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GENERAL REQUI REMENTS

DEFI NI TI ONS
A.SSME  Anerican Society of Mechani cal Engineers

A SST.M Anerican Society for Testing and WMaterials. Al
references to AS. T.M shall nean the current standards as revised
or anended.

A WWA. Amrerican Water Wrks Associ ation. All references to
A WWA. shall nean the current standards as revi sed or anended.

Appl i cant. Any person, conpany, corporation, or other entity,
or their agent or contractor, which has nade application for
service by the Longs Peak Water District

Proj ect Engi neer. Prof essi onal Engi neer responsible for the
proj ect design.

|.C. C. | ndustrial Conm ssion of Col orado
U S A S United States of Anmerica Standards Institute. Al l

references to U S. A S. Standards shall mean the current standards
as revi sed or amended.



B. PLANS

Four (4) 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 w |l bear evidence of such
approval by the signature of an agent of the District.

All construction plans submtted to the District for review shal
be on 24" x 36" sheets with legible lettering. Al sheets except
the cover sheet shall be nunbered and have a title block which
shal | have the nanme of the owner, the project nane, the | ocation of
t he proposed i nprovenents, the name , address, and phone nunber of
the Design Professional, the date prepared, a north arrow and a
| egend of all utilities shown.

Record drawi ngs and plans shall consist of the follow ng:

1. A master utility plan on one 24 inch by 36 inch sheet, show ng
the entire area to be developed including existing and
proposed streets, alleys, existing and proposed utility lines
with appurtenances and all existing and proposed property
lines, |lot nunbers, easenents and rights-of-way.

2. On a second set of drawi ngs the |ocation, class, type of pipe
and size of the proposed water main within the street, alley
or easenent with respect to all existing and currently pl anned
utilities and property or easenent |lines shall be shown.

3. Al so on the second set of drawings the location of all valves,
fittings, and fire hydrants within the street, alley or
easenent, existing and proposed.

4. Detail sections of stream crossings, irrigation ditches,
rail road and hi ghway crossings, borings, etc. shall be shown.

5. Profiles shall be required by the District on all projects
unless this requirenent is waived, in witing, by the
District. They shall give dinensions, grades, valve

| ocations, location of proposed pipeline to the existing



surface and the proposed finish grade and other pertinent
i nformation.

6. The horizontal scale of the drawi ngs shall be one (1) inch
equals fifty (50) feet and the vertical scale shall be one (1)
inch equals five (5) feet, unless otherw se approved by the

District.

7. All plans shall be sealed and signed by a Professional
Engineer registered in the State of Colorado. The
Pr of essi onal Engi neer responsi ble for the design of the system
shall be known as the Project Engineer, and shall be
responsi ble 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
om ssions 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.

8. A total cost estimate for the project shall be provided by the
Project Engineer including material prices provided by a
mat eri al supplier

Pl an Appr oval

Construction of the Project as approved, shall comrence within six
(6) nonths of the date of approval by the District as shown on the
pl ans, or the plans nust be re-submtted for review and approval .
| f the construction is halted for nore than six (6) nonths, plans
must be resubmtted for review and approval.

Pl an Revi si ons

Shoul d circunstances warrant changes from the approved plans or
specifications, the proposed revision nust be submtted to and
approved by the District. No work shall proceed on that portion of
the project being revised until said revisions are submtted and
approved by the D strict. M nor changes from the plans or
specifications may be approved by obtaining on-site witten
perm ssion fromthe District.



Record Draw ngs

It is the responsibility of the Applicant to provide the District
with the foll owm ng drawi ngs upon conpletion of the project:
1) One set of reproduci ble record draw ngs

2) One bl ueline set of record draw ngs

3) An Aut oCAD (R-14 or 2002) file of the record draw ngs on
CD.

Fi nal acceptance of the project additions will not be given until
the required record drawi ngs have been provi ded.

Pl PE SI ZE

M ni mum pi pe size shall be six (6) inches wthin subdivisions.
M ni mum pipe size shall be 12" for transm ssion mains, unless
ot herwi se approved by the District. Cenerally, mains adjacent to
and paralleling Section lines or major roadways are considered
transm ssion mains, but the definition of a transmssion nmain is at
the sole discretion of the District. For pipe sizes greater than 12
inches the District shall determ ne the specifications.

Four (4) inch pipe may be allowed in cul-de-sacs |ess than four
hundred (400) feet long, and with less than 10 lots or potenti al
service locations and there is no fire hydrant, with witten
approval of the District.

FI RE HYDRANT LOCATI ON

The applicant shall provide fire hydrants which conform to the
requi renents of these Specifications. Fire hydrant |ocation and
spacing shall be as required by the governing Fire Protection
Authority, and is subject to the review and approval of the
District.
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DEPTH

Water mains shall have not less than four and one half feet of
cover over the top of the main to the final finished grade of the
area, including borrow pits.

AL GNMENT

Water mains shall be laid under the pavenent on the uphill side of
the street opposite of any proposed sewer line installation. In
commercial/industrial devel opnents, water mins my be laid
outside, but adjacent to, the pavenent to allow future tapping
w thout the need for pavenent cuts. Final alignnment shall be as
approved by the District.

SERVI CE LI NES

Al'l existing or proposed lots or potential service sites either,
residential or comercial shall have a service line extended to the
site from the main line before paving. The service |line shall
termnate with the installation of a neter pit and appurtenances by
the contractor. The neter pit and appurtenances materials shall be
as specified by the District. The pit shall be placed 5 feet inside
the property line and shall be marked by a 2 x 4 or such other
stake which shall extend 3 feet above the surface and shall be
pai nted blue. The top of the neter pit done shall be 3" above fina
grade to accommodate | andscape materials. In no case shall the top
of the meter pit done be | ocated below the final grade |INCLUD NG
| andscape materi al s.

Service lines shall be of a size which is adequate to supply the
requi renents of the property being served. The m ni num si ze service
line shall be 3/4 inch. The proposed service line size shall be
approved by the District.

The District is responsible for ownership and mai ntenance of the
service line fromthe main line to the meter pit and including the
meter and any other devices in the pit. The tap owner is
responsi bl e for ownership and nai ntenance of the service |ine past
the neter pit.

11



VALVE SPACI NG

Val ves shall be placed at locations to mnimze water outages in
case of a line break or repair. In general, valves shall be placed
on lines of twelve (12) inch or snmaller dianeter no nore than five
hundred (500) feet apart. Each fire hydrant shall have a hydrant
valve. For lines larger than 12" the valve |ocation and spacing
will be determined by the District.

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

Al R/ VACUUM VALVES

Air and vacuum val ves shall be required at extrene high points on
water lines twelve (12) inches and |arger. The District may
require installation on smaller |lines as deened necessary.

LOOPI NG

Subdi vi si on water systens shoul d be designed to provide |ooping to
existing or proposed mains and mnimze dead-ends where ever
possi ble. The District shall determ ne the final |ocation of |oops.

FI RE LI NES AND FI RE HYDRANT LI NES

A fire hydrant connection line shall extend fromthe hydrant tee
and valve on the main water line to the fire hydrant. This line
shall be a 6 inch |ine.

A private service |line for the use on an internal fire suppression
system shall require a valve at the nmain line and a neter 5 feet
inside the property line. The valve, service |line and neter shal
be owned and maintained by the District. The tap owner shall own
and maintain the fire service line from the neter to the fire
suppression system Fire service lines shall be connected to the
main with a swvel tee if a wet tap is not required. Joi nt
restraint is required fromthe main to the hydrant.

12



Bends are not allowed on fire lines except when necessary due to
| ocation of existing stub, angle of existing main, or |ocation of
joint on existing main. If a bend is necessary, pipe nust be
restrained for two (2) joints either side of the bend.

Fire hydrant lines and fire service lines shall separate from each
other and all other service connections. No donestic taps shall be
made on a fire service or fire hydrant |ine.

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

BACKFLOW CONTROL

All work and materials shall be inspected and accepted by the
District.

The District shall have the sole right to determne the rated size,
kind, type, nmake, |ocation, and conponent configuration of all
backfl ow devices. The District shall determi ne the fees and ot her
costs associ ated with backfl ow devi ces.

Al testing, installation and repair of backfl ow devices shall be
done by the District or under the supervision of the D strict at
the cost of the property owner.

The District may require the installation of any of the foll ow ng
devi ces dependi ng on the degree of hazard at the service |ocation.

Alr Gap

Reduced Pressure devices

Doubl e Check Val ve devi ces

Doubl e Check Detector Check Val ves
Pressure Vacuum Br eakers

At nospheric Vacuum Br eakers

Backfl ow prevention devices wll be required on private fire
suppression |ines. These devices will be either reduced pressure or
doubl e check detector devices or a device as directed by the
District.

13



TEMPORARY WATER USE PERM T REQUI REMENTS

Tenporary use of potable water from the Districts water
distribution systemby neans of a tenporary water tap, a tenporary
service line, a fire hydrant, or other devices is generally
prohibited. If the District determnes that such use can occur
Wi thout disruption to its custoners, without risk or disruption to
the Districts infrastructure, and can be coordinated with D strict
staff activities, than a permt shall be required from the
District. Said permt shall include provisions for neasuring, form
of paynent, cost of water and backflow prevention nethods if
needed.

| NSPECTI ON

| nspections shall be required during all phases of the
instal | ation.

The District’s office shall be notified at | east 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 and deened
acceptable by the District or witten approval to backfill is
obtained fromthe D strict.

District representative shall have the authority to issue “stop-
work” order. A “stop-work” order may be either verbal or in
witing. Wiere a situation exists that a District representative
determnes that a problem exists, or work is proceeding in an
unaccept abl e manner, that representative may issue a “stop-work”
order to the person who is on site and in charge of the
installations. No work may continue until the issue(s) have been
resolved to the satisfaction of the District.

The right of the District to inspect the installations (or
repl acenents) shall be solely for the benefit of the District and
shall not be deened to be a waiver of the District to enforce the
obligation of the Developer to construct the installations in
accordance with District Specifications and the *“Approved for
Construction” plans and drawi ngs submtted to and approved by the
District by the Applicant. Plans shall not be deened to estop the

14



District for the Developer’s failure to install or properly design
its Installation.

CONSTRUCTI ON WORK SHALL NOT START UNTIL THE APPLI CANT HAS RECEI VED
WRI TTEN APPROVAL FROM THE DI STRI CT.

O MANUFACTURER S CERTI FI CATES AND RECOMVENDATI ONS

1

Certificate from Manufacturers

When deened 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 conforns to al
specifications stated and shall submt the certificate to the
District for approval. No material shall be used until the
certificates are approved.

Manuf acturer's Specifications and Recommendati ons

Al manuf acturer’s recommendat i ons, i nstructions, 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. Al'l such
manuf acturer's instructions shall be presented to the D strict
for approval at the sanme tinme as the certificates of quality
are presented.

P. CONNECTI ON TO EXI STI NG MAI NS

1

At | ocations where connections to existing water nains are to
be installed, the Contractor shall |ocate the existing mains
both vertically and horizontally and shall verify their exact
size and type of material in advance of the tinme schedul ed for
maki ng the connecti ons.

Al'l connections to existing mains in service that cannot be
isolated so that no custonmer will be out of water shall be wet

15



t aps. No tapping shall be done wthout a District
Representative present.

3. If it is inpossible to make the connection w thout a shut
down, the Contractor shall notify and schedul e the connection
wth the District. Any custoner who may be affected by the
shutting off of water shall be given 24-hour notice by the
Contractor as to when and for how long service wll be
interrupted. Al existing valves shall be operated only by
District enployees. |In case of energency interruptions, the
Contractor shall informall affected water users of the cause
and estimated tine for repairs as soon as possible.

Prior to connecting to existing water mains, the Contractor shal
have all Ilabor, nmaterials and equipnent ready to connect the
fitting to the existing main, so as to keep the shutoff tinme to a
m nimum As soon as possible after making the connections, the
Contractor shall flush the connection so as to prevent any
contam nation of the existing facilities. The Contractor shal
take every precaution necessary to prevent dirt or debris from
entering the main.

Connections to the existing water system shall be conpleted in a
neat workmanli ke manner. The District shall be notified at | east
forty eight (48) hours in advance and be present at the time of
connection to the existing system Al connections shall be val ved
to separate new construction fromthe existing system

OPERATI ON OF EXI STI NG VALVES

Qperation of all existing and connecting val ve shall be operated by
District personnel only. The District shall be notified at |east 48
hours prior to needing val ves oper at ed.

FUTURE CONNECTI ONS

When future main extensions are possible, the main which can be
extended nust be valved such that only one valve will need be
cl osed when the main is extended. The val ve nust be restrained so
that when the one valve is closed and the |line to be extended is
exposed, the valve will remain in place. The restraint shall be

16



with nega-lugs. A minimum of 2 |engths of pipe shall be placed
beyond t he val ve.

WATER LI NE ACCEPTANCE PROCEDURES

After the water facilities constructed by the Applicant are built
to District specifications, the Applicant shall send a letter to
the District requesting an inspection to be made for construction
accept ance. If the construction wrk neets all District
specifications, including all work done constructing the waterline,
all testing, disinfection, surface restoration and any other work
contenplated by the job specifications, and the District has
recei ved an accounting of construction costs and record draw ngs
from the Applicant, the District wll issue a letter of
construction acceptance stating that the one (1) year warranty
period for the water system construction work will commence.

1. Record Draw ngs

Before a letter of Construction acceptance is issued by the
District, the Applicant nust provide the District with one
REPRODUCI BLE set, one blue-line set, and an AutoCad (R-14 or
2002) file of record drawi ngs showi ng water |ine |ocations and
details as constructed.

2. Cost of Construction

Prior to final acceptance of the newy constructed facilities,
the District shall receive fromthe Applicant docunentation of
t he actual cost of the water system design and construction.

3. Applicant's Guarantee of Wrkmanship, Material, and Equi pnent

The contractor and his/her Surety on the Performance Bond
shall be jointly responsible for a period of one year
followi ng the construction acceptance of all work perforned
for the satisfactory repair or replacenent of all work,
material, services and equipnment which becones defective
during this period, as a result of faulty materials, faulty
installation, or inproper handling of material and equi prment
installed by the Contractor as determned by the District.

17



Contractor shall be responsible for any and all settling which
occurs during the one year warranty period.

4. Property Oaner Approval

Before acceptance by the District, the contractor shall
provide, in witing, to the District a statenment from all
private property owners on whose property work was done
stating that they are satisfied with the manner in which the
property was left after construction was conplete. The
District has provided a sanple statenent for the contractors
use in the appendi x of this docunent.

TRAFFI C CONTROL

Al traffic control and signs shall be in accordance with the
| atest edition of the Manual on Uniform Traffic Control Devices. If
the work is to be perfornmed in a public easenent or right-of-way
the applicant shall prepare a traffic control plan to be presented
to and have approved in witing by the public entity having
jurisdiction.

CATHODI C PROTECTI ON

If ductile iron or steel pipe is to be installed, tests will be
required to determne the resistivity of the soil to ascertain if
cathodic protection is required. If cathodic protection is required
a cathodic protection system shall be designed by a qualified,
i censed corrosion engineer. Test stations for netallic main |ines
shall be located in vehicular accessible areas no nore than 500
feet apart.

Whenever it is necessary to join pipe of dissimlar netal, an
approved insulation joint shall be installed. A resistivity test
shal | be conducted across the joint. The test shall indicate the
insulation of the joint is conplete.

DEAD ENDS

18



Al dead-end lines shall be properly plugged and blocked in
accordance with the horizontal thrust block detail drawing. Al
dead-end lines shall be provided with a properly sized bl owoff and
fl ushi ng assenbly approved by the D strict.

DUAL WATER SYSTEMs

When the District has approved a dual water system contract, the
non-potable irrigation system shall, at a mninum neet the
foll ow ng design requirenents:

1. The design shall be certified by a Regi stered Professiona
Engi neer.
2. The irrigation system shall be |ocated outside the paved

portion of the street where possible.
3. The irrigation system pi pe shall be purple.

4. The irrigation pipe shall be laid wth a plastic
identification ribbon stating “non-potable irrigation water”
or words to that effect.

5. Irrigation system val ve box covers shall be inprinted with
“non-potable irrigation water” or words to that effect. An
acceptable alternative is the use of valve boxes which
significantly differ in their shape or construction so as to
easily identify that valve as an irrigation valve as opposed
to a donmestic valve. Al alternative valve boxes nust be
approved in witing by the District prior to installation.

6. Separate design criteria and specifications for irrigation

systens will be pronul gated and be incorporated into D strict
Byl aws, Policies and Regul ati ons.

19



MATERI AL SPECI FI CATI ONS

A

STEEL PI PE

Steel Pipe will generally not be used in the District. If a
situation occurs wherein the District decides to allow Steel
Pipe, the followwng wll apply:

Specifications for steel pipe shall be submtted by Applicant
for approval by the District's Engineer. Al mterial,
manuf act uri ng operations, testing and i nspection of pipe shal
be in conformty wth the requirenments of AWM C200. Design
and installation shall be in accordance with AWM ML1.

P.V.C. PRESSURE PI PE (SMALLER THAN 4 | NCH)

PVC pipe snmaller than four (4) inch shall be Schedule 40 with
an SDR of 21 and shall neet ASTM D2241 standards. The pipe
shal |l have rubber ring gaskets and integral wall thickened
bell ends. Solvent weld joints or couplings wll not be
accept ed.

P.V.C. PRESSURE PI PE (4 | NCH AND LARGER)

Al P.V.C. pipe and fittings shall be marked with clear, clean
mar ki ngs specifically identifying the manufacturer's nane or
trademark, type of material fromwhich it is nade, grade, size
and pressure rating and N.S.F. seal of approval for potable
dri nki ng water.

Al P.V.C. pipe and fittings used shall nmeet A WWA. Standard
C900 for pipe dianeters through twelve (12) inch, and AWM C
905 for pipe dianeters |arger than twelve (12) inch. The pipe
used shall be Cass 150 — DR18 unl ess ot herw se determ ned by
the District. 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.

20



The pipe shall conform to cast iron outside dianeter
speci fications.

DUCTI LE | RON PI PE

All ductile iron pipe shall be manufactured and designed in
accordance with AWM Specification C 151. M ninmum design
t hi ckness shall be Pressure d ass 50.

Al'l pipe joints shall be an approved push-on type AWM C- 111
or mechanical joint wth rubber gasket as approved by the
District. Gaskets shall be nol ded rubber rings nmade expressly
for the joint used. Lubricant shall be furnished by the pipe
manuf act ur er.

Pipe shall be cenent lined on the inside. Cement nortar
lining for ductile iron pipe and fittings shall be in
conformance with AWM Specification C 104. The pipe interior
and exterior shall be a bitum nous seal coating AWM 151 at
| east one (1) ml| thick. It shall adhere tenaciously to the
cenment nortar and pipe. Spotty or thin coating, or poor
adhesion, shall be cause for rejection of the pipe.

Pol yet hyl ene encasenent will be required for ductile iron
pi pe. Pol yethyl ene encasenent shall be eight (8) mls thick
and shall be manufactured and installed in accordance wth
AWM St andard Specification C 105, |atest revision

Each length of pipe shall be plainly stanped or indelibly
mar ked or coded to an acceptabl e standard specification as to
the Ilength, weight, <class and type thereof, and the
manuf acturer's trademark or nane. Prior to ordering pipe
materials, approval of the manufacturer wll be obtained from
the District. Standard |aying |engths shall be eighteen (18)
to twenty (20) feet. Random |l engths are not acceptable unless
required for fitting installation.

FI TTI NGS

Fittings shall be ductile iron conforming to AWA
Specification Cl04, Cl110, Cl11 and C153. Fittings shall be
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desi gned and manufactured for a pressure rating of one hundred
twenty five (125) psi

Fittings shall be epoxy coated, inside and out, and shall be
cenent-lined in accordance with ANSI Specification A-21.4-
(AWM C-104) .

Fitting joints shall be nechanical joints conformng to ANSI
Specification A-21.11- (AWM Cl10 and Cl111), or as approved by
the District.

Joint restraint for fittings or specials shall be EBBA Iron
I nc. MEGALUG pressure rated at 250 psi.

Mechani cal couplings shall be solid nechanical joint sleeves
restrained with nega-| ugs.

GATE VALVES

Val ves three (3) inch to twelve (12) inch shall be resilient
seat gate valves with non-rising stem tw (2) inch square
operating nut, wth epoxy coated interior and exterior and
conformng to AWM C509. Val ves shall be the sanme size as the
I ine which they serve and shall open |eft (counter-clockw se).
Val ve ends shall be nechanical-joint, and shall also have
mega-lugs. Al buried bolts shall be stainless steel.

Val ves snaller than three (3) inch shall be a ball val ve, 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 nmaterial. The ball shall be a spherical
fl uorocarbon-coated brass ball. The valve shall have a two
(2) inch square operating nut and shall conformto AWM C800.

Tappi ng val ves shall conformto the above standards.
VALVE BOXES

Val ve boxes shall be two-piece, five and one-quarter (5% inch
shaft, screw type.
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PRESSURE REGULATI NG VALVES

The District shall determne the size and | ocation of pressure
regul ating valves. The pressure regul ating valve shall be a
hydraulically operated, pilot controlled valve with a flanged
gl obe body, as manufactured by the Roll-Seal Conpany or
District approved equal. Val ves shall be furnished wth
fl anged ends in accordance with ANSI B16.1 cl ass 250.

Al R VACUUM RELI EF VALVES

The air vacuumrelief valves shall be sized and | ocated by the
District and shall be of the conbination air release - air
vacuum type. They shall be in accordance with AWM C512 and
shall be as shown on the draw ngs. These val ves shall be
rated to withstand a maxi mum operating pressure of three
hundred (300) psi and be constructed of cast iron bodies and
covers, stainless steel float, bronze trim and Buna-N seat.
The vent pipe for air vacuum val ves shall be sized to fit the
val ve and shall be gal vani zed cast iron pipe. They shall be
Apco Conbination air release valve by Valve and Priner
Corporation or District approved equal. Guard valves to be
bronze ball valve with female iron pipe thread ends, Mieller
H15204 or approved equal .

SW NG CHECK VALVES

Valves in this specification shall be iron body, epoxy coated,
bronze nmounted, sw ng check valves with outside weight and
| ever as required. These valves shall be designed and
manuf actured i n accordance with AWM C508. These val ves shal
be sized by the D strict and shall be designed for an
operating pressure of 200 psi.

FI RE HYDRANTS

Hydrants shall be Muieller Super Centurion 200 or 250 or
Wat erous and shall conmply with AWM Specification GC 502.
Hydrants shall have a two-way hydrant val ve opening of five
and one-quarter (5% inches. Each fire hydrant shall be
provided with two (2) two and one-half (2% inch hose nozzles
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and one (1) four and one-half inch (4¥9 punper nozzle, al
having a National Standard Thread.

The shoe connection shall be mechanical joint and shall be six
(6) inches. The opening nut shall be National Standard
Pent agon one and one-half (1% inch point to flat.

The valve shall open left (counter-clockw se). The col or
shal | be orange. Al'l extension sections shall be ductile
iron. Depth of bury shall be mninmumof five (5) feet.

There must be a six (6) inch valve between the hydrant and the
main line and installation shall be in accordance with the
detail drawing. Al bolts that are buried shall be stainless
st eel .

Hydrant gravel shall be 1-1/2 inch m nus washed crushed rock
with no nore than 5% passing a 3/8 screen.

Al'l hydrants shall be equipped with traffic knock-off type
secti ons.

BLOW OFF ASSEMBLI ES

Bl ow of f assenblies that are not |located within the street
shal | be Aquarious one-o-—one nanufactured by the G| Conpany.

WATER SERVI CES
1. Service lines shall be Poly tube Service Iine CIS — SDRO.

2. Corporation Stops: Corporation stops shall be Ford F-
1000 series or Mieller H 15000 series, brass, wth
conpression type joint for service pipe and threaded on
inlet end with AWM corporation stop thread. Corporation
stops shall be equipped with a Gipper R ng.

3. Curb Stops: CQurb stops are not nornmally installed. Wen
approved by the District, curb stops shall be Mieller
Conmpany or equivalent. Three-quarter (3/4) inch and one
(1) inch curb stops shall have iron pipe thread fittings.
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4. Tappi ng Saddl es: Al service taps two (2) inch and
smal l er require a tapping saddl e. Tapping saddl es shal
be bronze with stainless steel bolts with AWM st andard
thread. Direct tapping is not allowed.

5. Tappi ng Sl eeves: Full circle tapping sl eeves designed for
200 psi working pressure shall be used for wet taps
greater than two (2) inch. Tapping sleeves for taps on
all pipe shall be ductile iron nechanical joint split
tapping sleeve, epoxy coated or fabricated steel
mechanical joint split tapping sleeve, epoxy coated.

6. Tappi ng Val ves nmust conform to t he District
Specifications for gate val ves.

CONCRETE VAULTS

Al'l concrete manholes to be used as vaults shall have m ni num
wal | thickness of six (6) inches and shall be sized for the
equi pnent to be placed in the vault. The vault shall have 6
feet headroom Tops shall be flat, reinforced concrete sl abs
with a flush nounted or raised square hatch 36” x 36” and
shal |l be Bilco or equal

Concrete used for vaults shall contain Type Il cenent and have
a mninmum strength of three thousand (3,000) psi at twenty
ei ght (28) days. Wen constructed, the top of the vault shal
be at finished grade of the project. Vaults which are in an
area subject to high groundwater shall be seal ed both inside
and outside and shall be water tight, and unless otherw se
approved by the District, shall have a concrete sunp pit
measuring 16" in dianeter and 12" deep.

Detail ed plans for rectangul ar vaults nust be submtted to the
District for review and approval prior to the start of
construction.

Round nmanhol es nay be used for air-vacuumvalves if approved
by the District.
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Pl PI NG I N VAULTS

Al'l piping wthin manhol es or rectangul ar vaults such as those
contai ning pressure regulating valves, air vacuum val ves or
other installations shall be flanged ductile iron pipe. A
vent pipes from such vaults shall be glued six (6) inch PVC
Schedul e 40 pipe below grade, coupled to a six (6) inch
gal vani zed steel vent pipe above grade.
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METERS, PITS, DOVES AND YOKES

Al nmeters will be provided by the District and cost of the
meter(s) wll be included in the tap fee. In the case of a
subdi vi sion or devel opnent consisting of nmultiple taps, all
pits, dones and yokes shall be purchased and installed by
devel oper or devel oper’s contractor at the tinme of water |ine
infrastructure installation wthin the subdivision or
devel opment in accordance with District specifications and
detail drawngs. Meters shall be located in pits for
residential services. Pits/donmes shall be installed so that
top of neter pit lidis 2 to 3 inches above final grade. Final
grade shall not be changed. However, if |andscaping of the
area requires a change in grade, owner shall be responsible
for the cost of raising the done and neter set to acceptable
| evel wth approved equi pnent.

CONCRETE

All concrete shall contain not less than five (5) sacks of
cenent per cubic yard and shall have a twenty eight (28) day
field strength of not |ess than three thousand (3,000) ps
when tested in six - by - twelve (6 x 12) inch cylinders.
Sanmpling and curing shall be in accordance with the ASTM C31,
and testing shall be in accordance with ASTM C39. Sl unp shal
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 placenent.

CASI NG MATERI ALS

1. Casi ng Pi pe
The casing pi pe shall be of snoboth design and shall be in
accordance with the hi ghway departnent specifications and
standards. The pipe shall be % inch wall unless approved
by the District. The pipe shall conformto AWM C- 201.

The inside dianeter of the casing pipe and wall thickness
required shall be noted on the draw ngs.

27



2. Casing I nsul ators (Skids)

Casing insulators shall be as manufactured by Pipeline
Seal and Insul ator Conpany, or approved equal .

Casing insulators shall be placed a maxi num di stance of
ten (10) feet on centers. The insulators shall prevent
any portion of the carrier line fromtouching the casing.

3. Casing End Seal s

The casing end seals shall be Mdel S as manufactured by
Pi pel i ne Seal and I nsul ator Conpany or approved equal .

TRACER W RE

Tracer Wre shall be twelve (12) or fourteen (14) gauge single
strand UF-UL wre.

Splices should be made utilizing waterproof silicone filled
W re nuts.

Tracer wire shall be brought up into test station boxes behind
fire hydrants, as shown in the hydrant detail drawi ng. Were
this is not possible, tracer wwire may be installed in valve
boxes, in a continuous |oop, if approved by the District.
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CONSTRUCTI ON SPECI FI CATI ONS

A

GENERAL

The materials, nmethods, and operations for the installation of
the potable water line or system shall conform to these
specifications and to the standard requirenents of the |ocal
controlling entity, city, county, and State of Col orado. No
construction shall begin until a pre-construction neeting has
been held. Attendees at the pre-construction neeting shal
include District staff - including the primary contact person
of the District responsible for oversight of that particular
project, the contractor representative(s) including key people
to be on-site during construction and the primary contact of
both the contractor and devel oper.

HANDLI NG OF PI PE AND MATERI AL

Al'l pipe, fittings, valves, hydrants, and accessories shall be
| oaded and unloaded by lifting with hoists, spreader bars,
ski dding, or by hand so as to avoid shock or damage. Under no
ci rcunstances shall such material be dropped. Pipe handl ed on
ski dways shall not be skidded or rolled against pipe already
on the ground. Cast iron, ductile iron, and steel pipe shall
be handled so that the coating and lining will not be danmaged.
Al pipe, fittings, valves and hydrants shall be inspected for
cracks, flaws, broken or loose lining, dents, holes, or

abrasions. Al material found to be defective shall be
separated fromthe other material until it can be repaired or
it shall be discarded. |If any part of the coating or |ining

i s damaged, the repair shall be made by the Applicant at his
expense in a manner satisfactory to the District.

ALI GNMENT AND GRADE

The potable water line shall be constructed according to the
| ocati on and grade as shown on the plans. |In any event, the
m ni num cover over the top of the pipe shall be four and one-
hal f (4-1/2) feet at the end of construction. Any deviation
fromthe plans to maintain four and one-half (4-1/2) feet of
cover shall be brought to the attention of the District. The
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m ni mum cover for a sleeve or casing in which the potable
water main is installed shall be three (3) feet wunless
otherwi se directed by the District in witing.

SEPARATI ON OF WATER AND SEVER MAI NS

1. Parallel Installation
Water mains shall be laid at least ten (10) feet
horizontally from any existing or proposed sanitary
sewer. The distance shall be neasured edge to edge. 1In

cases where it is not practical to maintain a ten (10)
foot separation, a deviation nay be all owed on a case-hy-
case basis, if approved in witing by the District. Such
deviation may allow installation of the water mai n cl oser
to sanitary sewer, provided that the water main is laid
in a separate trench or on an undisturbed earth shelf
| ocated on one side of the sewer at such an el evation
that the bottom of the water main is at |east eighteen
(18) inches above the top of the sewer.

2. Cr ossi ngs

Water nmains crossing above sewers shall be laid to
provide a mninmm vertical distance of eighteen (18)
i nches between the outside of the water nmain and the
outside of the sewer. At all such crossings, one ful

l ength of water pipe (mninmmeighteen (18) feet |ong)
shal|l be |l ocated so both joints will be as far fromthe
sewer as possible. Special structural support for the
wat er and sewer pipes may be required.

3. Speci al Conditions

When it is inpossible to obtain proper horizontal or
vertical separation, as stated above, or whenever the
water main crosses under the sewer line, the waterline
shal |l be placed in casing as described in other sections
of this specification. The end of such casing shall
termnate 10 feet fromthe sewer where proper separation
can be achi eved.
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E

Constructi on Changes

I f during construction, it is found that a water or sewer
line cannot neet these requirenents, the Project Engineer
shal | change the alignnent to conply and get approval for
such change fromthe District.

EXCAVATI ON AND PREPARATI ON OF TRENCH

1

Lengt h of Open Excavati on

Not nore than four hundred fifty (450) linear feet of
trench shall be dug in advance of the conpleted pipe
| ayi ng operations.

Wdth of Trench

The maxi num clear width of trench at the top of the pipe
shall be not nore than the outside dianeter of the barre
of the pipe plus two (2) feet. Geater width of trench
at the top of the pipe shall be permtted only on witten
approval by the District.

Excavati on

The trench shall be excavated to the depth required so as
to provide a uniformand conti nuous bearing and support
for the pipe. Any part of the bottom of the trench
excavat ed bel ow t he specific grade shall be brought back
to grade with approved material, and thoroughly conpacted
as directed by the District. The finished subgrade shal
be prepared accurately by neans 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
renoved and replaced with an approved material thoroughly
conpacted in place to support the pipe properly, the
Applicant shall construct a foundation for the pipe
consisting of piling, tinbers, or other materials as
required.
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Rock Excavati on

Shal e, | edge rock, boulders, and |arge stones shall be
renmoved to provide six (6) inches of clearance on each
side of and below all pipe and accessories. Excavation
bel ow subgrade in rock or in boulders shall be refilled
to subgrade wth sand, and thoroughly conpacted.
Bl asting for excavation will be permtted only after the
approval of the District has been secured and only when
proper precautions have been taken for the protection of
persons and property. The hours of blasting shall be
fixed by the District. Any damage caused by bl asting
shall be repaired by the Applicant at his expense.
Blasting shall be done only by a licensed blasting
contractor licensed by the entity in which the blasting
is to occur. The Applicant's procedures and net hods of
bl asting shall conformto all Federal, State and | ocal
laws. It shall be the responsibility of the Applicant to
obtain all permts, |licenses and approvals needed to
conduct bl asti ng.

Speci al Trenches or Installations

Special trenches or installations such as railroad,
hi ghway, or utility crossings shall conform to the
specifications and instructions of the utility or agency
whose rights-of-way are involved. The Applicant shal
confer wiwth the representative of the utility or agency
concerned to arrange for the details of construction
The Applicant shall be responsible for repairing al
damage incurred to property during construction. Al
work shall be conpleted to the satisfaction of the
utility invol ved. The Applicant shall provide to the

District, all permts, easenents and approvals, in
writing, required by the agency concerned. The applicant
shall also provide to the District approval, in witing,

fromthe entity involved indicating the work is conplete
and accepted by the entity.

De-wat eri ng of Trench

34



Pipe trenches shall be kept free from water during
excavation, fine grading, pipe laying and joining, and
pi pe enbednent operations, in an adequate and acceptabl e
manner. \Wiere the trench bottomis nucky or otherw se
unst abl e 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 excavati on,
such ground water shall be lowered by neans of well
points and punps, or by other neans acceptable to the
District, to the extent necessary to keep the trench free
fromwater and the trench bottomstable at all tinmes when
work within the trench is in progress. Surface water
shal |l be diverted, and otherw se prevented fromentering
trenches, to the greatest extent practicable, wthout
damage to adjacent property from dikes, ditches, or
i npounded wat er .

Braced and Sheeted Trenches

Al'l trenches and trenching operations shall conformto
the current "Rules and Regul ati ons Governi ng Excavati on
Wor k" adopted by the Industrial Comm ssion of Colorado
and all applicable O S.H A requirenents.

Beddi ng

a. Bedding material is usually the native materi al
taken fromthe trench. If this material is not suitable,
as determned by the District, the bedding shall be a
clean, free draining well-graded sand or squeegee sand
and shall conformto the following imts when tested by
means of | aboratory sieves:

Vel l G aded Sand

Tot al Percent

Si eve Size Passi ng by Wi ght
3/8 inch 100

No. 4 70 - 100

No. 8 36 - 93

No. 16 20 - 80
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No. 30 8 - 65
No. 50 2 - 30
No. 100 1- 10
No. 200 0- 3
Squeegee Sand

Total percent
Si eve Size Passi ng by Wi ght
3/ 8 inch 100
No. 200 0- 3
b When soft, wet, or unstable <conditions are

encountered in the bottomof the trench, this materi al
shall be renmoved and stabilization material shall be

placed in the bottom of the trench. Under nost
conditions 2 inch-mnus gravel wll be acceptable and a
m ni mum of six (6) inches will be required.

2 inch-mnus gravel shall be defined as granular materia
which will conply with the sieve anal ysis of:

Si eve Size Per cent Passi ng
2" 90 - 100
1" 35 - 70
73 10 - 30
No. 4 0- 5

or shall conply with the sieve analysis as set by the
Col orado State H ghway specification for Filter materi al
Section 703.09 d ass A

If conditions are severe enough, washed rock gravel wll
be called for by the District.

Preparation of Trench Bottom

| f the bedding requirenent is waived, pipe shall be laid
directly on the trench bottom containing bell or coupling
hol es and shaped to provide continuous contact with the
pi pe between the bell or coupling holes. Before the pipe
is lowered into the trench:
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10.

11.

12.

13.

(1) A bell or coupling hole shall be dug with sufficient
l ength, width and depth to permt the joint to be nade
properly and

(2) The trench bottom between bell or coupling holes
shal |l be made flat and cut true and even to grade so as
to provide continuous contact of the trench bottomwth
t he pi pe.

Care of Surface Material for Re-use

Al 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.
Piling of Excavated Materi al

Al'l excavated material shall be piled in a manner that
will not endanger the work and that wll avoid
obstructing sidewal ks 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 wunobstructed and accessible during
construction. GQutters shall be kept clear or other
satisfactory provisions nmade for street drainage and
natural water courses shall not be obstructed.

Trenchi ng by Hand or Machi ne

Hand nmethods for excavation shall be enployed in
| ocations shown on the drawings. 1In other |ocations, the
applicant may use trench-diggi ng nachi nery or enpl oy hand
met hods.

Permts

Al work perfornmed in the public right-of-way shall be so

performed wunder an encroachnment permt from the
controlling agency and in accordance with the rules and
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regul ations of such a permt. Al permts shall be
obt ai ned by the Applicant or his Contractor.

F. LAYl NG

1

Lowering of Pipe and Accessories into Trench

| mpl ements, tools, and facilities satisfactory to the
District shall be provided and used by the Applicant for
the safe and efficient execution of the work. Al pipe,
fittings, valves, hydrants, and accessories shall be
carefully lowered into the trench with suitable equipnent
in a manner that wll prevent damge to pipe and
fittings. Spreader bars shall be used on all full length
pi pe over 8 inches in dianeter. Under no circunstances
shal | pipe or accessories be dropped or dunped into the
trench. Pi pe and accessories shall be inspected for
defects prior to their being lowered into the trench
Any defective, damaged, or unsound material shall be
repaired or replaced as directed by the District.

Al foreign matter or dirt shall be renoved from the
interior and ends of pipe and accessories before it is
| owered into position in the trench. Pipe shall be kept
cl ean by nmeans approved by the District during and after

| ayi ng.

Layi ng of Pipe

Every precaution shall be taken to prevent foreign
material fromentering the pipe while it is being placed
in the trench. If the pipe-laying crew cannot put the

pipe into the trench and in place without getting earth
into it, the District may require that before |owering
the pipe into the trench, a heavy, tightly woven canvas
bag of suitable size, or other suitable protection
approved by the District, shall be placed over each end
and left there until the connection is to be made to the
adj acent pi pe. During laying operations, no debris

tools, clothing, or other materials shall be placed in
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the pipe. Pipe in the trench shall have the end covered
at all tines.

Cutting of Pipe

The cutting of pipe for inserting valves, fittings, or
cl osure pieces shall be done in a neat and workmanli ke
manner W t hout damage to the pipe or lining and so as to
| eave a snmooth end at right angles to the axis of the
pi pe. Field cut pipe ends shall be beveled to match the
ends of full length pipe.

Flame cutting of <cast iron pipe by neans of an
oxyacetyl ene torch shall not be all owed.

Direction of Bell Ends

Pi pe shall be laid with bell ends facing in the direction
of laying, unless directed otherwise by the D strict.
Were pipe is laid on a grade of five percent (5% or
greater, the laying shall start at the bottom and shal
proceed upward with the bell ends of the pipe up-grade.
When pl anning the project the direction of |aying pipe
shall be determ ned so the laying progress is generally
uphi 'l .

Unsui tabl e Conditions for Laying Pipe

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

G BORI NG AND CASI NG

1

The casing installation and pipe through it shall be
constructed according to the | ocation and grade as shown
on the plans. |In any event, the mninmum cover over the
top of the casing shall be no |less than three (3) feet.
Any deviation fromthe plans to maintain three (3) feet
of cover shall be brought to the attention of the
District.
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Excavation and trenching shall be the sane for casing as
for regular pipe and the sub-grade preparation shall also
be the sane.

2. The carrier pipe to be used shall be the sane as used on
the rest of the project. This pipe shall be nounted on
pl astic casing insulators specifically nmade 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
t he casi ng pi pe.

3. Casing insulators nmust be securely fastened to the pipe
to prevent novenent along the pipe barrel during the
pul ling or pushing operations. Casing insulators are to
be provided for both ends of each pipe length and are to
be positioned an equal distance fromeach joint. Maxi mum
spaci ng between casing insulators shall be ten (10) feet.

4. Test for |eakage shall be conducted before closing the
ends of the casing.

5. The materials, nmethods and operations of the Contractor
shall conformto these specifications, other sections of
t hese specifications, and to the standard requirenents of
the local controlling entity, city, county and State of
Col or ado.

JO NI NG OF PI PE
1. Mechani cal Joints
a. Cl eani ng and Assenbly of Joint

The [ ast eight (8) inches outside of the spigot and
inside of the bell of nmechanical joint pipe shal

be thoroughly cleaned to renove 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 spigot end of
the pipe with the |ip extension of the gland toward
the bell. The rubber gasket shall be painted with
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2.

Bol t

Push-

the lubricant and placed on the spigot end with the
thick edge toward the gland. The entire section of
t he pi pe 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
| ocate the gasket evenly around the pipe and into
position for bolting, and that all of the bolts are
inserted and the nuts screwed up tightly with the
fingers. Al nuts shall be tightened with a
torque- limting wench.

The torque for various sizes of bolts shall be as
fol |l ows:

si ze (inches) Range of Torque (foot-pounds)
5/ 8 45 - 60
3/ 4 75 - 90
1 100 - 120
1 1/4 120 - 150

Nut s spaced one hundred eighty (180) degrees apart
shal |l be tightened alternately in order to produce
an equal pressure on all parts of the gl and.

Perm ssi bl e Defl ection in Mechanical -Joi nt Pipe

Whenever it is desirable to deflect nechanical
joint pipe in order to form a |long-radius curve,
the anobunt of deflection shall not exceed the
maximumlimts recommended by the manufacturer. The
contractor shall have, at the site, the information
from the manuf act ur er show ng the maxi mum
defl ection all owable for the pipe being installed.

On Joints
Cl eani ng and Assenbly of Joint
The inside of the bell and the outside of the

spigot shall be thoroughly cleaned to renove oil
grit, excess coating, and other foreign nmatter.
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The circul ar rubber gasket shall be flexed inward
and inserted in the gasket recess of the bell
socket .

Athin filmof gasket |ubricant shall be applied to
both the inside surface of the gasket and the
spi got end of the pipe.

Gasket |ubricant shall be as supplied by the pipe
manuf acturer 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
conpl eted by forcing the plain end to the bottom of
the socket with a forked tool or jack-type tool or
ot her device approved by the District. Pipe that
is not furnished wwth a depth mark shall be marked
before assenbly to assure that the spigot end is
inserted to the full depth of the joint. Field-cut
pi pe lengths shall be filed or ground to resenble
the spigot end of such pipe as manufact ured.

b. Perm ssi bl e 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
anount of deflection shall not exceed the nmaxinmum
limts recomended by the manufacturer.

The contractor shall have, at the site, the information
from the manufacturer showi ng the maximum deflection
al l owabl e for the pipe being installed.

PCLYETHYLENE ENCASEMENT

Pol yet hyl ene wrap shall be required on all ductile iron pipe
and cast iron fittings installed, unless otherw se stated in
t he plans or Special Provisions.
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The pol yethyl ene wap tubing shall be cut to provide for a
m ni mum of one (1) foot of |ap over both the adjoining pipes.
The ends of the tubing shall be wapped using three (3)
circunferential turns of plastic adhesive tape.

The | oose wap on the barrel 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 neans 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 wapped in the sane
manner as the pipe.

Val ves shall be wapped by bringing the tube wap on the
adj acent pipe over the bells of the valve and sealing with
adhesive tape. The valve bodies shall then be wapped with
flat sheets passed under the valve bottom and brought up
around the body to the stemand fastened with the tape.

TRACER W RE

Tracer wire shall be installed with all water mains, and shal
be 12 gauge or 14 gauge solid copper UF/ UL insulated direct
burial wire. The tracer wire shall be laid directly above the
water line along its entire length. Test stations shall be
installed as required by the District, but |ess than 1000 feet
apart. Wre to the test station shall be at |east eighteen
(18) inches deep. All splices and connections shall be made
with silicon filled waterproof connectors approved by the
District.

Upon conpletion of the installation, the tracer wire shall be

tested by District personnel. A test will pass if the wire
can be traced froma test station to the adjacent station(s).
Shoul d a section fail, the break shall be found and repaired,

at no additional cost to the District.
SETTI NG OF VALVES AND FI TTI NGS

1. Ceneral Requirenents
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Val ves, fittings, plugs, and caps shall be set and joined
to pipe in the same manner specified for the cleaning,
| ayi ng, and joining of pipe.

Locati on and Depth of Val ves

Valves in water mains shall be |ocated as shown on the
plans. A valve extension is required if the distance
fromthe top of the operating nut to the street or grade
surface is greater than five (5) feet.

Val ve Boxes and Valve Pits
a. Val ve Boxes

A val ve box shall be provided for every val ve that
does not have exposed gearing or an exposed
operating nechanism or in which the gearing or
operating nmechanismis fully protected with a cast-
iron grease case. The valve box shall not transmt
shock or stress to the valve and shall be centered
and plunb over the wench nut of the valve, wth
the box cover flush wth the surface of the
finished pavenent or such other level as may be
di rect ed.

b. Val ve Pits

A pre-cast concrete valve pit shall be provided for
every val ve that has exposed gearing or an exposed
operating mechani sm 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 pavenent or such
ot her level as may be directed.

Pits shall be so constructed as to permt mnor
valve repairs and afford protection to the valve
and pipe from inpact where they pass through the
pit walls.
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SETTI NG OF HYDRANTS

1

Locati on

Hydrants shall be |ocated as shown on the drawi ngs or as
directed so as to provide conplete accessibility and
mnimze the possibility of damage from vehicles or
injury to pedestrians.

When pl aced behind the curb, the hydrant barrel shall be
set so that no portion of the hose nozzle cap wll be
| ess than twenty-four (24) inches nor nore than thirty
(30) inches fromthe gutter face of the curb or sidewal k.

Wen set in the |awn space between the curb and the
si dewal k, or between the sidewal k and the property |ine,
no portion of the hydrant or nozzle cap shall be within
six (6) inches of the sidewal k.
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Posi tion

Al'l hydrants shall stand plunb and shall have their two
hose nozzles parallel with the curb, except that hydrants
havi ng two hose nozzles ninety (90) degrees apart shal
be set with each nozzle facing the curb at an angle of
forty five (45) degrees. Hydrants shall be set to the
established grade, with the safety flange approxi mately
four (4) inches above the ground, as shown or as directed
by the District. No nore than one extension is allowed
on any hydrant.

Bol l ards may be required by the fire authority.
Connection to Main

Each hydrant shall be connected to the main with a six
(6) inch branch controlled by an independent six (6) inch
gate valve, at the main line, unless otherw se specified.

Hydrant Drai nage in Pervious Soi

Wherever a hydrant is set in soil that is pervious,
drai nage shall be provided at the base of the hydrant by
pl aci ng coarse gravel or crushed stone , fromthe 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 el bow. No drai nage system shall be connected
to a sewer.

Hydrant Drai nage in | npervious Soi

Wherever a hydrant is set in clay or other inpervious
soil, a drainage pit two (2) feet in dianeter and three
(3) feet deep shall be excavated bel ow each hydrant and
filled conpactly with coarse gravel or crushed stone,
under and around the el bow of the hydrant and to a | evel
of six (6) inches above the waste opening. No drainage
pit shall be connected to a sewer.
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6. Anchorage for Hydrants

The bowl of each hydrant shall be well braced agai nst
unexcavated earth at the end of the trench with concrete
backing, and it shall be restrained wth nega-lugs or as
directed by the District.

THRUST BLOCKS

Al'l plugs, caps, tees, and bends, unless otherw se specified,
shall be provided with a concrete thrust bl ock and nega-| ugs.

Thrust bl ocks shall be placed between solid ground and the
fitting to be anchored. The area of bearing on the pipe and
on the ground in each instance shall be in accordance with the
detail drawing or as directed by the D strict. If, in the
opinion of the District, the soil bearing capacity is not
sufficient to provide adequate restraint based on m ninmm
beari ng areas shown on the detail draw ng, then the m nimm
bearing area shall be increased to a size that will ensure
adequate restraint. |In every instance, the kick-block shal
bear agai nst undi sturbed earth. The thrust bl ocks shall be so
pl aced 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 renoval

A nmetal harness of tie rods, or clanps of adequate strength to
prevent novenent, nay be used instead of concrete backing,
when approved in witing by the D strict. Steel rods or
cl anps shall be gal vani zed, stainless steel or otherw se rust-
proofed, or shall be painted as shown or directed by the
District.

JO NT RESTRAI NT

All val ves, tees, bends and caps shall have nechani cal joint
restraints in addition to any required concrete thrust bl ocks.
The joint restraints shall be EBBA Iron Mega-lug Series 1100
or Series 2000PV, or equal specifically approved by the
District. Any pipe joints located less than a full pipe
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length away from the fitting or valve requiring restraint
shall |ikew se be restrained.
PLACI NG CONCRETE

Prior to placing the concrete, the Contractor shall renove al
shavi ngs, pieces of wood or other debris and shall thoroughly
wet the areas in which concrete is to be placed.

After conmpletion of the mxing, the concrete shall be rapidly
conveyed to the forns 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
conpacted by spading to insure obtaining a solid honbgeneous
mass w t hout honeyconbs and that all voids and pockets are
filled. Concrete shall be placed agai nst undi sturbed earth
for restraint support.

Concrete for thrust blocks shall have a mi nimumtwenty eight
(28) day conpressive strength of three thousand (3000) psi.
Sackcrete shall not be used.

No concrete shall be poured when the tenperature is below
forty (40) degrees F except with the approval of the D strict.
Such approval will be based on a favorabl e weat her forecast or
on adequate provisions by the Contractor for cold weather
protection and heating. The Contractor shall be responsible
for damaged concrete resulting from unfavorable weather
condi ti ons.

DI SI NFECTI NG AND TESTI NG MAI NS

1. CGener al
The Contractor shall disinfect and test all mains at no
addi ti onal conpensati on regardl ess of exi sting
conditions. The Contractor will not be paid extra for

corporation stops, taps, service pipe, bul kheads or any
other fittings and appurtenances used to relieve air,
fill, drain, pressure test or flush any water main
install ed under these specifications.
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Di si nfection

Upon conpl etion of the new and/ or repaired water nmains,
or any usable portion thereof, and prior to placing the
system or part thereof in operation, all new nains,
val ves, hydrants, etc. shall be thoroughly flushed and
di sinfected, using a hypochlorite, neeting AWM B300, and
water m xture applied in anmounts sufficient to produce a
dosage of fifty (50) ng/liter, and in accordance with
AWM St andard C- 651, |atest revision. Extreme care nust
be taken when handling hypochlorite as they may be
dangerous to health.

Flushing shall be done with a flushing velocity of at
least two and one-half (2% feet per second. The
Contractor shall provide all fittings required to flush
the line. Flushing shall be done prior to disinfection
unl ess the tablet nethod of disinfection is used.

Di sinfection shall be acconplished as descri bed bel ow.

The <chlorinating material shall be either calcium
hypochlorite (70% avail abl e chl ori ne by wei ght) or sodium
hypochlorite (in 5% - 15% avail able chlorine). A table
is shown to aid in determ ning the anount of hypochlorite
di si nfectant required.

The following information is a mni numgui de only and the
actual anounts needed will be determ ned by the condition
of the pipe after it was placed.

CHLORI NE REQUI RED TO PRODUCE 50 ME L CONCENTRATI ON

IN 100 FEET OF PI PE BY DI AMETER

100 percent 1 percent
Pi pe Size Chl ori ne Chl orine Sol utions
(in.) (I'b.) (gal.)

4 0. 027 0. 33

6 0. 061 0.73

8 0.108 1.30

10 0.170 2.04
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12 0. 240 2.88

The Contractor may elect to use the tablet nethod of
disinfection. |If the tablet nethod is to be used, the
Contractor nust exercise extra care to prevent trench
water or foreign material fromentering the main during
installation. In order to obtain fifty (50) ng/liter
dosage, the m ni num nunber of 5-gram hypochlorite tablets
(3-3/4 grans avail able chlorine per tablet) shall be as
shown in the foll ow ng table.

Pi pe D aneter Nunmber of Tabl ets per Joint
(i nches) (20 ft. joints)

4 1

6 2

8 3

10 5

12 7

The hypochlorite tablets shall be fastened to the top of
each joint of the pipe using Permatex No. 1. The
Contractor shall ensure that the tablets are located in
the top of the pipe after the joint has been installed.

After a contact period of not |less than twenty four (24)
hours, the treated water in the lines shall contain not
| ess than twenty five (25) ng/liter chlorine throughout
the length of the Iine.

Al'l valves in lines being disinfected shall be opened and
cl osed several tinmes 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
t he new mains, the Contractor shall make sure that none
of the disinfecting solution enters any existing main.

3. Fl ushi ng Mai n

The entire line shall be flushed after the specified
contact period and such flushing continued until the
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residual chlorine content is not greater than 1.0 part
per mllion.

The entire line, including hydrant |eads, branch |ines,
and dead end mains shall be flushed. The discharge of
flushed water shall be acconplished in such a manner that
no erosion wll occur and highly chlorinated water w ||
not damage streets, fish, animals, plants, or other
property. Wen necessary, federal, state or |ocal
regul atory agencies should be contacted to determ ne
speci al provisions for disposal of the heavily
chlorinated water. |If this cannot be acconplished, de-
chl orination procedures may be required by the D strict
prior to flushing.

Chlorine residual of the water to be discharged wll be
neutralized by treating with one of the follow ng
chem cal s:

Pounds of chemical required to neutralize various chlorine
concentrations in 100,000 gall ons of water:

Resi dual Sodi um

Chlorine Sul fur Sodi um Sodi um Thi osul fate

Conc. Di oxi de Bisulfate Sulfite Na,S, 0,

My/ | SO, NaHSO;, Na,SO; 5H,0

1 0.8 1.2 1.4 1.2

2 1.7 2.5 2.9 2.4

10 8.3 12.5 14. 6 12.0

50 41.7 62. 6 73.0 60. 0
Procedures for discharge will be subject to the revi ew of
the District's authorized representative. Any damage
caused by flushing shall be repaired by the Contractor to
the original condition.

4. Bacteri ol ogi cal Testing

After di sinfection, flushing, and hydrostatic testing,
the water in the new nmain shall be tested for
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bacteriological quality. The Contractor shall contact
the District to sanple the water |line for Bacteri ol ogical
quality. The Contractor shall assist the District in
obtai ning any sanples fromany readily avail abl e source
i ncludi ng exposed corporation stop, fire hydrant, or

ot her source. | f the sanples are unsatisfactory, the
mai ns nust be re-disinfected and the whole procedure
repeated until satisfactory. The  cost of al

bacteri ol ogical testing shall be the responsibility of
the contractor. The District shall issue a letter of

acceptance of the tests as satisfactory.
Pressure Test and Leakage Test

After the pipe has been laid, including fittings, valves,
corporation stops, and hydrants, and the |ine has been

backfill ed in accor dance W th t he St andard
Specifications, each valved section, unless otherw se
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
maxi mum wor ki ng pressure, whichever is greater.

The maxi mnum wor ki ng pressure, if greater than one hundred

(100) psi, will be given in the special conditions. In
no case wll the maxi mnum worki ng pressure be |ess than
the actual line pressure in the water mains adjacent to

the new lines at any given tine. Butterfly val ves or
resilient seat gate valves nay 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) psi
respectively. 1In such cases the valve nust be left in a
full open position during the test and a suitable plug
and bul khead shall be used to seal off the section of the
pi pe to be tested. The pressure test shall last two
hour s.

Water added to nmaintain the pressure shall not exceed the

al l onabl e | eakage fromthe follow ng fornmula during the
two hour test period.
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Q

L= ND-P

7400
L = Allowable | eakage in gallons per hour.
N = Total nunber of joints in the length of pipe
t est ed.
D = Nom nal dianeter of the pipe in inches.
P = Average test pressure during the |eakage test in

psi .

Each valved or bulk headed section of pipe shall be
slowy filled with water and the specified test pressure,
measured at the |owest point of elevation, shall be
applied by neans of a punp connected to the pipe in a
sati sfactory manner. The punp, pipe connection, gauges,
and all necessary apparatus shall be furnished by the
Contractor. Gauges and neasuring devices nust neet with
the acceptance of the District and the necessary pipe
taps nmade as required. Before applying the specified test
pressure, all air shall be expelled from the pipe. To
acconplish this, taps shall be made, if necessary, at
points of highest elevations and afterward tightly
pl ugged with brass pl ugs.

Any visible |leak shall be elimnated by the Contractor
before the line is accepted. Any cracked or defective
pi pe, fittings, valves, or hydrants discovered in the
pressure test shall be renoved and replaced by the
Contractor with sound material in the manner provided.
The test shall be repeated until the water main passes
the pressure and |eakage test and is accepted by the
District. An authorized District representative nust
W tness the pressure test. The District wll issue a
letter of acceptance of the tests as satisfactory.

BACKFI LLI NG

1

General Requirenents
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Unl ess otherwi se specified for hydrostatic test purposes,
all trenches and excavations shall be backfilled
imredi ately after the pipe is laid therein, but not
before the pipe has been inspected by the D strict.

Backfill Materi al

Al'l backfill material shall be free fromcinders, ashes,
refuse, vegetable or organic material, boul ders, rocks,
or stones, frozen material or other material that in the
opinion of the District is unsuitable. Fromone (1) foot
above the top of the pipe to the final grade, however,
material containing stones up to eight (8) inches in
their greatest dinensions may be used, unless otherw se
speci fi ed.

Use of Excavated Material as Backfil

Wen the type of backfill material is not indicated on
the drawings or specified, the Applicant may backfill
with the excavated material, provided that such materia
consists of |loam clay, sand, gravel, or other materials
that, in the opinion of the District, are suitable for
backfilling. If excavated material is indicated on the
drawi ngs or specified for backfill, and there is a
deficiency due to a rejection of part thereof, the
Applicant shall furnish the required anount of sand,
gravel, or other approved material.

Sand or Gravel Backfil

If sand or gravel backfill is not indicated on the
drawi ngs or specified, and in the opinion of the D strict
shoul d be used in any part of the work, the Contractor
shall furnish and backfill wth sand or gravel as
di rect ed.

Li mest one Screeni ngs Backfil
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When nmuck, ash, refuse, cinders, or acid soil 1is
encountered in the excavation, the Contractor shall
conpletely encase the pipe, fittings, and appurtenances
in limestone screenings one (1) foot thick and conpl ete
the backfilling of the trench as shown or directed by the
District. The linmestone screenings shall be placed in
| ayers three (3) inches thick and conpacted by tanping to
the bottom of the trench at sub grade as required in
t hese Specifications.

Above these el evations, the |inestone screenings shall be
placed in layers three (3) inches thick and conpacted by
tanpi ng under the pipe, fittings, and appurtenances to
the centerline. From the centerline to one (1) foot
above the pipe, fittings, and appurtenances, the
i mestone screenings shall be placed as specified in
t hese Specifications.

Backfilling Under Pipe

Al'l trenches shall be backfilled by hand, fromthe bottom
of the trench to the centerline of the pipe, wth native
materials approved by the District, sand, or other
approved nmaterial placed in |ayers of three (3) inches
and conpacted by tanping. Backfilling material shall be
deposited in the trench for its full width on each side
of the pipe, fittings, and appurtenances sinultaneously.

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 nechani cal nethods. The applicant shall use
special care in placing this portion of the backfill so
as to avoid injuring or noving the pipe.

The backfill material fromthe centerline of the pipe to
one (1) foot above the pipe shall consist of native
material renoved from the trench and approved by the
District for this purpose, or other material approved by
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the District, that shall be placed in six (6) inch |ayers
and conpacted by tanping.

Caution R bbon

All lines shall be laid with a plastic identification
ri bbon stating "Caution: Buried Water Li ne" or
equi valent. The identification ribbon shall be between
six (6) and eighteen (18) inches fromthe surface of the
ground and directly above the pipe.

Backfilling to G ade

a. Backfilling of Existing Streets and Pernmanent
Structures

Were the excavation is made through pernmanent
pavenents, gravel based streets and alleys, curbs,
driveways, or sidewalks; or where structures are
undercut by the excavation, the entire backfill to
the sub grade of the structures shall be nade with
gravel or flowfilled or as required by the |ocal
transportation authority. Wal ks and driveways
consisting of broken stone, gravel, slag, or
cinders shall not be considered as being of a
per manent constructi on.

The backfill material fromsix (6) inches above the

pipe to the street grade shall be placed in six (6)
inch layers and conpacted to 95% Proctor by

t anpi ng.

b. Backfilling in Streets or Alleys to be constructed
at a later date

Backfill shall be as directed in "Backfilling of
Existing Streets and Pernmanent Structures”

C. Backfilling Where Settlenment is Uninportant
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10.

Where shown on the drawings or specified by the
District, the contractor may backfill the trench
fromone (1) foot above the pipe to the top of the
trench with the excavated material, and the
backfill shall be wheel rolled and neatly rounded
over the trench to a sufficient height to allow for
settlenment to grade after consolidation.

Backfilling in Freezing Wat her

Backfilling shall not be done in freezing weat her except
with permssion of the District. |If allowed, it shall
not be made with frozen material. No fill shall be

pl aced where the material already in the trench is
frozen.
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11. Backfill Sand
All sand used for backfill outside the bedding and pipe
zone shall be a natural bank sand, graded fromfine to
coarse, not lunpy or frozen, and free fromslag, cinders,
ashes, rubbish, or other material that, in the opinion of
the District, is objectionable or deleterious. It shall
not contain a total of nore than ten (10) percent by
wei ght of |oam and clay, and all material nust be
capabl e of passing through a three-quarter (3/4) inch
sieve. Not nore than five (5) percent shall remain on a
No. 4 sieve.
12. Backfill G avel
Gravel wused for backfill shall be as directed by the
governing Transportation Authority, or if not so
specified, shall be Base Course conformng to the
foll ow ng specifications:
Per cent age by Wei ght
Standard Size of Sieve Passing Si eve
3/4 inch 100%
No. 4 0 - 60%
No. 10 25 - 50%
No. 200 5- 12%
Liquid Limt 25 Maxi mum
Plastic Limt 6 Maxi mum
13. Backfill Linmestone Screenings

Screenings shall consist of the products obtained from
crushing sound |inestone or dolomte | edge rock and shal
be free fromshal e, dust, excessive anounts of clay, and
ot her undesirable materials. Al materials shall pass a
one-half (1/2) inch sieve and no nore than twenty five
(25) percent shall pass a No. 100 sieve.
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CLEANUP

Periodic cleanup wrk should be ongoing during the

construction period. Fences, posts, wres etc. should be
repaired as the project progresses. Any fence, driveway or
U S milbox, etc., danmaged nust be repaired before the

conpletion of the same work day during which they were
damaged. Where livestock is present at the work site the
contractor shall arrange control of the livestock with the
livestock owner and be responsible for control of the
i vestock during construction.

Al surplus water main materials furnished by the Contractor
and all tools and tenporary structures shall be renoved from
the site by the Contractor. Al dirt, rubbish, and excess
earth fromthe excavation shall be hauled to a dunp provided
by the Contractor and the construction site left clean to the
satisfaction of the D strict. Al  surplus water main
materials furnished by the District shall be renoved and
delivered by the Contractor to a |ocation designated by the
District.
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