on short force
mains, a velocity of 3 fps may be acceptable on certain sections of force main
with high cycle times and resultant short detention times in the wet well and
force main. However on longer force mains, it is recommended that the
minimum velocity for odor and corrosion control be adopted as shown in the
following table.
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Table 5.0 — Minimum Velocities

Force Main Minimum Velocity (fps)
Size (in.) Typical Wastewater Heavy Grit Wastewater
<12 3.2 3.9
12-30 3.5 4.3
32-60 4.1 5.0

Pump station suction pipes and wet well geometry should be designed to
minimize the buildup of organic matter thus reducing the generation of dissolved
sulfide and hydrogen sulfide gases. Wastewater discharged from force mains to
manholes should enter at the invert or below the low water level to reduce
disturbance. For larger force mains where this application may not be possible
the manhole will be constructed to accept the flow from the force main and direct
it into the mainstream flow channel by way of a smooth transition. In general,
pump stations should be designed with the following guidelines:

e Use variable speed pumps for decreased detention time by adjusting the
pump level switches.

e Influent drop pipes should be used to bring wastewater in below the wet
well water level to reduce turbulence, a stilling well is also acceptable.

e Pump suction should be of a great enough velocity to move solids and
eliminate dead spots at base elevation.

During the initial years of pump station operations, when flows are lower than
future expectations, it is recommended pump RPM’s be increased to move
wastewater through the main(s) at higher velocities and therefore reduce
detention times.

Hydrogen sulfide is a colorless gas with a foul odor, it is slightly heavier than air
and is toxic to humans at higher concentrations. Hydrogen sulfide can be
problematic to the City’s owned and operated sanitary sewer systems in that it
has the potential to produce nuisance odor and can be a destructive corrosive
compound in the form of sulfuric acid. The conditions required for hydrogen
sulfide corrosion are as follows:

1. Presence of dissolved sulfides in the water.
. Release of hydrogen sulfide gas from water phase to gaseous phase
3. Biological oxidation of hydrogen sulfide to sulfuric acid above the
wastewater surface in a pipe or basin.
4. Acid attack on the moistened surfaces of cementatious or metallic surfaces
exposed to the atmosphere

Further, sulfides and their presence in sewer systems is usually due to the

bacteriological reduction of sulfate in the absence of oxygen and the presence of
organic matter.
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The main strategy in designing sewer systems is controlling and preventing the
generation and formation of hydrogen sulfide. This mainly involves several
design features such as but not limited to choices of sewer and force main pipe
material, sewer routings, sewer slopes, sewer pipe sizes, sewer flow type (gravity
and/or pumping), flow retention time, sewer flow characteristics such as
dissolved oxygen, flow pH value, flow temperature, sulfur compounds and other
design features.

The gravity sewer collection system has the following characteristics:
The sewers are built on an alluvial fan having an average slope of
approximately 3%.
Detention times throughout the system are minimal (less than one hour)
Gravity sewers are built with PVC pipe
Manholes are coated at points where greater turbulence is suspected
Manholes are designed with drops of at least 0.2 feet through the manhole
This results in limited susceptibility to hydrogen sulfide problems. The
aggressive slope of the sewers, the limited detention times, and the possibility of
reaeration, limits the chance of the sewage becoming anaerobic in nature.

Another approach to hydrogen sulfide related issues is the use of predictive
calculations or forecasting where hydrogen sulfide will occur. An example of
predictive equations, were those in the 1970’s by R.D. Pomeroy and supported
by the EPA in 1985.

3.0 SUBMITTAL GUIDELINES

3.1

Engineering Phases
The performance methods for engineering and design are process based and
are oriented to the following project phases:

e Pre-Design — This is the conceptual design phase where the treatment or
conveyance process is conceptualized in accordance with the project
requirements. Sound engineering judgment will be used for the basis of
design. A preliminary submittal will be provided to the City,
construction administration staff, ADEQ and other utility companies.

e 30% Design- This is the preliminary phase of the design. During this
phase, the following will be deliverables:
o Site layouts
o Horizontal and spot checks of vertical
o Cost estimate

e 60% Design- This is the detailed phase of the design. During this phase,
the following will be deliverables:
o Plan and Profiles
o Paving Plan
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0 Details
o Specifications
o Cost Estimate

e 100% Design- During this phase, all design review all 60% design
comments will be incorporated with the following will be deliverables:

Plan and Profiles

Paving Plan

Details

Specifications

Design Report

Cost Estimate

© O 0O 0O O O

o Update 100% Final Design/Issued for Bids — During this phase, the 100%
Design Package will be reviewed for completeness. Once reviewed and
approved, Design Package will prepared for bids.

3.2  Design Basis

Engineering / Design is based on the Standard Details, Specifications and
Design Criteria

Modifications to the basic design criteria will be performed only upon
written agreement between the Lake Havasu City Department of Public
Works. Omissions or other modifications to the design criteria will be
identified to the client and the design will be altered only upon agreement by
and direction from the Lake Havasu City Department of Public Works...

Design reviews will be performed at appropriate stages in the design. All
design review comments will be resolved prior to final approval.

3.3 Drawings

Drawings will be produced as follows:
e Design drawings will be developed in AutoCAD Version 2006 format.
e Drawings will be (24” x 36”) sized sheets, unless otherwise requested.

¢ Final drawing package will be in PDF format and also on CD.
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APPENDIX A

INDEX OF DETAIL DRAWINGS

DETAIL 1
TYPICAL TRENCH USING NON-SHRINK FLOWABLE BACKFILL

DETAIL 2
TYPICAL TRENCH FOR SEWER INSTALLATION WHEN PAVEMENT IS
REPLACED

DETAIL 3
TYPICAL TRENCH FOR SEWER INSTALL IN AREAS OUTSIDE ROADWAY

DETAIL 4A
TYPICAL WASH CROSSING

DETAIL 4B
TYPICAL WASH CROSSING - CROSS SECTION

DETAIL 5
CASING PIPE & END SEAL

DETAIL 6A
WATER AND SEWER SEPARATION/EXTRA PROTECTION —
ENCASEMENT FOR PIPE CROSSING

DETAIL 6B
WATER AND SEWER SEPARATION/EXTRA PROTECTION —
ENCASEMENT FOR PARALLEL PIPES

DETAIL 6C
WATER AND SEWER SEPARATION/EXTRA PROTECTION —
CROSS SECTION DETAILS

DETAIL 6D
WATER AND SEWER SEPARATION/EXTRA PROTECTION — NOTES

DETAIL 7A
MANHOLE INVERT PLAN AND GENERAL NOTES
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DETAIL 7B
STANDARD PRECAST CONCRETE MANHOLE

DETAIL 7C
OUTSIDE DROP MANHOLE

DETAIL 7D
SHALLOW PRECAST CONCRETE MANHOLE

DETAIL 8
INLINE CLEANOUT DETAIL

DETAIL 9
TYPICAL CLEANOUT FOR END OF LINE

DETAIL 10A
SEWER SERVICE BUILDING CONNECTION PLAN VIEW

DETAIL 10B
SEWER SERVICE BUILDING CONNECTION - CROSS SECTION A

DETAIL 11
SEWER SERVICE BUILDING CONNECTION TO EXISTING SEWER

DETAIL 12
HOUSE SERVICE LINE CONNECTIONS - DETAIL & NOTES

DETAIL 12A
SEPTIC TANK CLOSURE NOTES

DETAIL 13
HOUSE SERVICE LINE CONNECTION - RUCK SYSTEM

DETAIL 14
DRY SERVICE LATERAL TYPE A - PLAN VIEW

DETAIL 15
DRY SERVICE LATERAL TYPE A — CROSS SECTION & NOTES

DETAIL 16
DRY SERVICE LATERAL TYPE B - PLAN VIEW

DETAIL 17
DRY SERVICE LATERAL TYPE B — CROSS SECTION & NOTES
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DETAIL 18
DRY SERVICE LATERAL TYPE C - PLAN VIEW

DETAIL 19
DRY SERVICE LATERAL TYPE C — CROSS SECTION & NOTES

DETAIL 20
DRY SERVICE LATERAL TYPE D - PLAN VIEW

DETAIL 21
DRY SERVICE LATERAL TYPE D — CROSS SECTION & NOTES

DETAIL 22
DRY SERVICE LATERAL TYPE E - PLAN VIEW

DETAIL 23
DRY SERVICE LATERAL TYPE E - CROSS SECTION & NOTES

DETAIL 24
DRY SERVICE LATERAL TYPE F - PLAN VIEW

DETAIL 25
DRY SERVICE LATERAL TYPE F — CROSS SECTION & NOTES

DETAIL 26A
CMU SCREEN WALL - PLAN VIEW

DETAIL 26B
CMU SCREEN WALL - ELEVATION A

DETAIL 26C
CMU SCREEN WALL - ELEVATION B

DETAIL 26D
CMU SCREEN WALL - ELEVATION C

DETAIL 27
TYPICAL WALL PIPE — INTERIOR WALL

DETAIL 28
TYPICAL WALL PIPE - EXTERIOR WALL

DETAIL 29
HARNESSED SLEEVE COUPLING TIE-ROD

Page 44 of 46



DETAIL 30
WALL PIPE SUPPORT

DETAIL 31
PIPE SUPPORT SADDLE

DETAIL 32A
MAGNETIC FLOW METER VAULT - BASE SLAB PLAN

DETAIL 32B
MAGNETIC FLOW METER VAULT - CROSS SECTION A

DETAIL 32C
MAGNETIC FLOW METER VAULT - TOP SLAB PLAN

DETAIL 33A
COMBINATION AIR/VACUUM SEWER RELEASE VALVE MANHOLE

DETAIL 33B
COMBINATION AIR/VACUUM SEWER RELEASE VALVE

DETAIL 34
MANHOLE CASTINGS

DETAIL 35A
VALVE VAULT/WET WELL - TYPICAL PROCESS LAYOUT

DETAIL 35B
TYPICAL PUMP STATION - SECTION A

DETAIL 35C
TYPICAL PUMP STATION SECTION W/ OUTSIDE DROP

DETAIL 36A
STANDARD DRIVEWAY DETAIL-PLAN VIEW

DETAIL 36B
STANDARD DRIVEWAY DETAIL — NOTES

DETAIL 37
VERTICAL CURB AND GUTTER - TYPE I

DETAIL 38
VERTICAL CURB & GUTTER - TYPE II
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DETAIL 39
6-INCH VERTICAL CURB

DETAIL 40
WATER SERVICE CONNECTION DETAILS

DETAIL 41
WATER SERVICE TERMINATION DETAILS

DETAIL 42
WATER VALVE BOX DETAIL -SCREW-TYPE

DETAIL 43
SEWER FLOW METER - INDIVIDUAL SERVICE

DETAIL 44
FORCE MAIN CONNECTION

DETAIL 45
BACKWATER VALVE INSTALLATION DETAIL

DETAIL 46
BACKWATER VALVE DETAIL
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LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT
TYPICAL TRENCH USING NON-SHRINK FLOWABLE BACKFILL

REMOVE NON-SHRINK BACKFILL TO A DEPTH
EQUAL TO EXISTING PAVEMENT BUT NOT
TACK COAT EXISTING LESS THAN 2°.  PATCH WITH ASPHALTIC
EDGES AFTER CONCRETE FLUSH WITH EXISTING PAVEMENT.
BRUSHING CLEAN

STAGE 2

SAW CUT FULL DEPTH EXISTING ASPHALTIC
STAGE 1 \ CONCRETE PAVEMENT

;\\// 7 NON—SHRINK BACKFILL

> FILL FLUSH WITH ASPHALT
& UNTIL READY FOR A.C.
7% PAVING (STAGE 2)

2-0"

3/4” MINUS GRADED SELECT NATIVE
GRANULAR MATERIAL SCREENED AND

COMPACTED IN 8" LIFTS TO 95% MINIMUM

DENSITY AT OPTIMUM MOISTURE, OR 3/4"
QUARRY RUN GRANULAR MATERIAL
COMPACTED IN 8" LIFTS TO 95% MINIMUM
DENSITY AT OPTIMUM MOISTURE AT
CONTRACTOR’S OPTION.

DETECTOR TAPE (METALLIC)

3/8" MINUS BEDDING SAND OR
3/4" MINUS QUARRY RUN
GRANULAR MATERIAL AT
CONTRACTOR'S OPTION

VARIES (1

1'-0" TYP.

NOTES:

1) USE NON—SHRINK BACKFILL FLUSH WITH EXISTING ASPHALT UNTIL STAGE 2 PATCH.
2.) APPROVED NON-SHRINK BACKFILL MIX DESIGN IS AS FOLLOWS:
200 LBS. COARSE AGGREGATE ( 3/8")
3200 LBS. FINE AGGREGATE ( SAND )
233 LBS. CEMENT ( TYPE V )
40 GALLONS WATER
3) MAINTAIN VEHICLE TRAFFIC DURING CURE TIME WITH METAL PLATES.
4) THIS DETAIL SHALL APPLY ONLY TO ROADWAY AREAS NOT TO RECEIVE TOTAL PAVEMENT
5.) SEE SPEC LHC 02300 3.4B FOR MAX/MIN
TRENCH WIDTH RQUIREMENTS.

PIPE (TYP.)

DETAIL #:1 SCALE: NTS DATE




LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT

TYPICAL TRENCH FOR SEWER INSTALLATION WHEN
PAVEMENT IS REPLACED

RECOMPACT ENTIRE ROAD SUBGRADE AS PER SPECIFICATIONS
AND INSTALL 2" ASPHALT CONCRETE PAVEMENT

~
l STAGE 2 ’

EXISTING ASPHALTIC CONCRETE
PAVEMENT TO BE REMOVED,
STORED/DISPOSED OF, AND
REPLACED AS PER
SPECIFICATIONS

3/4” MINUS GRADED SELECT NATIVE
GRANULAR MATERIAL SCREENED AND
COMPACTED IN 8" LIFTS TO 95% MINIMUM
DENSITY AT OPTIMUM MOISTURE, OR 3/4"
QUARRY RUN GRANULAR MATERIAL
COMPACTED IN 8" LIFTS TO 95% MINIMUM
DENSITY AT OPTIMUM MOISTURE AT
CONTRACTOR'S OPTION.

DETECTOR TAPE (METALLIC)

VARIES (3'-0" MINIMUM)

1"=0" TYP.

3/8" MINUS BEDDING SAND OR
3/4" MINUS QUARRY RUN
GRANULAR MATERIAL AT

CONTRACTOR'S OPTION
PIPE (TYP.)

NOTE St

1.) THIS DETAIL TO BE USED FOR ALL ROADWAY SEWER INSTALLATION WORK UNLESS OTHERWISE
2.) SEE SPEC LHC 02300 3.4B FOR MAX/MIN TRENCH WIDTH REQUIREMENTS.

FROSLIE, CITY ENGINEER

DETAIL #: 2 SCALE: NTS DATE




LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT

TYPICAL TRENCH FOR SEWER INSTALL IN AREA OUTSIDE ROADWAY

RESTORE SURFACE TO MATCH EXISTING
SURFACE PRIOR TO CONSTRUCTION

3/4” MINUS GRADED SELECT NATIVE
GRANULAR MATERIAL SCREENED AND

COMPACTED IN 8" LIFTS TO 95% MINIMUM

DENSITY AT OPTIMUM MOISTURE, OR 3/4"
QUARRY RUN GRANULAR MATERIAL

COMPACTED IN 8" LIFTS TO 95% MINIMUM
DENSITY AT OPTIMUM MOISTURE AT

CONTRACTOR’S OPTION.
DETECTOR TAPE (METALLIC)

3/8" MINUS BEDDING SAND OR

3/4” MINUS QUARRY RUN
GRANULAR MATERIAL AT

CONTRACTOR'S OPTION
PIPE (TYP.)

VARIES (3'-0" MINIMUM)

1'=0" TYP.

NOTES:

1.) THIS DETAIL TO BE USED FOR ALL SEWER INSTALLATION WORK OUTSIDE ROADWAYS UNLESS OTHERWISE NOTED.
2.) SEE SPEC LHC 02300 3.4B FOR MAX/MIN TRENCH WIDTH REQUIREMENTS,

. GREGORYYFROSLIE, CITY ENGINEER

DETAIL #:3 SCALE: NTS DAT
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LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT
TYPICAL WASH CROSSING CROSS SECTION

WASH /DRAIN SURFACE

NON—SHRINK BACKFILL
FILL FLUSH WITH ASPHALT
UNTIL READY FOR A.C.
PAVING (STAGE 2)

1'-0" (MIN.)

3/4” MINUS GRADED SELECT NATIVE
GRANULAR MATERIAL SCREENED AND

COMPACTED IN 8" LIFTS TO 95% MINIMUM

DENSITY AT OPTIMUM MOISTURE, OR 3/4"
QUARRY RUN GRANULAR MATERIAL

COMPACTED IN 8" LIFTS TO 95% MINIMUM
DENSITY AT OPTIMUM MOISTURE AT
CONTRACTOR'S OPTION.

DETECTOR TAPE (METALLIC)

3/8" MINUS BEDDING SAND OR
3/4" MINUS QUARRY RUN
GRANULAR MATERIAL AT

CONTRACTOR'S OPTION
PIPE (TYP.)

VARIES

1'=0" TYP.

NOTES:

1) USE NON—SHRINK BACKFILL FLUSH WITH WASH/DRAIN SURFACE.
2.) APPROVED NON—SHRINK BACKFILL MIX DESIGN IS AS FOLLOWS:

200 LBS. COARSE AGGREGATE ( 3/8")
3200 LBS. FINE AGGREGATE { SAND )
233 LBS. CEMENT ( TYPE V)
40 GALLONS WATER

3.) SEE SPEC LHC 02300 3.4B FOR MIN/MAX
TRENCH WIDTH REQUIREMENTS.

FROSLIE, CITY ENGINEER

DETAIL #: 4B SCALE: NTS DATE
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LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT

WATER/SEWER SEPARATION/EXTRA PROTECTION
ENCASEMENT FOR PARALLEL PIPES

10° MIN. , L 107 MIN,
PERPENDICULAR l ‘ PERPENDICULAR

':~:-. L e et IR
B

" . 8

s "'4...' ! L. 1 . . :-.:_..: ;
N2 SN

o) I -

ELEVATION

WATER 0OR
SEWER MAIN
4000 PSI
CDNCRETEA\
> . - o
|6

NOTES: END VIEV

CONCRETE ENCASEMENT iS AN ALTERNATE TO BE USED WITH PVC
PIPE AND IF EXISTING CONDITIONS DO NOT COMPLY WITH ZONES

A & B SHOWN ON DETAIL 6C. IF DUCTILE IRON PIPE (S USED IN
THE AREA OF THE PIPE CROSSING AND ZONE A & B REQUIREMENTS
ARE MET, THEN MECHANICAL JOINT DUCTILE IRON PIPE OR SLIP ON
JOINT DUCTILE IRON PIPE WITH JOINT RESTRAINT IS ACCEPTABLE.

7.4.0%
DATE

DETAIL #: 6B SCALE: NTS

7 GREGORY/ FROSLIE, CITY ENGINEER




LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT

WATER/SEWER SEPARATION/EXTRA PROTECTION
CROSS SECTION DETAILS

(%)
Ld
(074
<T
4 pr > 2 4
B ]
GRAVITY
SANITARY 2’
SEWER -
/ VARIES
MAIN A
/ &
—
JONE B UNLIMITED
/ ‘

CROSS SECTIOGN DETAIL FOR
GRAVITY SANITARY SEWER

VARIES

6/

-

—
4/
PRESSURE | ZONE B
OR FORCE

SANITARY |/ %7 2’
%z 47/m

ZONE B UNLIMITED

CROSS SECTION DETAIL FOR
PRESSURE OR FDORCE MAIN SANITARY SEWE

" GREGOFY FROSLIE, CITY ENGINEER

| DETAIL #:6C SCALE: NTS DATE
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LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT

MANHOLE INVERT PLAN AND GENERAL NOTES

INVERT IN LEFT

* PRECAST BASE (CONTRACTOR
INSTALLED PAVED INVERT)

INVERT DU?{ :ﬁ INVERT IN

Q/
INVERT IN RIGHT
FLOW PLAN

—_———————

A _rLov

L
NOTES:

1 WATERSTOPS, RAM-NEK SEALS, OR AN APPROVED EQUAL
SHALL BE USED ON ALL PIPE PENETRATIONS.

2. INTERIOR SURFACE OF THE MANHOLE SHALL BE SMOOTH,
UNIFORM AND SELF CLEANING. PRECAST CONCRETE MANHOLES
SHALL HAVE AN INTERIOR COATING SYSTEM AS MANUFACTURED
BY POLYMORPHIC POLYMERS CORPORATION (PCP); LIFE LAST
COATING SYSTEM, OR ENGINEER APPROVED EQUAL.

3. MINIMUM OF 0.2 FT DROP BETWEEN INVERTS,

ROSLIE, CITY ENGINEER

DETAIL #:7A SCALE: NTS DATE




LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT

STANDARD PRECAST CONCRETE MANHOLE

SCORED CONTRACTION JOINTS
WITH 1/2" RADIUS <(REQ.4 PLACES).

1'=0% (MIND
CONCRETE COLLAR

MANHOLE FRAME AND COVER

FINISH GRADE TOP EL. SHOWN ON SCHEDULE

2 ROwWS OF 374 10 17
PREFORMED BITUMASTIC

MIN.

MAX.

30°-0"

JOINT SEALER

ADJUSTMENT RINGS
(3 MAXIMUM> TO FINISH GRADE

4* MIN.
12° MAX.

PLASTIC JOINT MATERIAL

CONE SHALL BE
ECCENTRIC WITH DOPENING
OVER INLET SIDE

MAX.

6" MIN,
A 8" MAX.

30 MIN.

36°

4/_0'

RAM~-NEK SEAL\ MIN.
OR APPROVED
EQUAL ON ALL 3 BITUMINOUS WATERPROOF
JOINTS (TYPD, N EXTERIOR OF MANHOLE

-0" MIN,

81
25

PIPES LARGER THAN 24” AND
. RUBBER ‘PRESS-BOOT” TYPE
X GASKET WITH CLAMP &

! EXPANSION RINGS FOR PIPES
24" AND SMALLER

_;ég:" S e 47 MIN,
-l ‘ & MIN. TO PIPE
: //////fINVERT ouT
BASE EL.

N 2* MIN. NON-SHRINK GROUT FOR

2=6" MIN,
|

81

. PRECAST BASE

FILL CONCRETE 6° MIN.

3/4° MINUS GRADED SELECT NATIVE
GRANULAR MATERIAL SCREENED AND
COMPACTED TO 957 MINIMUM DENSITY AT
OPTIMUM MOISTURE, OR 3/4° QUARRY RUN
GRANULAR MATERIAL COMPACTED TO 95%
MINIMUM DENSITY AT OpPAIMUM MOISTURE AT
CONTRACTOR’S OPTIO

DETAIL #:78B SCALE: NTS DATE
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LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT

OUTSIDE DROP MANHOLE

17-0" (MIN)
CONCRETE COLLAR

FINISH GRADE

SCORED CONTRACTION JOINTS WITH
1/2* RADIUS (REQ.4 PLACES)

MANHOLE FRAME AND COVER
TOP EL. SHOWN ON SCHEDULE

2 ROWS OF 3/4° TO 1°
Z PREFORMED BITUMASTIC

4* MIN.

| PR JOINT SEALER

12% MAX,

INFLUENT
GRAVITY

v

S~ ADJUSTMENT RINGS
\(3 MAXIMUM> TO FINISH GRADE

2/_g” °b PLASTIC JDOINT MATERIAL

z
SEVER S

~—D0 NOT ENCASE &

CONE SHALL BE
, ECCENTRIC WITH OPENING
6’ MIN. _ OgVER INLET SIDE

BEYOND BELL NI
P ~ RAM-NECK SEAL OR
4o : APPROVED EQUAL ON
ALL JOINTS (TYP.)
- S MIN.
o BRI 6 N BITUMINDUS WATERPROOF
b ;O F e EXTERIOR OF MANHOLE
DERREE W T * MIN, NON-SHRINK GROUT FOR
AR N Jp— M /.‘/_ PIPES LARGER THAN 24‘ AND
LF 7 ormm | s e RUBBER “PRESS-BOOT” TYPE
b= . o X GASKET WITH CLAMP &
TIT | ENCASEMENT I | [+ ~. EXPANSION RINGS FOR PIPES
L e 3 smesy | ) 4l- 24" AND SMALLER.
S [ s U B l—H e 4
. '~-4"‘. ; oS |
A AU R 1
zZ - . ;. ——
21 pre e 7 6* MIN. TO PIPE
D SR A %/INVERT ouT
fos) [ e g

: ] /? KB 2l KB
' w@y | - c

72
FILL CDNCRETE—/ /><j\ 6 M

Ij\ BASE EL.

PRECAST BASE

IN.

3/4* MINUS GRADED SELECT NATIVE
GRANULAR MATERIAL SCREENED AND
COMPACTED TO 95% MINIMUM DENSITY AT
OPTIMUM MOISTURE, DR 3/4‘ QUARRY RUN
GRANULAR MATERIAL COMPACTED TO 95%

MINIMUM DENSITY AT OPJFIMUM MOISTURE AT
CONTRACTOR’S OPTIO

EG@RY/ FROSLIE, CITY ENGINEER

DETAIL #:7C SCALE: NTS




LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT

INLINE CLEANOUT DETAIL

CONTRACTION JOINT WITH
1/2" RADIUS (REQ.4 PLACES)

21_9:
12’ I N
GLUE ON FITTINGS CAST IRON_RING AND
WTH THREADED CAP COVER ASSEMBLY PERMANENTLY
CONCRETE COLLAR ype  -ABELED "SEWER
2" THICK CONCRETE BLOCKS
TYPICAL OF 3 g
]
Q [o)
LIRS BN
127
O,
3 § )
AT RO 1
S 347 - 2127
6" OR 4" CLEANOUT 12 DIA. AGGREGATE
WYE
P 6" OR 4" LINE 6" OR 4" LNE

—— FLOW

PLACE CONCRETE

DETAIL #:8 SCALE: NTS




LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT

TYPICAL CLEANOUT FOR END OF LINE

CONTRACTION JOINT WITH
1/2" RADIUS (REQ. 4 PLACES)

CAST IRON RING AND
COVER ASSEMBLY PERMANENTLY
LABELED "SEWER”

hs,

12*

347 - 21/27
DIA. AGGREGATE

{ PLACE CONCRETE

AGAINST UNDISTURBED

MATERIAL

[ TN
i 1=\
-9’ 1-Plall B
B S AT S
o AL DA
Ll
9 12
GLUE ON FITTING
WITH THREADED CAP
CONCRETE COLLAR 107
2" THICK CONCRETE BLOCKS
TYPICAL OF 3
b
DOV B
O
DD E
O
QKT D
6" OR 4" CLEANOUT 12"
6”
L .
D6 or 4" UNE | | | St
—~=——— FLOW o > "_.‘-_"'_.‘-"' Ao
DETAIL #: 9 SCALE: NTS
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LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT

HOUSE SERVICE LINE CONNECTION RUCK SYSTEM

RESIDENCE

:

/

€.0. (EXISTING) C.0. (EXISTING)

C.0.
C.0. ?

S
" T EXISTING SEPTIC TANK
= L | /
(L
\LEACH LINE
—hf— + — —_— = = —_— = = Riv

| -
wn
=
m
=
wn
=
m
—

S v\' S
SEWER MAIN

NOTE:
CONNECTION SHOULD BE MADE AT THE LOWEST
FEASIBLE POINT ON THE MAIN,

o

T
. GRéGo;Z( PROSLIE, CITY ENGINEER
7-9-0%2

®| DETAIL #:13 SCALE: NTS DATE




LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT

DRY SERVICE LATERAL TYPE A - PLAN VIEW

o
RESIDENCE
|
| c.oi'f
/— SEPTIC TANK
| _ | _
| c‘o.j’g \
LEACH LINE
/— 4" DRY SERVICE
ot

L - v — = T - — Fiv
§ STREET
\ STREET

/ 1 INSTALL 2 X 4 AT END OF DRY
LOCATION POINT REFERENCED

SEWER AT Ry 1" MIN/6"MAX
ON DEATIL 15, NOTE 3 ABOVE GRADE..

fer Tl

. GREGORA FROSLIE, CITY ENGINEER
<0

DETAIL #: 14 SCALE: NTS DATE
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LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT

DRY SERVICE LATERAL TYPE B - PLAN VIEW

a
RESIDENCE
f
| C.0
—— [FACH LINE 0.
L — _ ——I—o C.0.
C.0.
| /
| SEPTIC TANK
4" DRY SERVICE INSTALL WYE
WITH CAP
ot

- 1 _ Ry - .

¢ STREET
x STREET

f INSTALL 2 X 4 AT END OF DRY SEWER AT Riy
LOCATION POINT REFERENCED 1" MIN/6"MAX AT GRADE

ON DETAL 17, NOTE 3

" GREGORY FROSLIE, CITY ENGINEER

DETAIL #:16 SCALE: NTS DATE
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LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT

DRY SERVICE LATERAL TYPE C - PLAN VIEW

ol
RESIDENCE
l
| co.
INSTALL WYE
WITH CAP
co |
| |— _‘/— SEPTIC TANK
4" DRY SERVICE
| L , |
s ™
LEACH LINE
|——— 5

G STREET
_\ STREET

J INSTALL 2 X 4 AT END OF DRY SEWER AT R/w
LOCATION POINT REFERENCED 1"MIN/6"MAX ABOVE GRADE

ON DETAIL 19, NOTE 3

4

/ -

ﬂ GR’Eéog& FROSLIE, CITY ENGINEER
. O

DETAIL #:18 SCALE: NTS DATE
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LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT

DRY SERVICE LATERAL - TYPE D PLAN VIEW

o
co C¢b RESIDENCE
Q/O
|
|
SEPTIC TANK
( P
|
| CO. ?
LEACH LINE
(4' DRY SERVICE
ol
[—— 5
B - - -

R/w —
¢ STREET
—\ STREET
f \‘INSTALL 2 X 4 AT END DF
LOCATION POINT DRY SEWER AT R4, 1°MIN/6MAX

REFERENCED 0N DETAIL 21, NOTE 3 ABOVE GRADE

REGORY #ROSLIE, CITY ENGINEER

DETAIL #: 20 SCALE: NTS DATE
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LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT

DRY SERVICE LATERAL TYPE E PLAN VIEW

o

0.
co @ O
L

LEACH LINE
1/
AN

4) SEPTIC TANK

O

0.

RESIDENCE

/7 4* DRY SERVICE

INSTALL 2 X 4 AT END OF
DRY SEWER AT By 1“MIN/6&"MAX
ABOVE GRADE.

- y— — — ——— — — ——— — — —fy-

G STREET
\ STREET

\LCICATIDN POINT REFERENCED

ON DEATIL 23, NOTE 3

DETAIL #: 22 SCALE: NTS DATE

OSLIE, CITY ENGINEER
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LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT

DRY SERVICE LATERAL TYPE F PLAN VIEW

/— LEACH LINE

|
cg [

e % 3
Y YL NC
ol | SEPTIC TANK

o}

RESIDENCE

/7 4 DRY SERVICE

G STREET
STREET

\—INSTALL 2 X 4 AT END OF
DRY SEWER AT fyy 1"MIN/67MAX

LOCATION POINT ABOVE GRADE.

REFERENCED ON
DETAIL 25, NOTE 3

W

. GREGOR/FR’OSUE, CITY ENGINEER
7-9-0%

DETAIL #: 24 SCALE: NTS DATE
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LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT

TYPICAL WALL PIPE INTERIOR WALL

FLANGED JOIN
OR PLAIN END

NOTE:

/— FLANGED JOINT

T
A o A
MIN b MIN
| A
/N
TIT7 7777 777777
] 1
7
I |
j/ 7 H< 777 E
| D] WALL COLLAR
L"’/\/,,,L LOCATE IN CENTER

OF WAL

INTERIOR WALL

L

PIPE DIAMETER

4* THRU 12*

6'

UNLESS OTHERWISE NOTED, WALL PIPE MATERIALS SHALL BE

THE SAME AS PIPING SYSTEM DESIGN.

. GREGORY,

DETAIL #:27

SCALE: NTS

FROSLIE, CITY ENGINEER




LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT

TYPICAL WALL PIPE EXTERIOR WALL

—

—J

WS

2y

A R A

MIN > MIN
. A

/MECHANICAL JOINT

_

FLANGED JOINT
OR PLAIN END |

WALL COLLAR -
LOCATE IN CENTER
OF WALL

EXTERIOR WALL

PIPE DIAMETER A
4" THRU 12* 6

NOTE:

UNLESS OTHERWISE NOTED, WALL PIPE MATERIALS SHALL BE
THE SAME AS PIPING SYSTEM DESIGN.

OSLIE, CITY ENGINEER

DETAIL #:28 SCALE: NTS DATE
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LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT

WALL PIPE SUPPORT

~—— WALL

)
)

1/4" GAP MIN

JE

R=y

N SEE DRAWINGS FOR

PIPE SIZE, & LOCATION

RISER PIPE CLAMP
316 S§

(TYPD

AN
RN

N~

/ucp

CONCRETE ANCHOR

DETAIL #: 30

SCALE: NTS

L3 X 3 X 1/4 316 SS, WELDED
BETWEEN SUPPORT BRACKETS

316 S§ WELDED PIPE
SUPPORT BRACKET
(LOCATE AS REQD TO
PROVIDE PROPER SUPPORT
MIN. SIZE L3 X 3 X 1/4)

6" - 374" DIA. SS ADHESIVE

GREGORY AR Sl_IE', CITY ENGINEER




LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT

PIPE SUPPORT SADDLE

SEE DRAWINGS FOR
PIPE SIZE, ELEVATION
& PIPE SUPPORT LOCATION

/ PIPE 0O.D.

ADJUSTABLE PIPE SADDLE
SUPPORT (SEE NOTESS

THD. REDUCER BUSHING
& NIPPLE (SIZE AS REQD>

———SCH. 40 STEEL PIPE, SIZE
DETERMINED BY PIPE SADDLE

12" X 12 X 3/8 * THK.
(MIN.> BASE PLATE

4-3/4” DIA. SS ADHESIVE
174 /CDNCRETE ANCHOR

1 MIN. NONSHRINK GROUT

VARIES

WY L s & ™= LEVELING NUTS
e 0 a 4 :

NOTES:

WHERE PIPE SUPPORT IS INDICATED TO BE LOCATED UNDER

VALVE, PROVIDE ADJUSTABLE PLATE SUPPORT IN LIEU OF
SADDLE SUPPORT,

2. COAT PIPE SYSTEM AS SPECIFIED.

DETAIL #: 31 SCALE: NTS DATE

SLIE, CITY ENGINEER
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LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT

COMBINATION AIR/VACUUM SEWER RELEASE VALVE MANHOLE

COMBINATION AIR/VACUUM RELEASE VALVE
s ¢ FORCE MAIN

- — 446 @ 45° TO
MAIN REINF.
A -~ N TOP & BOTTOM
‘ /\\ky
#6 @ 6° £\, BOTTOM

#4 € 6" EVW, TOP
PLAN

VENTED MH. FRAME & COVER
FINISH GRADE— /

tTe

7°-0’
FOOTING

12’

~

n
1

—

- .

60" DIA. REINFORCED X g ]
CONCRETE PIPE :

, ASS BATTS
AT T
WALLS & PIPE ONL¥—— | (SIZED BY ENGINEER)

P, 5 SR
#5 B 12" EW. CTR; GRANULAR FILL
NOTE: 6’ SEWER FORCE MAIN

SEE PLAN & PROFILE DWGS
FOR LOCATIONS.

<

AS NOTED ON
PLAN & PROFILE DWGS

SECTION m

/ GREGORY/FROSLIE, CITY ENGINEER

7-5.08

DETAIL #: 33A SCALE: NTS DATE




LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT

COMBINATION AIR/VACUUM SEWER RELEASE VALVE

/— 172" SHUT-LFF VALVE

b
N

sl

\— QUICK DISCONNECT COUPLING

A

/J—HA]
1" BLOW-OFF VALVE

2* SHUT-OFF VALVE
SEE NOTE 1

A 2" NIPPLE
NOTE: /

I, CONTRACTOR SHALL INSTALL WITH SS BALL VALVES,

2. ALL NIPPLES FOR INSTALLING COMBINATION AIR/VACUUM
SEWER RELEASE VALVES SHALL BE 316 SS.

3. ISOLATE SS NIPPLE FROM MAIN CARRIER PIPE WITH TEFLON TAPE,

/ GREGORY/Rd’SUE, CITY ENGINEER
. 4.0
| DETAIL #:33B SCALE: NTS ATE




LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT

MANHOLE CASTING

| DETAIL #: 34

SCALE: NTS
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LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT

VERTICAL CURB AND GUTTER TYPE |

-

c4”
7’
/2 R
6#
—=— 12 BRODOM FINISH r—
i
: R
— - oD VARIES
a : - ' .4
a . L : ) . - q . .
4 . —1/2” BATTER DOPTIONAL X
I :
. - .. 4 . 9’ . L v
NOTES:
1. ALL EXPOSED SURFACES TO BE TROWEL FINISHED EXCEPT
AS SHOWN,

2. CONTRACTION JOINT SPACING 10" MAX.

GREGORY LIE, CITY ENGINEER

DETAIL #:37

SCALE: NTS DATE




LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT

VERTICAL CURB AND GUTTER TYPE |l

41/2" —

1 1/4” 1#5 DOWELS X 24" (SEE NOTES)

NOTES:
I. PLACE 374" EXPANSION JOINTS WITH 2’ DOWELS AT RADIUS POINTS. THESE
DOWELS SHALL BE GREASED AND WRAPPED ON DONE END WITH EXPANSION TUBES.
2. INSTALL 1 172" DEEP CONTRACTION JOINTS AT APPROXIMATELY 15" INTERVALS.
3. FIX DOWELS WITH BAR CHAIRS OR EQUAL.

GREAORY FROSLIE, CITY ENGINEER

7-9-68

| DETAIL #: 38 SCALE: NTS DATE




LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT
6-INCH VERTICAL CURB

10*
2" — 6" — Da_
1* R— r 1 R
N ﬁl

PAVEMENT L/« %7
al hd Y
_\ /t;xa | o
LA MIN. ¥

Her—
CROSS SECTION A-A
PROVIDE JOINT @ 10'—
0.C. CUT WET CONC.
2’ DEEP W/ TROWEL
EDGE FIN. W/ 1/2°
EDGING TOOL.
A< Ve R
h

WQWI//A

FRONT VIEW PAVEMENT

NOTES:
1. ALL EXPOSED SURFACES TO BE TROWEL FINISHED.
2. H=6" OR AS SPECIFIED ON PLANS,

3. CONTRACTION JOINT SPACING 10 MAX,
4. EXPANSION JOINT AS PER SPECIFICATIONS.

GREGORY FROSLIE, CITY ENGINEER

DETAIL #: 39 SCALE: NTS DATE
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LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT

WATER VALVE BOX DETAIL SCREW-TYPE

CONTRACIHION JOINT WITH
SCORED CRACK CONTROL JOINT

W/1/2" RADIUS (REQ. 4 PLACES)

8” THICK CONCRETE COLLAR TOP & COVER
| /=
!,: |

7 3 T “:/
- %) N4 ‘.m
>
<T
=
?

&y OPERATING NUT

= SHAFT (6° PIPE)
1/4* STEEL GRAVEL SHIELD DIA.
. 3/4” LESS THAN SHAFT LD,
[¥9]
2 1 DIA. COLD ROLLED STEEL
< OR 1 1/2” DIA. HEAVY STEEL
PIPE
] SOCKET FROM 1/4* STEEL 2 3/16*

SQ. x 3" DEEP

PIPE EMBEDMENT

BASE SHALL BE MATERIAL

INSTALLED ON COMPACTED
BACKFILL AT A MIN. OF 4*
ABOVE VALVE FLANGE OR
OPERATOR BODY

DETAIL #: 42 SCALE: NTS
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LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT

BACKWATER VALVE INSTALLATION

RESIDENCE

— leo (EXISTING)

rt EXISTING SEPTIC TANK
|
L 1 i
| _
¥ ]
z \
|
" LEACH LINE
3]
=
L
[72)
INSTALL NEW
BACKWATER VALVE
R — 2 — — - ——RM -
STREET
s ~_ s
2 \ SEWER MAIN
" OUTLET LOCATION
S SHOWN ON PLANS
% FOR DETALL SEE
& DETAL 1,/DT03
SEPTIC SY
NOT TO SCALE

DETAIL #:45 SCALE: NTS

NSTRUCTION NOTES:

1. PRIOR TO BEGINNING WORK
CONTRACTOR TO PROVIDE
PHOTOGRAPHS AS INDICATED IN
SPECIFICATIONS. CONTRACTOR TO
NOTIFY THE PROPERTY OWNER OF
THE PLANNED [INSTALLATION, NO
LESS THAN 48 HRS PRIOR

TO INITIALIZING WORK.

2. CONTRACTOR SHALL INSTALL NEW
PVC BACKWATER VALVE PER DETAIL
APPROXIMATELY 5' OFF OF R/W
LINE ON RESIDENTIAL PROPERTY AT
A MAXIMUM SLOPE OF %” PER
FOOT. THE BACKWATER VALVE
LOCATION MAY BE ADJUSTED TO
ENSURE MAXIMUM SLOPE IS NOT
EXCEEDED.

3. CONTRACTOR SHALL INSTALL 4"
PVC CLEAN CHECK EXTENDABLE
BACKWATER VALVE OR EQUAL.

ROSLIE, CITY ENGINEER




LAKE HAVASU CITY, ARIZONA
PUBLIC WORKS DEPARTMENT

BACKWATER VALVE
/—RISER
PPE :
- _— g OLUER CONSTRUCTION NOQTES

=== 1. PRIOR TO BEGINNING WORK
CONTRACTOR TO PROVIDE

-1 PHOTOGRAPHS AS INDICATED IN
SPECIFICATIONS. CONTRACTOR TO
NOTIFY THE PROPERTY OWNER OF
THE PLANNED INSTALLATION, NO
LESS THAN 48 HRS PRIOR

INSERT TO INITIALIZING WORK.
L PIPE

2. CONTRACTOR SHALL INSTALL NEW

PVC BACKWATER VALVE PER DETAIL

APPROXIMATELY 5' OFF OF R/W
LINE ON RESIDENTIAL PROPERTY AT
A MAXIMUM SLOPE OF 4" PER
FOOT. THE BACKWATER VALVE
LOCATION MAY BE ADJUSTED TO
ENSURE MAXIMUM SLOPE IS NOT

LOWER EXCEEDED.
COLLAR

— 7 3. CONTRACTOR SHALL INSTALL 4"

] PVC CLEAN CHECK EXTENDABLE
BACKWATER VALVE OR EQUAL.

QL____T
FLOW
———
FLAPPER
VALVE
BODY
/\GRECORY/FR@SLIE, CITY ENGINEER
b7 oi
DETAIL #:46 SCALE: NTS DATE




