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I.

GENERAL REQUIREMENTS

A. DEFINITIONS

A.S.M.E. American Society of Mechanical Engineers

A.S.T.M. American Society for Testing and Materials. All references to A.S.T.M.
shall mean the current standards as revised or amended.

AW.W.A. American Water Works Association. All references to A.W.W.A.
shall mean the current standards as revised or amended.

Applicant Any person, company, corporation, or other entity, or their agent or
contractor, which has made application for service by the District.

District  The Left Hand Water District

1.C.C. Industrial Commission of Colorado

U.S.A.S. United States of America Standards Institute. All references to U.S.A.S.
Standards shall mean the current standards as revised or amended.

B. PLANS
Three (3) copies of plans and profiles for the water distribution system to be installed
under these Standards and Specifications shall be furnished to the District; one (1) copy

will be returned to the applicant when approved and will bear evidence of such approval
by the signature of an agent of the District.

Project plans shall consist of the following:

1. A master utility plan, which illustrates the entire area to be developed.

2. The location, class, type of pipe and size of the proposed water main within
the street, alley or easement with respect to all existing utilities.

3. The location of all valves, fittings, and fire hydrants within the street, alley or
easement, existing and proposed.



4. Detail sections of ditch and stream crossings, railroad and highway crossings,
borings, etc.

5. Profiles shall be required by the District on all projects unless this requirement is
waived, in writing, by the District. They shall include dimensions, grades and
valve locations, and other pertinent information.

6. The scale of the drawings shall be at least one (1) inch equals fifty (50) feet,
unless otherwise approved by the District.

7. All plans shall be sealed and signed by a Professional Engineer registered in
the State of Colorado. The Professional Engineer responsible for the design
of the system shall be known as the Project Engineer and shall be
responsible for all plans and specifications and the field survey. Approval
by the District shall in no manner relieve the Project Engineer from
responsibility for errors or omissions in plans, specifications, or field surveys.
Any errors shall be corrected by the Project Engineer to the satisfaction of the
District and at no expense to the District.

Plan Approval

Following District approval of the construction plans, construction shall
commence within six (6) months of the date of approval by the District as shown
on the plans, or the plans must be re- submitted for review and approval. If the
construction is halted for more than six (6) months, plans must be resubmitted for
review and approval.

Plan Revisions

Should circumstances warrant changes from the approved plans or specifications,
the proposed revision must be, first approved by the Project Engineer, then
submitted and approved by the District. No work shall proceed on that portion of
the project being revised until said revisions are submitted and approved by the
District. Minor changes from the plans or specifications may be approved by
obtaining written permission from the District.

Record Drawings

It is the responsibility of the Applicant to provide the District with the following
drawings upon completion of the project:

1) One set of reproducible record drawings (Mylar)
2) One blackline paper set of record drawings
3) One digital copy of the AutoCAD and PDF files



Final acceptance of the water system will not be given until the required
record drawings and cost documentation have been provided.

C. PIPE SIZE

Minimum pipe size shall be eight (8) inches within subdivisions, with the exception
of hydrant laterals. Minimum pipe size shall be 12" for transmission mains, unless
otherwise approved by the District. Generally, mains adjacent to and paralleling
Section lines or major roadways are considered transmission mains, but the definition
of a transmission main is at the sole discretion of the District.

Six (6) inch pipe may be allowed in cul-de-sacs less than four hundred (400) feet long,
and with less than 10 lots or potential service locations, with written approval of the
District.

D. FIRE HYDRANT LOCATION

The applicant shall provide fire hydrants which conform to the requirements of these
Specifications. Fire hydrant location and spacing shall be as required by the governing
Fire Protection District or specific locations as identified by the District and is subject to
the review and approval of the District.

E. DEPTH

Water mains shall have not less than five (5) feet of cover over the top of the main to the
final finished grade of the area, including borrow ditch. Water mains shall have not more
than seven (7) feet of cover from top of pipe to final finished surface grade unless
approved by District.

F. ALIGNMENT

Water mains shall be laid under the pavement on the side of the street opposite of any
proposed sewer line installation. In commercial/industrial developments, water mains
may be laid outside, but adjacent to, the pavement to allow future tapping without the
need for pavement cuts. Final alignment shall be as approved by the District.

G. VALVE SPACING

Valves shall be placed at locations to minimize water outages in case of a line break or
repair. In general, valves shall be placed on lines of twelve (12) inch or smaller
diameter no more than four hundred (400) feet apart. For lines larger than 12" the
valve location and spacing will be determined by the District.

A minimum of three (3) valves shall be installed atevery tee and four (4)
valves installed at every cross, unless approved by the District.



H. AIR/VACUUM VALVES

Air and vacuum valves may be required at extreme high points on water lines twelve
(12) inches and larger. The District may require installation on smaller lines as deemed
necessary.

I. SYSTEM LOOPS

Subdivision water systems and line extensions should be designed to provide system
loops to existing mains and minimize dead-ends wherever possible.

J. FIRE LINES

Fire sprinkler lines shall be connected to the main with a flanged or swivel tee
if a wet tap is notrequired. Mechanical joint restraints are required for the entire
length of the fire line. Ductile Iron piping is required 10 feet from vertical turn into the
building. All interior piping shall be flanged Ductile Iron (see details).

Bends are not allowed on fire lines except when necessary due to location
of existing stub, angle of existing main, or location of joint on existing main. Mechanical

joint restraints are required for the entire length of the fire line.

Electrical insulation for cathodic protection is required if the District main is ductile iron
or steel pipe.

K. COMMERCIAL TAPS

Commercial taps for fire lines and domestic use shall comply with all aspects of these
Standards and Specifications.

L. INSPECTION

Inspections shall be required during all phases of the installation. The District’s office
shall be notified at least forty-eight (48) hours in advance when pipe is to be laid in any
trench. No pipe or joints shall be covered until they have been inspected by the District
or written approval to backfill is obtained from the District. No construction work shall
be started until the applicant has received written approval from the District.

M. MANUFACTURER'S CERTIFICATES AND RECOMMENDATIONS

1. Certificate from Manufacturers

When deemed necessary by the District, the Applicant shall secure from the
manufacturer of all material used as a permanent part of the project, a certificate



stating that their product as used on the project conforms to all specifications
stated and shall submit the certificate to the District for approval. No material
shall be used until the certificates are approved.

2. Manufacturer's Specifications and Recommendations

All manufacturer's recommendations, instructions, or specifications regarding
installation and use of products shall be considered a part of these specifications
and of equal force. Any conflict between manufacturer's instructions and these
specifications shall be decided and settled by the District and shall not be open to
arbitration. All such manufacturer's instructions shall be presented to the District
for approval at the same time as the certificates of quality are presented.

CONNECTION TO EXISTING MAINS

1. At locations where connections to existing water mains are to be installed,
the Contractor shall locate the existing mains both vertically and horizontally and
shall verify their exact size and type of material in advance of the time scheduled
for making the connections.

2. Wet taps shall be used for all existing ‘in service’ mains to eliminate
service outages. Wet taps shall only be performed by a District approved contractor. An
exception will be made if the segment of main can be taken out of service without
customer service outage. No tapping shall be performed without a District
inspector present.

3. In the event a situation exists which requires an outage, the Contractor
shall notify and schedule the connection with the District. A planned 48- hour
notice shall be given to each affected customer, including time, date and duration
of outage. All existing valves shall be operated by District employees only. In case
of emergency interruptions, the Contractor shall inform District personnel of the
cause and estimated time for repairs as soon as possible.

Prior to connecting to existing water mains, the Contractor shall have all labor,
materials and equipment ready to connect the fitting to the existing main, for
minimum outage time. As soon as possible after making the connections, the
Contractor shall flush the connection to prevent any contamination of the existing
facilities. The Contractor shall take every precaution necessary to prevent dirt or
debris from entering the main.



0. WATER LINE ACCEPTANCE PROCEDURES

Following final construction, the Applicant shall send a letter to the District
requesting inspection for construction acceptance. If the construction work meets
all District specifications, and the District has received an accounting of
construction costs and record drawings from the Applicant, the District will issue a letter
of construction acceptance stating that the two (2) year warranty period for the water
system construction work will commence.

1. Record Drawings

Before a letter of Construction acceptance is issued by the District, the Applicant
must provide the District with one Mylar set, one blackline paper set, and an
AutoCAD file of record drawings showing water line locations and details as
constructed.

2. Cost of Construction

Prior to final acceptance of the newly constructed facilities, the District
shall receive from the Applicant documentation of the actual cost of the water
system and construction.

3. Applicant's Guarantee of Workmanship, Material, and Equipment

The contractor and contractor’s Surety on the Performance Bond shall be jointly
responsible for a period of two years following the construction acceptance of all
work performed for the satisfactory repair or replacement of all work, material,
services and equipment which becomes defective during this period, as a result of
faulty materials, faulty installation, or improper handling of material and equipment
installed by the Contractor.

P. TRAFFIC CONTROL

All traffic control and signs shall be in accordance with the latest edition of the Federal
Highway Administration’s Manual on Uniform Traffic Control Devices.

Q. CATHODIC PROTECTION

If ductile iron or steel pipe is to be installed, tests will be required to determine the
resistivity of the soil to ascertain if cathodic protection is required. If cathodic protection



I1.

is required, the District will determine the design requirements based on the soil test
results.

R. DEAD ENDS

All dead-end lines shall be properly plugged and blocked in accordance with the
horizontal thrust block detail drawing. All dead-end lines shall be provided with a blow-
off and flushing assembly or a fire hydrant.

S. DUAL WATER SYSTEMS
Following District approval of a dual water system subdivision contract, the non-

potable  irrigation system shall, at a minimum, meet the following design
requirements:

1. The design shall be certified by a Registered Professional Engineer.

2. The irrigation system shall be located outside the paved portion of
the street.

3. The irrigation system shall be purple or encased in a purple pipe sleeve.
4. The irrigation pipe shall be laid with a plastic identification ribbon stating

“non-potable irrigation water” or words to that effect.

5. Irrigation system valve box covers shall be imprinted with “Non-Potable
Irrigation Water” or words to that effect.

6. The number of outside hose bibs connected to the potable water system at
any home or building shall be limited to two.

7. There shall be no cross connections or potential for unintended cross
connections with the potable system.

MATERIAL SPECIFICATIONS

A. STEEL PIPE

Specifications for steel pipe shall be submitted by Applicant for approval by the District's
Engineer. All material, manufacturing operations, testing and inspection of pipe shall be
in conformity with the requirements of AWWA C200. Design and installation shall be in
accordance with AWWA MI1.
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B. P.V.C. PRESSURE PIPE (SMALLER THAN 4 INCH)

Water main material on pipes smaller than 4 inches in diameter will be reviewed and
approved on a case-by-case basis.

C. P.V.C. PRESSURE PIPE (4 INCH AND LARGER)

All P.V.C. pipe shall be marked with clear, clean markings specifically identifying the
manufacturer's name or trademark, type of material from which it is made, grade, size and
pressure rating and N.S.F. seal of approval for potable drinking water.

All PVC pipe used shall meet AWWA Standard C900-07 for pressure class 305 DR-14
pipe in diameters four (4) inch through twelve (12) inch. Pipe diameters fourteen (14) inch
through twenty (20) inch shall meet AWWA C-905 pressure class 235 DR-18 and will be
reviewed on a case-by-case basis for suitability versus other pipe materials. The pipe shall
have rubber ring gaskets. Solvent weld joints will not be accepted.

The pipe shall have integral wall thickened bell ends. Couplings will not be accepted.

The pipe shall conform to cast iron outside diameter specifications.
D. DUCTILE IRON PIPE

All ductile iron pipe shall be designed and manufactured in accordance with AWWA
Specification C-151. Minimum design thickness shall be Pressure Class 350.

All pipe joints shall be slip type or mechanical joint with rubber gasket as approved by
the District. Gaskets shall be molded rubber rings made expressly for the joint used.

All Ductile Iron pipe interior shall be cement-mortar lined in conformance with
AWWA Specification C-104. The pipe exterior shall be a tar or bituminous seal
coating at least one (1) mil thick in conformance with AWWA Specification C-151.
Spotty or thin coating, or poor adhesion, shall be cause for rejection of the pipe.

Polyethylene encasement shall be required for ductile iron pipe. Polyethylene
encasement shall be eight (8) mils thick and shall be manufactured and installed in
accordance with AWWA Standard Specification C-105.

Each length of pipe shall be plainly stamped orindelibly marked or coded
to an acceptable standard specification with the length, weight, class and type thereof,
including the manufacturer's trademark orname. Prior to ordering pipe materials,
approval of the manufacturer will be obtained from the District. Standard laying
lengths shall be eighteen (18) totwenty (20) feet. Random lengths are not
acceptable unless required for fitting installation.
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E. FITTINGS

Fittings shall be ductile iron conforming to AWWA Specification C153. Fittings
shall be designed and manufactured for a pressure rating of two hundred fifty
(250) psi.

Fittings shall be lined and coated with fusion bonded epoxy in accordance with AWWA
Specification C116.

Fitting joints shall be mechanical joints conforming to AWWA Specification C111, or as
approved by the District. All tee head bolts and hexagonal nut shall be fabricated from
high strength Type 304 stainless steel, in accordance with ASTM F-593 or Cor-Blue bolts
constructed from corrosion-resistant, high- strength low-alloy steel that conforms to
ANSIVAWWA CI111/A21.11.

Polyethylene encasement shall be required for all fittings. Polyethylene encasement shall
be eight (8) mils thick.

F. GATE VALVES

Valves three (3) inch to twelve (12) inch shall be resilient seat gate valves with non-rising
stem, two inch square operating nut, and conforming to AWWA C515. The valve shall
be fusion bonded epoxy coated in accordance with AWWA C550. Valves shall be the
same size as the line which they serve and shall open left (counterclockwise).
Valve ends shall be mechanical- joint. Valve bonnet bolts shall be fabricated
from high strength Type 304 stainless steel, in accordance with ASTM F-593 or Cor-
Blue bolts constructed from corrosion-resistant, high-strength low-alloy steel that
conforms to ANS/AWWA C111/A21.11.

Valves smaller than three (3) inches shall have a heavy cast bronze body and a bronze tee-
head and stem. Lock rings shall be bronze and watertight seals and rubber seats shall be
Buna-N material. The ball shall be aspherical fluorocarbon-coated brass ball. The valve
shall have a two (2) inch square operating nut and shall conform to AWWA  C800.

Polyethylene encasement shall be required for all gate valves. Polyethylene encasement
shall be eight (8) mils thick.

Tapping valves shall conform to the above standards.

G. BUTTERFLY VALVES

Valves fourteen (14) inch and larger shall be rubber-seated butterfly valves conforming
to AWWA C504 and designed for buried service. The valves shall be the same size

as the pipe, have an epoxy coated, cast-iron body with mechanical joint ends and a
304 stainless steel shaft. The valve operator shall be the traveling-nut type in an
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enclosed body, sealed to prevent the entrance of groundwater. Valves shall open
counterclockwise with the use of a valve key on a 2- inch square operating nut.

Polyethylene encasement shall be required for all butterfly valves. Polyethylene
encasement shall be eight (8) mils thick.

H. VALVE BOXES

Valve boxes shall be three-piece, five and one-quarter (5'4) inch shaft, adjustable screw
type. Covers shall be marked with the word “WATER’ and shall have a lip or flange
extending onto the valve box shaft. No slip type boxes will be permitted. Tyler Union or
approved equal.

I. PRESSURE REGULATING VALVES

The District shall determine the size and location of pressure regulating valves. The
pressure regulating valve shall be a hydraulically operated, pilot controlled valve with a
flanged globe body, as manufactured by the Cla-Val Company or District approved equal.
Valves shall be furnished with flanged ends in accordance with ANSI B16.1 Class 250.

J. AIR VACUUM RELIEF VALVES

The air vacuum relief valves shall be sized and located by the District and
shall a combination air release - air vacuum type. It shall be designed and
manufactured in accordance with AWWA C512 and shall be as shown on the drawings.
These valves shall be the single body type and rated to operate under a maximum
pressure of three hundred (300) psi. The air vacuum relief valve shall consist
of cast iron body and cover, stainless steel float and Buna-N or Nitrile seat.
The vent pipe for the air vacuum relief valve shall be properly sized to fit the
valve. Bronze components shall meet current lead-free requirements. Val-Matic,
DeZurik or approved equal.

K. SWING CHECK VALVES

Valves in this specification shall be iron body, bronze mounted, swing check valves with
outside weight and lever as required. These valves shall be designed and manufactured in
accordance with AWWA C508. These valves shall be sized by the District and shall be
designed for an operating pressure of 200 psi. All bolts shall be fabricated from high
strength Type 304 stainless steel, in accordance with ASTM F-593 or Cor- Blue bolts
constructed from corrosion-resistant, high- strength low-alloy steel that conforms to
ANSI/AWWA C111/A21.11.
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L. FIRE HYDRANTS

All fire hydrants shall comply with AWWA Specification C-502. Fire hydrants shall
be five and one-quarter (5%) inch diameter, dry barrel, three-way opening.
Each fire hydrant shall be provided with two (2) two and one-half (2%) inch hose nozzles
and one (1) four and one-half inch (4)2) pumper nozzle, all with National Standard
Thread.

The hydrant shoe shall be a six (6) inch diameter flanged connection. The opening nut
and nozzle cover nuts shall be National Standard Pentagon measuring one and one-half
(1'2) inch point to opposite flat. The valve shall open left (counter-clockwise). Depth
of bury shall be minimum of five (5) feet. There shall be a six (6) inch valve in the required
Ductile Iron or DR-14 C900 lateral between the hydrant and the main line. Installation
shall be in accordance with the detail drawing. All hydrants shall be equipped with traffic
knock-off type sections. Bottom of lower hydrant flange shall be no more than 3 inches
above finished grade.

Fire hydrants manufacturer is limited to Mueller Super Centurion 200 or 250 only.
Centurion model shall be connected with stainless bolts and nuts where the shoe and
barrel connect. Fire hydrants shall exactly match Left Hand Water District fire hydrant
color, ‘Safety Red.’

M. BLOW OFF ASSEMBLIES

Blow off assemblies that are not located within the street shall be Kupferle Main
Guard Model #77.

N. WATER SERVICES

Service lines and components shall conform to AWWA C800 and the latest requirements
of the Federal Safe Drinking Water Act.

1. Copper Service Pipe: Copper service pipe shall be seamless and suitable
for use as copper underground service connections. Soft copper tubing shall
conform to ASTM Class I Specifications and U.S. Government Type K
Specifications WW-T-799. All joints shall be compression type only.

2. Corporation Stops: Corporation stops shall be lead-free brass, with
compression type joint for service pipe and threaded on inlet end with AWWA
corporation stop thread. Corporation stops shall be ball type Corporation Valves;
300 PSIG maximum working pressure unless approved by District.
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3. Curb Stops: Curb stops are required on all commercial domestic only
services. Curb stops shall be ball type and havea 300 PSIG maximum
working pressure. Three-quarter (3/4) inch and one (1)inch curb stops
shall have copper by copper fittings. One and one-half (1%) inch and two
(2) inch curb stops shall have copper by iron pipe thread fittings. Curb
boxes shall be A.Y.McDonald Arch or Y style.

4. Tapping Saddles: All service taps two (2) inch and smaller require a
tapping saddle. Tapping saddles shall be lead-free bronze with AWWA standard
thread. Direct tapping is not allowed.

5. Tapping Sleeves and Valves: Full circle stainless steel tapping sleeves
designed for 200 psi working pressure shall be used for wet taps greater than two
(2) inch. Mueller Model H-304, Romac model SST III, or approved equal.
Tapping valves must conform to the District Specifications for gate valves.

6. Steel Mains: Tapping of steel lines shall be performed by a District
approved welder with District approved materials. Steel coatings and linings will
need to be repaired as directed by the District.

0. CONCRETE VAULTS

All concrete manholes to be used as vaults shall have a wall thickness of eight (8)
inches and shall be a minimum of four (4) foot diameter round precast. Roof slabs shall
be flat, minimum 8 inch thick, AASHTO H20 traffic rated, reinforced concrete slabs with
a twenty-four (24) inch AASHTO H20 traffic rated manhole ring and cover. The
ring shall be attached to the top utilizing grout and four (4) No. 4 rebar dowels
setinto holes drilled into the top, with a No. 4 rebar encircling the ring and attached
to the dowels. EJ Ergo lid or equivalent is required for all vault and manhole installs.

Concrete used for vaults shall contain Type II cement and have a minimum strength of
three thousand (3,000) psi at twenty-eight (28) days. When constructed, the top of the
manhole shall be at finished grade of the project. Manholes which are in an area
subject to high groundwater shall be sealed both inside and outside and shall
be watertight.

Rectangular concrete vaults may be required for certain installations, as determined by

the District. Detailed plans for rectangular vaults must be submitted to the District for
review and approval prior to the start of construction.

P. PIPING IN VAULTS

All piping within manholes or rectangular vaults such as those containing pressure
regulating valves, air vacuum valves or other installations shall be flanged ductile iron
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pipe. All vent pipes from such vaults shall be glued four or six (4 or 6) inch PVC Schedule
40 pipe below grade, coupled to a four or six (4 or 6) inch galvanized steel vent pipe
above grade, including a breakaway coupling at ground level. Use Pagoda style vent pipe
for residential areas.

Q. METERS, PITS AND YOKES

All meters, pits and yokes shall be purchased from the District. Meters shall normally
be located in pits for residential services. Commercial meters shall be installed in
the building, with the District's responsibility for operation and maintenance ending at
the tapping valve on the main. Pits shall be installed in accordance with the detail
drawings. Service lines shall be stubbed out eleven (11) feet past the pit and the stub
out shall be five (5) feet deep. Meter pits shall not be located in driveways nor walkways.
Meters, in pits and inside buildings shall be accessible at all times to District
employees.

R. CONCRETE

All structural concrete shall contain not less than five (5) sacks of cement per cubic
yard and shall have minimum twenty-eight (28) day field strength of not less
than four thousand (4,000) psi when tested in six by twelve (6 x 12) inch cylinders.
Sampling and curing shall be in accordance with the ASTM C31, and testing shall be in
accordance with ASTM C39. Slump shall be between two (2) inches and four (4)
inches when placed. The District shall be notified twenty- four (24) hours in advance
of all concrete placement. Thrust block concrete shall contain not less than three
and one half (3.5) sacks of cement per cubic yard and shall have minimum
twenty- e i g ht (28) day field strength of not less than two thousand five
hundred (2,500) psi when tested in six by twelve (6 x 12) inch cylinders. Slump shall
be between four (4)inches and eight (8) inches when placed.

S. CASING MATERIALS
1. Casing Pipe

The type of casing material and its properties shall be specified by the agency
granting permission to cross. In the absence of a casing specification, Left Hand
Water will specify the casing material. Such crossing will be subject to Left Hand
Water’s approval to avoid conflicts in requirements or standards between Left
Hand Water and the persons or agency granting permission to cross. Obtain final
approval of the boring and casing methods and materials from Left Hand Water
prior to construction.

2. Casing Insulators (Skids)

16
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T.

Casing insulators shall be as manufactured by Pipeline Seal and Insulator
Company or approved equal. Four skids per spacer, minimum. Redwood skids
will not be accepted.

Carrier Pipe © Spacers per 20’ Length
8" 3
12" 4
16" 5
24” 6

Casing insulators shall be placed a maximum distance of eight (8) feet on
centers. Double spacers at each end of casing. The insulators shall prevent
any portion of the carrier line from touching the casing.

3. Casing End Seals

The casing end seals shall be Model C as manufactured by Pipeline Seal and
Insulator Company or approved equal.

TRACER WIRE

Tracer Wire shall be twelve (12) gauge single strand UF-UL wire. Tracer wire shall
be no longer than 500 feet without terminating into test station box.

Splices should be made utilizing silicone filled wire nuts.

Tracer wire shall be brought up into test station boxes behind fire hydrants, as
shown in the hydrant detail drawing. Where this is not possible, tracer wire may
be installed in valve boxes, in a continuous loop, if approved by the District. When
possible, use mini tracer wire boxes with concrete collar.

CONSTRUCTION SPECIFICATIONS

A.

GENERAL

1. The materials, methods, and operations for the installation of the potable
water line or system shall conform to these specifications and to the standard
requirements of the local controlling entity, city, county, and State of
Colorado.
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2. Left Hand Water District requires that contractors be pre-approved prior to
performing work on District projects. To be considered, submission of the
following information is required.
a) Proof of liability insurance in excess of $200,000 per
individual and $1,000,000 per occurrence.
b) Statement of qualifications by contractor listing projects
completed, including size, type and dollar value of contract.

C) A minimum of four references, two of which preferably are from a
municipality or special district.

d) Statement regarding your ability to obtain performance bonds as
required by the laws of the State of Colorado.

B. HANDLING OF PIPE AND MATERIAL

All pipe, fittings, valves, hydrants, and accessories shall be loaded and unloaded by lifting
with hoists, skidding, or by hand so as to avoid shock or damage. Under no circumstances
shall such material be dropped. Pipe handled on skidways shall not be skidded or rolled
against pipe already on the ground. Ductile iron and steel pipe shall be handled so that the
coating and lining will not be damaged. If any part of the coating or lining is damaged,
the repair shall be made by the Applicant at his expense in a manner satisfactory to the
District or rejected by the District.

C. ALIGNMENT AND GRADE

The potable water line shall be constructed according to the location and grade as shown
on the plans. In any event, the minimum cover over the top of the pipe shall be five (5)
feet at the end of construction. Any deviation from the plans to maintain five (5) feet of
cover shall be brought to the attention of the District.

D. SEPARATION OF WATER AND SEWER MAINS

1. Parallel Installation

Water mains shall be laid at least ten (10) feet horizontally from any existing
or proposed sanitary or storm sewer pipeline. The distance shall be measured
edge to edge. In cases where it is not practical to maintain a ten (10) foot
separation, a deviation may be allowed on a case- by-case basis, if approved
in writing by the District. Such deviation may allow installation of the water
main closer to sanitary sewer, provided that the water main is laid in a
separate trench or on an undisturbed earth shelf located on one side of the
sewer at such an elevation that the bottom of the water main is at least eighteen
(18) inches above the top of the sewer.
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2. Crossings

Water mains crossing above sanitary and/or storm sewers shall be laid to provide
a minimum vertical distance of eighteen (18) inches between the outside of the
water main and the outside of the sewer. At all such crossings, one full
length of water pipe (minimum eighteen (18) feet long) shall be located so both
joints will be as far from the sewer as possible. Special structural support for
the water and sewer pipes may be required.

3. Special Conditions

When impossible to obtain proper horizontal and vertical separation, as
stipulated above, or whenever the water main crosses under a storm or sanitary
sewer, the sewer shall be encased in aminimum of five (5) inches of reinforced
concrete or solid PVC pipe. The encasement shall extend along the sewer
line for a minimum of ten (10) feet either side of the water line.

4. Construction Changes

If during construction, it is found that a water or sewer line cannot meet these
requirements, the Project Engineer shall change the alignment to comply
and get approval for such change from the District.

EXCAVATION AND PREPARATION OF TRENCH

1. Length of Open Excavation

Not more than three hundred (300) linear feet of trench shall be dug in advance of
the completed pipe laying operations. All trenches within traveled roadways shall
be fully backfilled and compacted at the end of each day’s work. In areas outside
of traveled roadways, the length of trench left open shall not exceed 20 feet.
Barricades, fencing and warning lights meeting OSHA and Manual on Uniform
Traffic Control Devices requirements shall be provided and maintained.

2. Width of Trench

The maximum clear width of trench at the top of the pipe shall be not more
than the outside diameter of the barrel of the pipe plus two (2) feet. Greater
width of trench at the top of the pipe shall be permitted only on written approval
by the District.

3. Excavation

The trench shall be excavated to the depth required so as to provide a uniform and
continuous bearing and support for the pipe. Any part of the bottom of the trench
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excavated below the specific grade shall be brought back to grade with approved
material, and thoroughly compacted as directed by the District. The finished
subgrade shall be prepared accurately by means of hand tools.

Where the bottom of the trench at subgrade is found to consist of material that is
unstable to such a degree that, in the opinion of the District, it cannot be removed
and replaced with an approved material thoroughly compacted in place to support
the pipe properly, the Applicant shall over excavate and construct a foundation for
the pipe, consisting of 4-12 inch cobble, rip rap, or other materials as required. At
the District’s discretion, the same requirement may be applied to areas where the
bottom of the trench excavation is wet or dewatering operations are in place.

4. Rock Excavation

Shale, ledge rock, boulders, and large stones shall be removed to provide
six (6) inches of clearance on each side of and below all pipe and accessories.
Excavation below subgrade in rock or in boulders shall be refilled to subgrade
with Rockfill, and thoroughly compacted. Blasting for excavation will not be
permitted.

5. Special Trenches or Installations

Special trenches or installations, including but not limited to railroad,
highway, ditches and utility crossings shall conform to the specifications and
instructions of the utility or agency whose rights-of-way are involved. The
Applicant shall confer with the representative of the utility or agency concerned
to arrange for the details of construction. The Applicant shall be responsible for
repairing all damage incurred to property during construction. All work shall be
completed to the satisfaction of the utility involved. The Applicant shall
provide to the District, all permits, easements and approvals, in writing,
required by the agency concerned.

6. Dewatering of Trench

Pipe trenches shall be kept free from water during excavation, fine
grading, pipe laying and joining, and pipe embedment operations, in an
adequate and acceptable manner. Where the trench bottom is mucky or otherwise
unstable because of the presence of ground water, and in all cases where the
static ground water elevation is above the bottom of any trench or bell hole
excavation, such ground water shall be lowered by means of well points
and pumps, or by other means acceptable to the District, to the extent
necessary to keep the trench free from water and the trench bottom stable at all
times when work within the trench is in progress. Surface water shall be
diverted, and otherwise prevented from entering trenches, to the greatest
extent practicable, without damage to adjacent property from dikes, ditches,
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or impounded water. Applicant performing excavation shall have in
possession the required dewatering and storm water discharge permits.

7. Braced and Sheeted Trenches

All trenches and trenching operations shall conform to the current "Rules and
Regulations Governing Excavation Work" adopted by the Industrial Commission
of Colorado and all applicable O.S.H.A. requirements.

8. Bedding

a) Bedding shall be required by the District for all mainline
installation unless awritten waiver is given by the District. The bedding
and pipe zone material shall be clean, free draining well-graded sand or
squeegee sand and shall conform to the following limits when tested by
means of laboratory sieves:

Well Graded Sand
Sieve Size Percent Passing
3/8" 100
No. 4 70-100
No. 8 36-93
No.16 20-80
No. 30 8-65
No. 50 2-30
No. 100 1-10
No. 200 0-3
Squeegee Sand
Sieve Size Percent Passing
3/8" 100
No. 200 0-3

b) When soft, wet, or unstable conditions are encountered in the bottom of
the trench, this material shall be removed and stabilization material shall be
placed in the bottom of the trench. Under most conditions 2-minus gravel will
be acceptable and a minimum of six (6) inches will be required.

c) Two inch minus gravel shall be defined as granular material which
will comply with the sieve analysis of:

Sieve Size Percent Passing
2" 90-100
1" 35-70
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Z5 10-30
No.4 0-5

or shall comply with the sieve analysis as set by the Colorado State
Highway specification for Filter material Section 703.09 Class A.

If conditions are severe enough, washed rock gravel will be called for by the
District and a further depth and width shall be excavated and refilled to 6
inches below grade with rock uniformly graded between 3/4 inch and 1-1/2
inch.

9. Care of Surface Material for Re-use

All surface materials that, in the opinion of the District are suitable for reuse in
restoring the surface, shall be kept separate from the general excavation material
as directed by the District.

10. Stockpiling of Excavated Material

All excavated material shall be piled in a manner that will not endanger the
work and that will avoid obstructing sidewalks and driveways. Hydrants
under pressure, valve pit covers, valve boxes, curb stop boxes, fire and
police call boxes, or other utility controls shall be left unobstructed and
accessible during construction. Roadway gutters shall be kept clear or
other satisfactory provisions made for street drainage. Natural water courses
shall not be obstructed. Compliance with storm water management plan
requirements is expected.

11. Trenching by Hand or Machine

Hand methods for excavation shall be employed in locations shown on the
drawings. In other locations, the applicant may use trench-digging machinery or
employ hand methods.

12.  Permits (Right of Way, Storm Water Discharge, etc.)

All work in public right-of-way shall be performed in accordance with the rules
and regulations of an encroachment permit from the controlling agency. All
permits shall be obtained by the Applicant or his Contractor.

LAYING

1. Lowering of Pipe and Accessories into Trench

22



Implements, tools, and facilities satisfactory to the District shall be provided
and used by the Applicant for the safe and efficient execution of the work. All
pipe, fittings, valves, hydrants, and accessories shall be carefully lowered into
the trench with suitable equipment in a manner that will prevent damage
to pipe and fittings. Under no circumstances shall pipe or accessories be dropped
or dumped into the trench. Pipe and accessories shall be inspected for defects
prior to being lowered into the trench. Any defective, damaged, or unsound
material shall be repaired or replaced as directed by the District.

All dirt and foreign matter shall be removed from the pipe and accessories
before it is lowered into position in the trench. Pipe shall be kept clean by
means approved by the District during and after laying.

2. Laying of Pipe

Every precaution shall be taken to prevent foreign material from entering the
pipe while being placed in the trench. If necessary, cover the pipe ends prior
to lowering into the trench until the connection is to be made to the adjacent
pipe. During laying operations, no debris, tools, clothing, or other materials
shall be placed in the pipe.

3. Cutting of Pipe

The cutting of pipe for inserting valves, fittings, or closure pieces shall be
done in aneat and workman like manner without damage to the pipe or lining
and so as to leave a smooth end at right angles to the axis of the pipe. Oxyacetylene
torch cutting of cast iron pipe shall not be permitted.

4. Direction of Bell Ends

Pipe shall be laid with bell ends facing in the direction of laying, unless directed
otherwise by the District. Where pipe is laid on a grade of 10 percent (10%) or

greater, the laying shall start at the bottom and shall proceed upward with the bell
ends of the pipe up-grade.

5. Unsuitable Conditions for Laying Pipe

No pipe shall be laid when, in the opinion of the District, trench conditions are
unsuitable.

BORING AND CASING

1. Casing and carrier pipe shall be constructed according to the location and
grade as shown on the plans.
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2. The carrier pipe to be used shall be the same as called for in the
Specifications. This pipe shall be mounted on plastic casing insulators
specifically made for the size and class of pipe used in the project to assure
that no part of the carrier pipe or appurtenant couplings rest on the casing pipe.

3. Casing insulators must be securely fastened to prevent movement
along the pipe barrel during the pulling or pushing operations. Casing insulators
are to be provided for both ends of each pipe length and are to be
positioned an equal distance from each joint. Double insulators at each end of
casing. Maximum spacing between casing spacers shall be eight (8) feet.

4. Test for leakage should be conducted prior to closing the ends of
the casing.
5. The annular space between the casing and carrier pipes shall be filled

with fly ash or flow fill. Following installation of carrier pipe, fill annular
space between carrier and casing pipes completely with low pressure grout
in a manner to prevent occurrence of any voids. Grout shall result in
100 psi after 24 hours and 300 psiafter 28 days, in accordance with
ASTM C403 or C109.

6. The materials, methods and operations of the Contractor shall conform to
these specifications, other sections of these specifications, and to the standard
requirements of the local controlling entity, city, county and State of Colorado.

JOINING OF PIPE
1. Mechanical Joints

a) Cleaning and Assembly of Joint

The last eight (8) inches outside of the spigot and inside of the bell
of mechanical joint pipe shall be thoroughly cleaned to remove oil,
grit, excess coating, and other foreign matter from the joint, and
then painted with a lubricant. The cast iron gland shall then be
slipped on the spigotend of the pipe with the lip extension of the
gland toward the bell. The rubber gasket shall be painted with
the lubricant and placed on the spigot end with the thick edge toward the
gland. The entire section of the pipe shall be pushed forward to seat the
spigot end in the bell. The gasket shall then be pressed into place
within the bell. Care shall be taken to locate the gasket evenly
around the pipe and into position for bolting, and that all of the
bolts are inserted and the nuts screwed up hand tight. All nuts shall be
tightened with a suitable, preferably torque- limiting, wrench.
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The torque for various sizes of bolts shall be as follows, unless
manufacturer’s recommendations differ:

Bolt Size Range Of Torque
(Foot-pounds)
5/8” 45-60
S8 75-90
17 100-150
1-1/4” 120-150

Nuts spaced one hundred eighty (180) degrees apart shall be tightened
alternately in order to produce equal pressure on all parts of the gland.

b) Permissible Deflection in MJ Pipe

Whenever it is desirable to deflect mechanical joint pipe in order to form
a long-radius curve, the amount of deflection shall not exceed the
maximum limits recommended by the manufacturer.

Push-On Joints

a) Cleaning and Assembly of Joint

The inside of the bell and the outside of the spigot shall be thoroughly
cleaned to remove oil, grit, excess coating, and other foreign matter. The
circular rubber gasket shall be flexed inward and inserted in the gasket
recess of the bell socket.

A thin film of gasket lubricant shall be applied to either the inside
surface of the gasket or the spigot end of the pipe or both.

Gasket lubricant shall be as supplied by the pipe manufacturer and
approved by the District.

The spigot end of the pipe shall be entered into the bell end with care used
to keep the joint from contacting the ground. The joint shall then be
completed by forcing the plain end to the bottom of the socket
with a forked tool or jack-type tool or other device approved by the
District. Pipe that is not furnished with a depth mark shall be marked
before assembly to assure that the spigot end is inserted to the full
depth of the joint. Field-cut pipe lengths shall be filed or ground to
resemble the spigot end of such pipe as manufactured.
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b) Permissible Deflection in Push-On Joint Pipe

Whenever it is desirable to deflect push-on joint pipe, in order to form
a long-radius curve, the amount of deflection shall not exceed the
maximum limits recommended by the manufacturer.

I POLYETHYLENE ENCASEMENT

Polyethylene wrap shall be required on all ductile iron pipe and epoxy coated
fittings installed, unless otherwise stated in the plans or Special Provisions.

The polyethylene wrap tubing shall be cut to provide for a minimum of one (1)
foot of lap over both the adjoining pipes. The ends of the tubing shall be
wrapped using three (3) circumferential turns of plastic adhesive tape.

The loose wrap is to be pulled snugly around the barrel of the pipe and the
excess folded over at the top. This fold will be held in place by means of six (6) inch strips
of the plastic tape placed at intervals of three (3) feet along the pipe barrel.

Bends, reducers, and offsets shall be wrapped in the same manner as the pipe.

Valves shall be wrapped by bringing the tube wrap on the adjacent pipe over the bells
of the valve and sealing with adhesive tape. The valve bodies shall then be
wrapped with flat sheets passed under the valve bottom and brought up around
the body to the stem and fastened with plastic adhesive tape.

J. TRACER WIRE

Tracer wire shall be installed with all PVC water mains and polyethylene water services.
The tracer wire shall be laid directly above the water line along its entire length. Test
stations shall be installed along the pipe at no greater than 1,000 linear feet intervals or as
required by the District. All splices and connections shall be made with waterproof
connectors approved by the District.

Upon completion of the installation, the tracer wire shall be tested by District personnel.
A test will pass if the wire can be traced from a test station to the adjacent station(s).

Should a section fail, the break shall be found and repaired, at no additional cost to the
Owner.

K. SETTING OF VALVES AND FITTINGS

1. General Requirements

Valves, fittings, plugs, and caps shall be set and joined to pipe in the same
manner specified for the cleaning, laying, and joining of pipe.
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2. Location and Depth of Valves

Water main valves shall be located as shown on the plans. A valve extension is
required if the distance from the top of the operating nut to the street or grade
surface is greater than eight (8) feet.

3. Valve Boxes and Valve Pits

a) Valve Boxes

A valve box shall be provided for every valve that does not have
exposed gearing or an exposed operating mechanism or in which the
gearing or operating mechanism is fully protected with a cast-iron grease
case. The valve box shall not transmit shock or stress to the valve and shall
be centered and plumb over the wrench nut of the valve, with the box
cover flush with the surface of the finished pavement or such other
level as may be directed. A concrete collar is required for all valve boxes
located outside of the roadway.

b) Valve Pits

A precast concrete valve pit shall be provided for every valve that has
exposed gearing or an exposed operating mechanism. The valve nut shall
be readily accessible for operation through the opening in the manhole,
which shall be set flush with the surface of the finished pavement or such
other level as may be directed. EJ Ergo lid or equivalent is required for
all vault and manhole installs.

Pits shall be so constructed as to permit minor valve repairs and
afford protection to the valve and pipe from impact where they pass

through the pit walls.
SETTING OF HYDRANTS
1. Location

Hydrants shall be located as shown or as directed so as to provide complete
accessibility and minimize the possibility of damage from vehicles or injury to
pedestrians.

When placed behind the curb, the hydrant barrel shall be set so that no portion of

the hose nozzle cap will be less than twenty-four (24) inches nor more than thirty
(30) inches from the gutter face of the curb.
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When set in the lawn space between the curb and the sidewalk, or between the
sidewalk and the property line, no portion of the hydrant or nozzle
cap shall be within six (6) inches of the sidewalk.

2. Position

All hydrants shall stand plumb and shall have their nozzles parallel with the curb.
Hydrants shall be set to the established grade, with the safety flange approximately
four (4) inches above the ground, as shown or as directed by the District. No more
than one extension is allowed on any hydrant.

3. Connection to Main

Each hydrant shall be connected to the main with a six (6) inch ductile iron branch
controlled by an independent six (6) inch gate valve, at the main line, unless
otherwise specified. The valve shall be firmly anchored to a mechanical joint tee
with a six (6) inch anchor coupling (swivel tee). Class 350 ductile iron pipe shall
be wrapped in polyethylene and mechanically restrained from valve to hydrant.

4. Hydrant Drainage in Pervious Soil

Wherever a hydrant is set in soil that is pervious, drainage shall be provided at the
base of the hydrant by placing coarse gravel or crushed stone mixed with coarse
sand, from the bottom of the trench to at least six (6) inches above the waste
opening in the hydrant and to a distance of one (1) foot around the elbow.
No drainage system shall be connected to a sewer.

5. Hydrant Drainage in Impervious Soil

Wherever a hydrant is set in clay or other impervious soil, a drainage
pit two (2) feet in diameter and three (3) feet deep shall be excavated below each
hydrant and filled compactly with coarse gravel or crushed stone mixed with
coarse sand, under and around the elbow of the hydrant and to a level of
six (6) inches above the waste opening. No drainage pit shall be connected
to a sewer.

6. Anchorage for Hydrants

The bowl of each hydrant shall be well braced against unexcavated earth
at the end of the trench with concrete backing, or it shall be tied to the pipe
with suitable metal tie rods or clamps, as shown or directed by the District.
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M. THRUST BLOCKS

All plugs, caps, tees, and bends, unless otherwise specified, shall be provided with a
concrete thrust block, or movement shall be prevented by attaching suitable metal rods or
clamps as shown or specified. Thrust blocks shall be placed between undisturbed
solid soil and the fitting to be anchored. The area of bearing on the pipe and on
the ground in each instance shall be in accordance with the detail drawing or as
directed by the District. If, in the opinion of the District, the soil bearing capacity is
not sufficient to provide adequate restraint based on minimum bearing areas shown
on the detail drawing, then the minimum bearing area shall be increased to a size that
will ensure adequate restraint. In every instance, the thrust block shall bear
against undisturbed earth. When it is impossible, through over excavation or other
cause, to pour a thrust block against undisturbed earth, harness rods shall be required to
anchor the fittings to the main. The thrust blocks shall be so placed that the
pipe and fitting joints will be accessible for repair. A bond breaker shall be placed
between the pipe and the thrust block to facilitate future removal. Newly placed
concrete shall be allowed to set undisturbed for a minimum of 24 hours.

N. JOINT RESTRAINT

All valves, tees, bends and caps shall have mechanical joint restraints in
addition to any required concrete thrust blocks. The joint restraints shall be EBBA Iron
Megalug Series 1100 with PVC pipe or Series 2000PV with Ductile Iron pipe, or
equal, submittals approved by the District. Any pipe joints located less than a full
pipe length away from the fitting or valve requiring restraint shall likewise be
restrained.

Locations where mechanical restraints shall be installed:

e Fire hydrant laterals

e Fire lines and connections

e Vertical bends

e Reducers

e Horizontal bends

e Bulkheads and plugs

e (Carrier pipe through bored casings

e When the bearing capacity of the soil is insufficient to provide thrust block
support
e Any location at the discretion of the District
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The length of restraint shall be dictated by the following table and on all sides of the fitting
where applicable:

Fitting
Nominal | 90° BEND, | VALVE 45° 221/2° | 11 1/4°
Pipe @ | TEE, DEAD BEND BEND | BEND
END
4" 30" 30" 9 2' I
6" 46' 46' 13' 3 I
8" 61' 61' 18' 5' I
12" 90 90 26' 7' 2'
16" 116' 116' 34' 9 2'
20" 141" 141" 41" Ik 3'

0. PLACING CONCRETE

Prior to placing the concrete, the Contractor shall remove all shavings, pieces of
wood or other debris and shall thoroughly wet the areas in which concrete is to be
poured.

After completion of the mixing, the concrete shall be rapidly conveyed to the forms and
shall be deposited in such a manner as to prevent separation of the ingredients. The
concrete shall be distributed as evenly as possible and shall be compacted by spading to
insure obtaining a solid homogeneous mass without honeycombs and that all voids and
pockets are filled. Concrete shall be placed against undisturbed earth for restraint support.

Concrete for thrust blocks shall have a minimum twenty-eight (28) day compressive
strength of three thousand (3000) psi.

No concrete shall be placed when the temperature is below forty (40) degrees F
except with the approval of the District. Such approval will be based on a favorable
weather forecast or on adequate provisions by the Contractor for cold weather
protection and heating. The Contractor shall be responsible fordamaged concrete
resulting from unfavorable weather conditions.

P. DISINFECTING AND TESTING MAINS

1. General

The Contractor shall disinfect and test all mains at no additional compensation
regardless of existing conditions. The Contractor will not be paid extra for
corporation stops, taps, service pipe, bulkheads or any other fittings and
appurtenances used to relieve air, fill, drain, pressure test or flush any water main
installed under these specifications.
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2. Disinfection

Upon completion of the new and/or repaired water mains, or any usable portion
thereof, and prior to placing the system or part thereof in operation, all new mains,
valves, hydrants, etc. shall be thoroughly disinfected and flushed. Disinfection
may be performed using tablets, continuous feed, slug or spray in accordance with
AWWA Standard C-651, latest revision.

Number Calcium Hypochlorite Tablets (5g) Required To Produce 25 mg/L
Concentration

Pipe Lengths
Nominal 13' 18 20" 30" 40
Pipe O

4” 1 1 1 1 1
6” 1 1 1 2 2
8" 1 2 2 3 4
12" 2 3 3 4 5
16" 4 6 7 10 13

Using the tablet method, the Contractor must exercise extra care to prevent trench
water or foreign material from entering the main during installation.

The tablets shall be placed on the upstream end, fastened to the top of each joint
of the pipe with an adhesive meeting the requirements of NSF/ANSI 61. The
Contractor shall ensure that the tablets are located in the top of the pipe after the
joint has been installed.

When installation has been completed, the main shall be filled with water
such that the full pipe velocity is no greater than 1 ft/sec. Fill rate must be
carefully controlled to ensure tablets are not forced loose from the pipe. After a
contact period of not less than twenty- f o u r (24) hours, the treated water
in the lines shall contain not less than twenty five (25) mg/L chlorine throughout
the length of the line.

All valves in lines being disinfected shall be opened and closed several times
during the contact period, unless they are being left closed for the pressure test,
or to assure the highly chlorinated water doesn't affect existing lines. During
the flushing and disinfection of the new mains, the Contractor shall make
sure that none of the disinfecting solution enters any existing main.
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3. Flushing Main

Post disinfection flushing shall be performed until the chlorine concentration
leaving the main is not greater than that generally prevailing in the distribution
system. The Contractor shall provide all fittings required to flush the line.
Flushing shall be performed prior to disinfection unless the tablet method of
disinfection is used.

The entire line, including hydrant laterals, branch lines, and dead-end mains shall
be flushed. The discharge of flushed water shall be accomplished in such a manner
that no erosion will occur and with no damage to streets, fish, animals, plants, or
other property. If this cannot be accomplished, dechlorination procedures may be
required by the District prior to flushing. Procedures for discharge will be subject
to the review of the District's authorized representative. Any damage caused by
flushing shall be repaired by the Contractor to the original condition. (Refer to
CDPHE Low Risk Discharge Guidance — Discharges of Potable Water, January
15, 2016).

4. Pressure Test and Leakage Test

After the pipe has been installed, including fittings, valves, corporations, and
hydrants, and the line has been backfilled in accordance with the Standard
Specifications, each valved section, unless otherwise directed by the District, shall
be subjected to hydrostatic pressure of not less than two hundred (200) pounds per
square inch or one and one-half (1'%) times the maximum working pressure,
whichever is greater. Hydrostatic tests shall not be performed until field placed
concrete has cured.

The maximum working pressure, if greater than one hundred (100) psi, will be
noted in the contract’s special conditions. In no case will the maximum
working pressure be less than the actual line pressure in the water mains
adjacent to the new lines at any given time. Butterfly valves or resilient
seat gate valves may not be pressure tested against if the difference between the
test pressure and the pressure on the back side of the valve is greater
than one hundred fifty (150) psi or two hundred (200) psirespectively. In
such cases the valve must be left in a fully open position during the test and a
suitable plug and bulkhead shall be used toseal off the section of the
pipe to be tested. The pressure test shall last two hours.

Water added to maintain the pressure shall notexceed the allowable leakage
from the following formula (AWWA 605-13) during the two- hour test
period.

_ LD(P)°®
148,000

Q
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Q = Allowable leakage in gallons per hour.

L = Length of pipe tested.

D = Nominal diameter of the pipe in inches.

P = Average test pressure during the leakage test in psi.

Each valved or bulk headed section of pipe shall be slowly filled with water and
the specified test pressure, measured at the lowest point of elevation, shall be
applied by means of a pump connected to the pipe in a satisfactory manner.
The pump, pipe connection, gauges, and all necessary apparatus shall be
furnished by the Contractor. Gauges and measuring devices must meet with
the acceptance of the District and the necessary pipe taps made as required.
Before applying the specified test pressure, all air shall be expelled from
the pipe. To accomplish this, taps shall be made, if necessary, at points of highest
elevations and afterward tightly plugged with brass plugs.

Any visible leak shall be eliminated by the Contractor before the
line is accepted. Any cracked or defective pipe, fittings, valves, or hydrants
discovered in the pressure test shall be removed and replaced by the Contractor
with sound material in the manner provided. The test shallbe repeated until
the water main passes the pressure and leakage test and is accepted by the
District. An authorized District representative must witness the pressure test.

5. Bacteriological Testing

After disinfection, flushing, and hydrostatic testing, the water in the new main
shall be tested for bacteriological quality following AWWA Standard 651-14. The
Contractor shall contact the District to sample the water line for bacteriological
quality. The Contractor shall assist the District in obtaining any samples from any
readily available source: exposed corporation stop, fire hydrant, etc. If the samples
are unsatisfactory, the mains must be re-disinfected, and the disinfection
procedure repeated until satisfactory.

BACKFILLING

1. General Requirements

Backfill is material used to fill the trench above the pipe zone. Unless
otherwise specified for hydrostatic test purposes, all trenches and excavations
shall be backfilled immediately after the pipe is laid therein, but not before the
pipe has been inspected by the District. Backfilling shall be conducted in a
continuous manner to prevent damage to the pipe and kept as close to the pipe
laying operation as possible. Backfilling shall be in accordance with the additional
requirements, if any, of appropriate agencies or private ROW agreements.
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2. Backfill Material

All backfill material shall be free from cinders, ashes, refuse, vegetable or organic
material, boulders, rocks, or stones, or other material that in the opinion of the
District is unsuitable. From one (1) foot above the top of the pipe to the final grade,
however, material containing stones up to eight (8) inches in their greatest
dimensions may be used, unless otherwise specified.

3. Use of Excavated Material as Backfill

The trench excavation may provide suitable backfill material above the pipe zone,
except when specified on the drawings. Wet, soft, or frozen material, asphalt
chunks, or other deleterious substances shall not be used for backfill. If the
excavated material is deemed unsuitable for backfill by the District, it shall be
disposed of properly and a suitable material imported.

4. Sand or Gravel Backfill

If sand or gravel backfill is not indicated on the drawings or specified, and
in the opinion of the District should be used in any part of the work, the
Contractor shall furnish and backfill with sand or gravel as directed.

5. Backfilling Under Pipe

All trenches shall be backfilled by hand, from the bottom of the trench to the
centerline of the pipe, with squeegee, or approved material placed in layers of
three (3) inches and compacted by tamping. Backfilling material shall be
deposited in the trench for its full width on each side of the pipe, fittings, and
appurtenances simultaneously.

6. Backfilling Over Pipe

From the centerline of the pipe, fittings, and appurtenances, to a depth of one (1)
foot above the top of the pipe, the trench shall be backfilled by hand or by
approved mechanical methods. The Contractor shall use special care in placing
this portion of the backfill so as to avoid injuring or moving the pipe.

The backfill material from the centerline of the pipe to one (1) foot above the pipe
shall consist of squeegee or other material approved by the District and
shall be placed in six (6) inch layers and compacted by tamping.

7. Caution Ribbon

All lines shall be laid with a plastic identification ribbon stating "Caution: Buried
Water Line" or equivalent. The identification ribbon shall be between eighteen
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(18) and twenty-four (24) inches from the surface of the ground and directly above
the pipe.

8. Backfilling to Grade

a) Backfilling Paved Areas and Gravel Roadways

Backfill beneath paved areas shall be brought up to the bottom of
the aggregate base course. All areas to receive asphalt pavement or
concrete shall be proof rolled prior to placement of these materials.
Thetop 12 inches of backfill beneath paved surfaces shall be
Class 6 aggregate base course, unless otherwise shown on the
drawings. Typical compaction 95% Proctor.

b) Backfilling Non-Surfaced Areas

Trenches in locations other than surfaced areas shall be compacted as
required by the contract specifications or, if not specified, in accordance
with local requirements. Typical compaction 90% Proctor.

0. Backfilling in Freezing Weather

Backfilling shall not be performed in freezing weather except with
permission of the District. If allowed, it shall not be made with frozen
material. No fill shall be placed where the material already in the trench is
frozen.

10. Backfill Sand

All sand used for backfill outside the bedding and pipe zone shall be a natural
bank sand, graded from fine to coarse, not lumpy or frozen, and free from slag,
cinders, ashes, rubbish, or other material that, in the opinion of the District, is
objectionable or deleterious. It shall not contain a total of more than ten (10)
percent by weight of loam and clay, and all material must be capable of passing
through a three-quarter (3/4) inch sieve. Not more than five (5) percent shall
remain on a No. 4 sieve.

11. Gravel Road Backfill Material CDOT Class 6

Gravel used for backfill shall be as directed by the governing Transportation
Authority, or if not so specified, shall be CDOT Class 6 Road Base conforming to
the following specifications:
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IVv.

R.

CLEANUP

Periodic cleanup work should be ongoing during the construction period. Fences,

posts, wires etc. should be repaired as the project progresses. Any fence, driveway or

U.S. mailbox damaged must be repaired or replaced before the completion of the same
workday during which they were damaged.

All surplus water main materials furnished by the Contractor and all tools and temporary

structures shall be removed from the site by the Contractor. All dirt, rubbish, and
excess earth from the excavation shall be properly disposed of by the Contractor
and the construction site left clean to the satisfaction of the District. All surplus water
main materials furnished by the District shall be removed and delivered by the
Contractor to a location designated by the District.

GENERAL NOTES FOR WATERLINE CONSTRUCTION

. All work on and connections to existing District waterlines shall be completed by

District personnel or the District's authorized contractor without exception. The work
will be completed at developer expense except where said infrastructure is not located
in a District easement, is within existing right-of-way and the governmental entity in
control of the right-of-way is requiring the work for their project. Installation of new
waterline that will eventually be owned by the District will require a District qualified
contractor. Contact the District’s engineering office for contractor requirements and
approval.

It shall be the responsibility of the Contractor to coordinate field locates of all existing
utilities prior to commencement of any construction. Contractor shall also notify all
affected utility companies prior to commencing construction. In event of damage to
any existing utility Contractor shall immediately notify owner of the utility involved
and, unless authorized in writing by the owner of the subject utility, shall not attempt
to make repairs.

Contractor shall continuously maintain adequate protection from damage of all public
and private property through which the work is done.

All water main installation within the Left Hand Water District shall be subject to
current OSHA and COSHA safety requirements. Contractor shall also comply with any
and all requirements and regulations as set forth by City, County, State and Federal
agencies having applicable authority.

No construction shall begin without prior design approval from Left Hand Water
District. The District shall be notified two (2) business days in advance of commencing
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construction or testing to allow for scheduling (303-530-4200). The District shall
inspect the construction as necessary and shall observe all line testing. Construction or
testing shall conform to District Specifications at all times. Contractor is responsible
for applying and securing State, County or City permits; including but not limited to,
storm water discharge, utility ROW, groundwater discharge permit(s), if required. No
verbal authorization for field revision shall be given. All requests for such field revision
shall be made in writing accompanied by proposed change indicated on copy of the
approved design drawings. Any field revision approved and installed shall also be
accurately documented on As-Built drawings as detailed in Item 15 of these Notes.

6. Materials:

Plastic Pipe - All water piping shall be Polyvinyl Chloride (PVC) unless otherwise
noted. All PVC piping through 12-inch shall be DR 14 and manufactured in
accordance with AWWA Standard C900, "Polyvinyl Chloride (PVC) Pressure
Pipe, 4-inch through 12-inch, For Water Distribution". All PVC piping 14-inch
through 36inch shall be manufactured in accordance with AWWA Standard C905,
"Polyvinyl Chloride (PVC) Water Transmission Pipe, Nominal Diameters 14-inch
through 36". PVC piping shall be installed with a ten or twelve gauge single strand
copper UF-UL wire, plastic coated, six hundred (600) volt taped to top of pipe and
surfaced at test stations at no greater than 1000 linear feet intervals. Pipe joints shall
be made using an integral bell with an elastomeric gasket push-on type joint or
using machined couplings of a sleeve type with rubber ring gaskets and machined
pipe ends to form a push-on type joint. All materials installed shall be free of
manufacturer defects. Any defective or damaged materials noted on the
construction site shall be so marked and removed from the site. All fittings shall be
mechanical joint, cast iron or ductile, 250 psi, manufactured in accordance with
AWWA Standard CI111. Fittings shall be lined and coated with fusion bonded
epoxy in accordance with AWWA Specification C116. All tee head bolts and
hexagonal nut shall be fabricated from high strength Type 304 stainless steel, in
accordance with ASTM F-593.

Gate Valve - Gate valves shall be resilient seat with non-rising stem, conforming
to AWWA Standard C515 including a 2" open left operating nut. All tee head bolts
and hexagonal nut shall be fabricated from high strength Type 304 stainless steel,
in accordance with ASTM F-593.

Fire Hydrant Assembly - All fire hydrants shall comply with AWWA Specification
C-502. Fire hydrants shall be five and one-quarter (5%) inch diameter, dry barrel,
and three-way opening. The hydrant shoe shall be a six (6) inch diameter flanged
connection. The opening nut and nozzle cover nuts shall be National Standard
Pentagon measuring one and one-half (1'2) inch point to opposite flat. The valve
shall open left (counter-clockwise). Depth of bury shall be minimum of five (5)
feet. Fire hydrants manufacturer is limited to Mueller Super Centurion 200 or 250
only. Centurion model shall be connected with stainless bolts and nuts where the

37



7.

10.

11.

12.

13.

shoe and barrel connect. Fire hydrants shall exactly match Left Hand Water District
fire hydrant color, 'Safety Red.'

Bedding: The bedding and pipe zone material shall be clean, free draining well-graded
sand or squeegee sand and shall conform to the project specifications and drawings.

Concrete: All structural concrete shall contain not less than five (5) sacks of cement
per cubic yard and shall have minimum twenty eight (28) day field strength of not less
than four thousand (4,000) psi when tested in six by twelve (6 x 12) inch cylinders.
Thrust block concrete shall contain not less than three and one half (3.5) sacks of
cement per cubic yard and shall have minimum twenty eight (28) day field strength of
not less than two thousand five hundred (2,500) psi when tested in six by twelve (6 x
12) inch cylinders.

Backfill: Backfill is material used to fill the trench above the pipe zone. Unless
otherwise specified for hydrostatic test purposes, all trenches and excavations shall be
backfilled immediately after the pipe is laid therein, but not before the pipe has been
inspected by the District. Backfilling shall be conducted in a continuous manner to
prevent damage to the pipe and kept as close to the pipe laying operation as possible.
Backfilling shall be in accordance with the additional requirements, if any, of
appropriate agencies or private ROW agreements.

All fittings, tees, plugs and fire hydrants shall be provided with mechanical restraints
and concrete thrust blocks in accordance with District Specifications. All fittings,
valves, fire hydrant shoes and plugs shall be poly wrapped prior to backfill.

A minimum cover of 5 feet to top of pipe shall be maintained throughout the waterline
installation. Extra bury depth may be required to maintain minimum cover at drainage
culvert crossings and/or fire hydrant runs. Maximum allowable cover shall be 7 feet, to
top of pipe, unless specifically approved by the District.

All construction shall be in compliance with Left Hand Water District Standards and
Specifications, latest edition. The District shall have the authority to assign an inspector
to inspect any and all work, including all materials to be incorporated in the work,
excavation, bedding, backfill, testing and all construction methods and practices.

Testing and Acceptance: All lines shall be chlorinated and flushed, bacteriologically
tested and pressure tested by the Contractor in accordance with District Specifications
and under the District's supervision. Upon passing chlorination testing, bacteriological
testing sample will be taken by District employee and will be tested at the District's
facility. Results typically with 24 hours. Copies of all passing test results, including
soils compaction in the area of water main construction, shall be provided to the
District.
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14. Project As-Built and Record Drawing Requirements:

As-built drawings are prepared by the contractor. They confirm, in red ink, on-site
changes to the original construction documents. The As Built drawings shall be
forwarded to engineer for conversion to Record Drawings.

Record drawings are prepared by the engineer and reflect on-site changes the
contractor noted in the as-built drawings. The Record Drawings shall be approved
by Left Hand Water District prior to Preliminary Acceptance of the project. Record
Drawings shall be submitted in AutoCAD format, blackline paper and Mylar.

These documents shall accurately reflect any change made in the field which varies
from the approved construction plan and including, at a minimum, field dimensions
and elevations, horizontal and vertical locations of underground utilities and
appurtenances.

Include with the Record Drawings a signed, written confirmation of total costs of
all project related water system improvements involved

The Contractor shall warrant the materials, installation workmanship and surface
restoration for a period of two (2) years from date of Substantial Completion.
During this warranty period the Contractor shall repair any defects in the work and
maintain the work area. At the close of the two year warranty period and upon
satisfactory correction of any deficiencies noted, the District shall accept the
constructed lines and appurtenances as the sole property and responsibility of the
District.

ALTERNATIVE MATERIALS AND METHODS OF CONSTRUCTION

The District Engineer may approve an alternative material or method of construction
provided it complies with the provisions of these Standards. The proposed materials,
methods, or work offered must be equivalent to those prescribed in these Standards in
suitability, strength, effectiveness, durability, and safety.

The applicant must submit a written request to the District Engineer stating in detail the
specific sections and subsections of these Standards requested to be altered or modified.
The request shall include any manufacturing specifications or stamped professional
engineer evaluations demonstrating the proposed materials or methods are equal to or
better than those in these Standards.

The District Engineer will advise the applicant, in writing, of the decision on the

requested alteration or modification. The applicant will be responsible for any
costs involved in reviewing the proposal or any delays caused by its review.
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VI.

DETAIL DRAWINGS
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OR OTHER SUITABLE MASONARY MATERIAL.

SCALE: NONE
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200 OR 250

6" MAX.

CONCRETE !
COLLAR
. E—t

L TIRGH
A RRRA
T R

RRIKKA

R R
A

TRACER WIRE
CONNECTION BOX
(VALCO MINI TEST
STATION OR
APPROVED EQUAL)

TRACER WIRE
TQP OF GRAVEL
3" MIN ABOVE

N RRRRRRARAS R

AU N
A D

4 \\‘\.\ \.\/\.‘ 4

R
'\/\§ SCREW TYP
3—PIECE
VALVE BOX

RS

POLYETHYLENES
WRAP TO MAIN

CARE TO BE TAKEN
TO PREVENT PLUGGIN

N S
;/\{\'\ K K l\;\\;\\;

W

N N

A
’/\\,\

K

6 INCH RESILIENT WEDGE
M.J. GATE VALVE

TRACER WIRE
TAPED TO TOP
OF PIPE

CONCRETE
THRUST
BLOCK

(SEE DETAIL)

> OF FIRE HYDRANT DRAI
DRAIN HOLE

CONCRETE THRUST
BLOCK POURED IN PLACE
SWIVEL
HYDRANT TEE

R
6 MIL POLYETHYLE S SRRON Tl »
S R 6” DUCTILE IRON PIPE, CLASS
BOND BREAK €3 3"‘**;’,‘%:%5& . . 350 WRAPPED IN POLYETHYLENE
BOSAERD 2! 3/4” TO 1 1/2" MEGALUGGED FROM VALVE TO HYDRANT,

?RAVEL BEDDING

DRAINAGE PIT FOR /3 CU YD MIN

IMPERVIOUS SOIL

COARSE GRAVEL OR CRUSHED STONE
MIXED WITH COARSE SAND

NOTES:
1. NO SPLICES ON TRACER
v WIRE
2. MECHANICAL RESTRAINTS
REQUIRED ON ALL JOINTS
EBBA IRON MEGA LUG
SERIES 2000PV OR EQUAL
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AT BEND

NOTES': SCALE: NONE

1) BEARING AREA=Bxh

2) ALL CONCRETE SHALL BE POURED
AGAINST UNDISTURBED EARTH.

3) THRUST BLOCKS SHALL BE USED FOR
ALL BENDS > 11 1/4 & ALL PLUGS

4) ALL FITTINGS & PLUGS MUST BE
WRAPPED WITH POLYETHYLENE TO S,
PREVENT CONC. FROM ADHERING A MUST

TO THE BOLTS OR PIPE. SECTION 1
200 P.S.I. PRESSURE TESTING
2000 #/I-—F2 SOIL LOADING

BEARING ARFEAS FOR VARIOUS FITTINGS (FT.?)
SIZE | TEE & PLUG | 90" BEND 45 BEND | 22 1/2 BEND | 11 1/4° BEND
6” 35 45 2.5 15 1.0
8" 5.5 7.5 4.0 2.0 1.5
10" 8.0 115 6.0 3.5 2.0
12° 11.5 16.0 9.0 4.5 2.5
14" 15.5 22.0 12.0 6.0 3.5
16" 20.0 28.0 15.5 8.0 4.0
18" 25.5 36.0 19.5 10.0 5.5
20" 30.5 435 24.0 12.0 6.0
24" 44.5 63.0 34.0 18.0 9.0
30" 69.5 98.0 53.0 27.5 14.0
36" 99.5 140.5 76.0 39.0 20.0
42" 134.5 190.0 103.0 53.0 26.5

HORIZONTAL THRUST BLOCKS| "FFT #AND WATER DISTRICT

REV. 7/17/17 ADW 5—-DD




2 OR 3 #5 REBAR LOOPED
BOND BREAKER OVER BEND. EMBEDMENT LENGTH
(TYPICAL) IN CONCRETE EQUAL TO (L) IN
: ) TABLE BELOW.

Ea1 ) et

BOND BREAKER

(TYPICAL) 2 OR 3 #5 REBAR LOOPED
OVER BEND. EMBEDMENT LENGTH
IN CONCRETE EQUAL TO (L) IN
TABLE BELOW.

AN PROFILE

SCALE: NONE

11 1/4 DEG. 1/2 DEG.
W W TE

27| 27 ) 37
36| 30 ) 44
44] 37 ) 44
55| 40 ) 53

61| 40 . 52

1. Volume of concrete is in cubic yards.

2. Concrete shall be 3,000 psi (compressive strength.)

3. Thrust blocks to be centered horizontally on the bend.

4. Design is based on 200 psi test pressure (P) with a
safety factor (SF) of 1.5.

5. Vertical thrust block “under” bends to be sized

based on bearing area——see horizontal thrust block
detail.

angle

Volume of thrust block _ SF*P*A*(Sin )@

in cubic yards. T 27ft73 *140 pcf (Wm=mass of concrete in cubic feet.)
P= test pressure in psi
A= cross sectional area of pipe in square inches

@= degree of bend from horizontal plane.
Wm= mass of concrete per cubic feet.

VERTICAL THRUST LEFT HAND WATER DISTRICT
RESTRAINT DETAIL

REV. 10/30/2016| ADW 6—-DD




Water line to be lowered.
Vertical thrust blocks,

(typical both sides) Joint restraint:

see Vertical Thrust Restraints Refer to the Joint Restraint

detail drawing No. 6-DD Schedule for distance from

fitting (L') which require

Utility pipe EBBA Iron Megalug Series
Y PIPE ™ 1100 or 2000PV joint re—

straints on all pipe joints.

(11.25°,22.5°,or 45°
typ. both sides)

(restrained joints
both sides)

Tie rods (or
Thrust block = Megalug joint

see horzontal thrust block restraints)
detail drawing No. 5-DD both sides
Note: Pipe restraint shall
be both concrete thrust blocks
and joint restraints as specified.

Typ.

Distance from fitting (L)
L—g ¢« - L

JOINT RESTRAINT SCHEDULE

| PIPE
DIAM.

11 1/4 DEG.

22 1/2 DEG.

45 DEG.

L’ (feet)

L’ (feet)

L’ (feet)

20’

20’

22’

20’

20’

30’

20’

20’

40’

SCALE: NONE

20’

23’

48’

20’

27

57

WATER LINE LOWERING DETAIL | MBFT HAND WATER DISTRICT

REV. 1/25/2001 | CPS 6A—DD




RADIO READ PAD

l CASTINGS \

CHECK VALVE

—=——~METER PIT LID
FASTENING NUT

TOP VIEW

ADJUST METER PIT TOP
TO 1 INCH (MIN)

TO 2 INCH (MAX)
ABOVE FINISHED GRADE

SERVICE VALVE

(EMERGENCY SHUT—OFF)

~ | —
—
IN

DN,
FROST PROQF
A s,

b3

7.

7, 1

N A~

2]

SERVICE VALVE—\

FINISHED GRADE

7

v

METER—]

PIT ——==F

BRASS MALE
IRON PIPE
COUPLING

10”
APPROX.

=

-

BRASS SADDLE
AND CORP. STOP
(BALL TYPE)

Ny

PROPERTY LINE

NOTE: METER PIT ASSEMBLY,
YOKE AND METER TO BE

PURCHASED DIRECTLY FROM
THE DISTRICT.

WATER

20 " DIA.+

MAIN

CUSTOMER OWNERSHIP
TO HOUSE

SCALE: NONE

\DISTRICT OWNERSHIP

TYPICAL RESIDENTIAL SERVICE

LEFT HAND WATER DISTRICT

REV. 7/17/2017

ADW

/—DD




#77 MAINGUARD HYDRANT  SOURCE:
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SCREEN

NOTE'S'"

VENT PIPE ABOVE GRADE SHALL BE 4 INCH GALVANIZED IRON PIPE.
VENT PIPE BELOW GRADE SHALL BE 4 INCH SCHEDULE 80 PVC PIPE.
INTERIOR PIPING SHALL BE BRASS, BRONZE OR COPPER.
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TRAFFIC RATED 24" STEEL RING & COVER
"WATER' CAST ON SURFACE SCREEN

4—#4 REBAR R.O.W. LINE
PLACED HORIZONTALLY
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RATING

L BALL OR GATE VALVE
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SUPPORT (2)

SADDLE APPROVED BY THE DISTRICT

SCALE: NONE

NOTES: NOTES':

1. VENT PIPE SHALL BE GALVANIZED IRON PIPE ABOVE GRADE. 1. WASHED ROCK MUST

2. VENT PIPE SHALL BE SCH 40 PVC BELOW GRADE. BE INSTALLED A MIN OF 24”

3. ALL OTHER PIPING SHALL BE BRASS, BRONZE

OR COPPER. VENT PIPE DIAMETER TO BE BELOW FOOTINGS AND MANHOLE

NI TO ALLOW PROPER DRAINAGE.

4”—6” DEPENDING ON SIZE & QTY OF AIR VACS. 2. FOR MULTIPLE AIR/VAC'S

4. THE DISTANCE BETWEEN STEPS CANNOT EXCEED 12”. '

5. LADDER RUNGS ARE REQUIRED IN ALL PRECAST INSTALL "UNISTRUT AND CLAMP

CONCRETE MANHOLES AROUND NIPPLES BETWEEN CORP
: STOP AND VALVE.

6. HIGH GROUNDWATER MAY REQUIRE WATERTIGHT CONCRETE

MANHOLES AND SOLID PIPING FROM THE AR VAC VENT TO

OUTSIDE VENT. (DETAIL MAY BE MODIFIED)

7. IN RESIDENTIAL SETTING, A FABRICATED VENT SCREEN MAY

BE USED INSTEAD OF GALVANIZED VENT PIPE.

TYPICAL AIR/VACUUM VALVE | *tHF" HAND WATER DISTRICE
(2" AND LARGER) REV. 7/18/2017 | ADW | 10-DD




FINISH
GRADE

SURFACE RESTORATION
DEPTH VARIES

ElI==11==11== L\

N

IN CUTOFF ZONE,
CLSM TO BE PLACED
FROM KEY TO PIPE

CLSM

TOP OF CUTOFF TO BE 127
MIN. ABOVE PIPE ZONE

SLOPE AS
REQUIRED TO
CONSTRUCT AS
SHOWN

NORMAL TRENCH
WITH PIPE BEDDING

TRENCH ZONE
BACKFILL

G / "
Wiy o /;?@[N 3

UNDISTURBED
EARTH OR ROCK
ON BOTH SIDES
AND BOTTOM

KEY CUTOFF INTO
SECTION

TRENCH SURFACE

ZONE z///—_RESTDRATIDN, SEE

BACKFILL 4 DETAIL 1-DD, TYP

.— TRENCH ZONE

|_— POUR CLSM AGAINST

g COMPACTED BACKFILL
12 ABOVE PIPE ZONE
WITHIN NORMAL TRENCH
AND KEY INTO

UNDISTURBED MATERIAL
AS SHOWN

PIPE ZONE
WATERLINE

IN CUTOFF ZONE,
CLSM TO BE PLACED
FROM KEY TO PIPE

ELEVATION

SCALE: NONE

CLSM CUTOFF WALL

DETAIL

LEFT HAND WATER DISTRICT

REV. 7/19/2017 | ADW 11-DD




4 RUNNERS
PER SPACER

SECTION
VIEW

STEEL CASING PIPE

CASING SPACER

CARRIER PIPE

ANNULAR SPACE TO BE FILLED
WITH LOW PRESSURE GROUT
(SEE LHWD SPECIFICATION #IILG,5>

//FTRACER WIRE
/ =

STEEL CASING PIPE

[ ] /
MAX DISTANCE BETWEEN

SPACERS - 8 FT

\\&LDDUBLE SPACERS AT

EACH END OF CASING

END SEAL, TYPE C
0OR COMMON BRICK
AND MORTAR

RESTRAINED JOINTS

CASING SPACERS, TYP

CARRIER PIPE CASING PIPE CASING PIPE MIN. NO. OF SPACERS PER MIN. NO. OF SKIDS

DIA. <IN

DIA. C(IND

THICKNESS (IND

20 FT. LENGTH

PER SPACERS

8

18

0.375

4

12

24

0.500

4

16

30

0.500

4

TYPICAL CASING DETAIL

LEFT HAND WATER DISTRICT

REV. 7/18/2017

ADW 12—-DD




CORP STOP (TYP)
OR VALVE \ METER SUPPLIED
BY DISTRICT

FLANGED

GATE VALVE APPROVED BACKFLOW
CDNNECTIDN\ PREVENTION DEVICE

W_("l_ 3_
_J_d_ N\
DOMESTIC

WATER
NOTE:

ALL METERS AND BACKFLOW DEVICES GATE VALVE SERVICE
MUST BE EASILY AND IMMEDIATELY
ACCESSIBLE FOR TESTING, REPAIR,
AND/OR REPLACEMENT AND MAY NOT PlLAN
BE LOCATED WITHIN A WALL. —

PROVIDE 1/2 INCH
PENETRATION AND
SLEEVE FOR TO FIRE SPRINKLER SYSTEM
REMOTE READ

GATE VALVE

APPROVED BACKFLOW
PREVENTION DEVICE

GATE VALVE BOLTED SLEEVE OR BRASS
CORP STOP CTYPS COMPRESSION COUPLING
OR VALVE GATE VALVE

METER SUPPLIED

BY DISTRICT

APPROVED BACKFLOW
/PREVENTIEIN DEVICE
T oy P —"
"— — GATE VALVE
. 4

\ TYPICAL FLOOR<' (1‘

\— FLANGED CONNECTION ADJUSTABLE STEFL

, ) >_ PIPE SUPPORTS
MIN 10 2-3/4" (HIGH STRENGTH) ALL THREAD AS REQUIRED TO

SUPPORT PIPING SYSTEM
90° BEND
(MECHANICALLY
MIN 18" RESTRAINED) PROFILE
SCALE: NONE

BRASS SADDLE _ |
OR FLANGED TEE

g

o

=
\

FINISHED GRADE

MIN 12"

NDBREAKE

- THRUST BLOCK RESTRAINT
% DUCTILE IRON_PIPE SEE DETAIL #5 FOR SIZE REQUIREMENTS
TO MAIN i 4{NOTES: 1. ALL DISTRICT STANDARDS MUST BE MET INCLUDING BUT NOT LIMITED TO
d THE HYDROSTATIC, HIGH CHLORINE, LOW CHLORINE AND BACT—T SAMPLING
AND TESTING.
2. ALL FIRE LINE JOINTS/PIPING SHALL BE MECHANICALLY RESTRAINED.
3. MIN 5° BURY FOR WATERLINES.

4. DUCTILE IRON PIPE REQUIRED FROM 10 FEET OUTSIDE FOOTER
TO INTERIOR PIPING

LEFT HAND WATER DISTRICT
TYPICAL COMMERCIAL COMBINED FIRE/DOMESTIC SERVICE

REV. 9/4/2019 MGH 13—-DD




|
—

-
(o )

FIRE LINE \ /

D..P. WATERLINE——

l./

NOTE:

ALL METERS AND BACKFLOW DEVICES
MUST BE EASILY AND IMMEDIATELY
ACCESSIBLE FOR TESTING, REPAIR,
AND/OR REPLACEMENT AND MAY NOT
BE LOCATED WITHIN A WALL.

PLAN

|
:
3
o
=

AN
RN

|
FINISHED GRADE

TO FIRE SPRINKLER SYSTEM

" GATE VALVE
<

e APPROVED BACKFLOW
/PREVENTIDN DEVICE
GATE VALVE

FLANGED

e CONNECTION

!

Y 4
\JDBREAKER/

% " DUCTILE IRON PIPE

TO MAIN

>—2—3/4" (HIGH STRENGTH) ALL THREAD

#1 90° BEND
MECHANICALLY  DR(OF|| E

MIN 18" RESTRAINED>

SCALE: NONE

THRUST BLOCK RESTRAINT
SEE DETAIL S FOR SIZE REQUIREMENTS

NOTES: 1. ALL DISTRICT STANDARDS MUST BE MET INCLUDING BUT NOT LIMITED TO
THE HYDROSTATIC, HIGH CHLORINE, LOW CHLORINE AND BACT—T SAMPLING
2. ALL FIRE LINE JOINTS/PIPING SHALL BE MECHANICALLY RESTRAINED.
AND TESTED.
3. MIN 5° BURY FOR WATERLINES.

TYPICAL COMMERCIAL FIRE SERVICE
(NO DOMESTIC)

LEFT HAND WATER DISTRICT

REV. 8/29/2019 | MGH 13A—DD




BALL VALVE

—

PROVIDE 1/2 INCH _¢ xAPPRDVED BACKFLOW
PENETRATION AND PREVENTION DEVICE
SLEEVE FOR
REMOTE READ

COPPER SETTER
AND METER (SUPPLIED BY DISTRICT>

/—BALL VALVE

TYPICAL WALL<

FINISHED GRADE

MIN 127 ] TYPICAL FLOOR<' g

ONDBREAKER/‘

MIN 10

MIN 18" PROFILE

SCALE: NONE

COPPER SERVICE LINE

TO MAIN

NOTES: 1. ALL DISTRICT STANDARDS MUST BE MET INCLUDING BUT NOT LIMITED TO
THE HYDROSTATIC, HIGH CHLORINE, LOW CHLORINE AND BACT—-T SAMPLING
AND TESTING.
2. METER, METER SETTER & REMOTE READ PROVIDED BY DISTRICT
3. MIN 5° BURY FOR WATERLINES.
4. ALL METERS AND BACKFLOW DEVICES MUST BE EASILY AND IMMEDIATELY
ACCESSIBLE FOR TESTING, REPAIR, AND/OR REPLACEMENT AND MAY NOT
BE LOCATED WITHIN A WALL.

LEFT HAND WATER DISTRICT
TYPICAL COMMERCIAL DOMESTIC SERVICE

(NO FIRE LINE) REV. 8/29/2019 | MGH 138-DD




1 1/2" 90" BEND
/—APPROVED BACK

- a
(Lj(c))ﬁPEﬁ\\j% D . BACKFLOW DEVICE

OR EQUAL

CURB STOP WITH /2 SQUARE SNt e
OPERATOR & 5 1/4" VALVE

BOX SHALL BE INSTALLED ] ELEVATION SECTION B-B
WITHIN THE PUBLIC R.O.W.
24” ALUMINUM MANHOLE RING & COVER WITH CAM LOCK
INSTALL COVER 1/2” ABOVE GROUND.

7 \\\\\\\\\\\\\\\\\\\ \\\) P
AN N N/

/
/
7

STRAINER

5'-9 1/2” DEPTH

—J SUPPORT
*  UNDER METER

3/4" OR 1 1/27
ROCK

5

SCALE: NONE
ELEVATION SECTION A-A

GENERAL NOTES:

1) IF SURFACE IS NOT TO FINAL GRADE AT TIME OF INSTALLATION OF METER, OWNER MUST
RAISE OR LOWER VAULT WHEN SURFACE IS GRADED.

2) BYPASS TO BE INSTALLED UNLESS OTHERWISE SPECIFIED.

3) ALL GATE VALVES ARE TO BE NON—RISING STEM GATE VALVES.

4) NO CONCRETE TO BE LAID IN FLOOR OF METER VAULT.

5) PIPING SHALL BE TYPE K COPPER OR THREADED BRASS.

6) IF GROUND CONDITIONS ARE UNSTABLE, THE ENGINEER MAY REQUIRE THAT FOOTINGS BE INSTALLED.
IF FOOTINGS ARE REQUIRED,

7) THE WORD "WATER" SHALL BE CAST ON LID.

8) 3/4” OR 1 1/2" ROCK SHALL BE PLACED IN FLOOR OF VAULT 6" THICK.

9) SUPPORT UNDER METER MAY BE BRICK OR CONCRETE BLOCK.

10) COMPRESSION JOINTS MAY BE USED INSIDE VAULT.

METER SETTING FOR A 1-1/2” & 2” | LEFT HAND WATER DISTRICT
METER W/VALVE & BYPASS
(OUTSIDE SETTING) REV. 8/29/2019 | MGH 14—DD




MAXIMUM 6" LIFTS

o

D
\/\
R
S

7
A\
K
N
R
N
XK

A ;| | [—I T —| |£—
BACKFILL W/ON—

X
>

//\
\/\\\/

Ze
X
2

[ SITE MATERIALSLL
—IN. NON—ROADWAY+

K
S

7
N

AREAS, — | |—
90% COMPACTION XX PVC x ACP

—REQUIRED. —]| | |= : TRANSITION

N
G
X

7
R
M

A,

X
K

¥
W

| g COUPLING
BOTH ENDS

N/ \///\

VARIES
N

\//\
/ \}//\\

] 6

"REPLACE EXISTING ACP WITH |
PVC_C—-900 CL 200

F"I
x

Y

N
9

t 18" MIN.

N NI
//\//\\//\\//\\//\\//\\///<\\//\\\

NN OIS

SCALE: NONE

TRENCH WIDTH VARIES

: BACKFILL MATERIAL IN ROADWAY AREAS
SHALL BE CLASS 6 ROADBASE OR AN ALTERNATIVE
APPROVED BY THE LOCAL TRANSPORTATION
AUTHORITY. 95% COMPACTION REQUIRED.

EXISTING AC PIPE
TYPICAL CROSSING DETAIL

LEFT HAND WATER DISTRICT

REV. 7/19/2017 | ADW 15—-DD




WILKINS MODEL 950XLT DOUBLE CHECK VALVE

ASSEMBLY, OR EQUAL.

NOTE: RP ASSEMBLIES WILL NOT BE

APPROVED FOR UNDERGROUND INSTALLATIONS

24 INCH MANHOLE
RING AND COVER

%

% FINISHED GRADE

AR AMVAANAY NS

48 INCH DIAMETER
PRECAST CONCRETE
FLAT TOP MANHOLE

METER PIT

10 FEET MINIMUM

I a -

PIPE SUPPORT (TYP>

| PROPERTY LINE
|

WATER MAIN

>@

CUSTOMER
OWNERSHIP

SCALE: NONE

DISTRICT
OWNERSHIP

NOTE: METER PIT ASSEMBLY,
YOKE AND METER TO BE

PURCHASED DIRECTLY FROM
THE DISTRICT.

BACK FLOW DEVICE VAULT
(2 1/2” SERVICE & LARGER)

LEFT HAND WATER DISTRICT

REV. 7/20/2017

ADW

16—DD




WILKINS MODEL 950XLT DOUBLE CHECK VALVE
ASSEMBLY, OR EQUAL.

NOTE: RP ASSEMBLIES WILL NOT BE
APPROVED FOR UNDERGROUND INSTALLATIONS

24 INCH RING AND COVER
/WITH FROST FREE LID
FINISHED GRADE

L3
@%}\; \%X/%A\»&\ N\ %

\//\//\//\//\//
AR
RRRIRER
A

7.
§>/<\>><17” TO DEVICE

\ ‘ | PROPERTY LINE
|

METER PIT

10 FEET MINIMUM

WATER MAIN
- D U B
e BI=4 N—{}H} H : / . O |

24” 1.D. BACKFLOW VAULT CUSTOMER | DISTRICT '

OWNERSHIP OWNERSHIP
ACCEPTABLE MANUFACTURES

NOTE: METER PIT ASSEMBLY,
1> DFW PLASTICS, INC. YOKE AND METER TO BE

THE DISTRICT.
2> COLORADO PRE-CAST CONCRETE, INC.
(PRECAST OPTION IN 1.0 SEGMENTS)

SCALE: NONE

BACK FLOW DEVICE VAULT LEFT HAND WATER DISTRICT
(3/4” to 2” SERVICE LINE)

REV. 7/17/2017 | ADW  [16A—DD




/REDUCED PRESSURE BACKFLOW ASSEMBLY

—BE A

12 MIN WITH
ADEQUATE DRAINAGE

FROM POTABLE
SERVICE

TYPE K COPPER

1.) THE BACKFLOW PREVENTION DEVICE MAY BE ENCLOSED AT THE OWNER’S DISCRETION. THE BACKFLOW DEVICE MUST BE ACCESSIBLE AT
ALL TIMES FOR REQUIRED ANNUAL TESTING AND CERTIFICATION BY DISTRICT STAFF OR ITS CONTRACTOR.

2.) THE BACKFLOW PREVENTION DEVICE MUST BE PROTECTED FROM FREEZING OR DRAINED AFTER IRRIGATION SEASON.

3.) THE BACKFLOW PREVENTION DEVICE SHALL BE OF A TYPE AND SIZE APPROVED BY THE DISTRICT AND WHICH MEETS OR EXCEEDS THE
STANDARD ESTABLISHED BY THE COLORADO DEPARTMENT OF HEALTH STANDARDS AND SPECIFICATIONS AND WHICH HAS BEEN CERTIFIED BY
THE FOUNDATION FOR CROSS—CONNECTION CONTROL AT THE UNIVERSITY OF SOUTHERN CALIFORNIA.

BACK FLOW DEVICE INSTALLATION| “Ff" HAND WATER DISTRICT

ABOVE GROUND APPLICAITONS REV. 4/22/2024] MGH |16B-DD SCALE: NONE
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RAW WATER PIPES IN
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PAINTED PURPLE
FROM RAW TO
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LANDSCAPING BOX

-

POTABLE OR IRRIGATION
RAW WATER SYSTEM
SOURCE

RAW WATER IRRIGATION SYSTEM | “FFT HAND WATER DISTRICT

AIR GAP INSTALLATION REV. 4/22 /2024‘ MGH ‘16C_DD SCALE: NONE
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	A. DEFINITIONS
	B. PLANS
	C. PIPE SIZE
	D. FIRE HYDRANT LOCATION
	E. DEPTH
	F. ALIGNMENT
	G. VALVE SPACING
	H. AIR/VACUUM VALVES
	I. SYSTEM LOOPS
	J. FIRE LINES
	K. COMMERCIAL TAPS
	L. INSPECTION
	M. MANUFACTURER'S CERTIFICATES AND RECOMMENDATIONS
	1. Certificate from Manufacturers
	2. Manufacturer's Specifications and Recommendations

	N. CONNECTION TO EXISTING MAINS
	1. At locations where connections to existing water mains are to be installed, the Contractor shall locate the existing mains both vertically and horizontally and shall verify their exact size and type of material in advance of the time scheduled for ...
	2. Wet taps shall be used for all existing ‘in service’ mains to eliminate service outages. Wet taps shall only be performed by a District approved contractor. An exception will be made if the segment of main can be taken out of service without custom...
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