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MOUNTAIN REGIONAL WATER SPECIAL SERVICE DISTRICT
Water System Construction Standards and Specifications

SECTION 1.0  Culinary Water Improvement Requirements

11

1.2

13

1.4

General. This document defines the general construction standardsand specifications of Mountain
Regional Water Special Service District, (the “District”) as required for any culinary improvements to be
designed, engineered, built,andinspected by the developer, subdivider,owner, agents, contractor, or the
Districtitself, for all types of construction (to include the servicingof residential, commercial, industrial
and professional office). The culinary improvements shall includeall piping and appurtenantequipment
required for a connection with existingimprovements to the boundary of the subdivision nearest the
existingimprovements andshall includeany necessary off-siteimprovements.

System layout must providefor future extensions to existing or future adjacent development and must be
compatiblewith the contour of the ground for proper drainage. All water lines shall beinstalled to the
boundary lines of the subdivision or development. All water improvements shall comply with the
standards and specifications of this document, includingall attached standard drawings and details,
unless certaincriteria or elements arespecifically exempted or substituted in writing by the District
General Manager or Engineer.

Drawings. All Detailed Drawings, as attached to this document are hereby incorporated into these
Standards and Specifications.

District Rules and Regulations. All other Rules and Regulations of the District,as adopted and amended
from time to time, shall becomplied with.

Other Standards. In addition tothese standards,allapplicable Rules as promulgated and amended from
time to time by the Utah Division of Drinking Water shall be complied with, for all types of improvements
regulated therein. These rules for water facility construction are more typically referred to as the Series
500rules, titled, “Drinking Water Facility Construction Design and Operation”. They are listed as follows:

R309-500 Plan Review, Operation and Maintenance Requirements
R309-505 Minimum Treatment Requirements

R309-510 Minimum Sizing Requirements

R309-511 Hydraulic Modeling Rule

R309-515 Source Development

R309-520 Disinfection

R309-525 Conventional Surface Water Treatment
R309-530 Alternative Surface Water Treatment Methods
R309-535 Miscellaneous Treatment Methods

R309-540 Pump Stations

R309-545 Drinking Water Storage Tanks

R309-550 Transmission and Distribution Pipelines

The Section 550 — Transmission and Distribution Pipelines,above, inits entirety, is re-numbered as
Section 5 of this document and is adopted herein due to its relevanceto most projects engineered and
constructed as per these standards. All other standards in this document are supplementary to the basic
requirements of Section 5, and any other appurtenant rules of the Division of Drinking Water. Where any
conflictmay exist, the Division of Drinkingrules take precedence.
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SECTION 2.0 General Construction Requirements.

2.1

2.2

2.3

24

Water Supply. The developer shall connectthe development to the culinary water system includingall
appurtenances and shall makesuch water availableto each lotwithin the subdivided area. Adequacy of
supply andsizes of water mains shallbe established by the District Engineer or their designee. The
minimum water linesizeshall be8” in diameter.

Workmanship and details of construction shallbein accordancewith the District "Construction
Standards"and/or other codes or Rules and Regulations adopted by the District. All workin connection
with water mains and services shallbeinstalled as directed and under the supervision of the Districtor
their designee.

Traffic Control. Proper traffic control shall be provided duringall phases of work. A traffic control plan
shall be submitted to the Districtpriortoanywork inaccordance with MUTCD.

Construction Safety. Open pits andtrenches left for an overnight period or longer shallbeclearly marked
with flashingbarricades and properly secured.

Culinary Water Work. In order for work to be performed on any portion of the culinary water system,
plans and specifications mustbe submitted and approved by the District, as per current DistrictRules and
Regulations. Work must be done by a competent, licensed,andinsured contractor.

Upon approval, the contractor or developer is given a copy of the signed permit and the signed plans.
Time limits may be set by the District;and work can be suspended for non-compliance.

SECTION 3.0 Inspections

3.1

All Work Subject to Inspection. All construction workinvolvingthe installation of improvements inor
outside of subdivisions shall be subjectto inspection by the District. The developer, owner, or contractor
shall beresponsibleto ensure inspection and providethat certified reports are obtained and maintained
on record and are provided in the as-builtsubdivision packet. The records shall includethefollowing
inspections:

A. Compaction of all trenches;

B. Pressuretests on water mains.

C. Any pertinent material testingreports, i.e. soil, concrete, or asphalttests.
D. Chlorineresidual and bacteriological tests.

Certain types of construction shall have continuous inspection while others may have only periodic
inspections.Itis the responsibility of the developer, owner or contractor to ensure that all contractors
give the Districtappropriatenoticeto allow proper schedulingof said inspections.

A Inspection shall berequired on the followingtypes of work:
1. Laying of water pipe, valves, hydrants, and testing.
2. Thrust block or other restraining devices.
3. Trenches for laying pipe, including pipe bedding.
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3.2

33

3.4

35

4. Any other equipment such as PRV, metering, pumping, and control stations, etc.
B. See individual sections for specific inspection and testing requirements.

Inspection & Other Fees. Inspectionfees and/or other connection related fees required by the rules and
regulations of the Districtshall be paid and permits required shall beobtained prior to the recording of
anyfinal plat.

A. The developer or contractor shallberesponsiblefor all sampling, delivery of samples to a qualifi ed
testing agency, testing, and delivery of test results or materials certificationsto the Districtatno
charge to the District. Testing and certifications reports shall beapproved by the Districttoensure
conformance to all District Construction Standards prior to final inspection and/or acceptance by the
District of any materials or workmanship.

Acceptance of Improvements. Inspection made by the Districtto determine compliancewith the
specifications does notimply acceptanceof the work. The Districtrequires completion of all facilities
before any areaccepted for maintenance. Final acceptanceofimprovements will be made inwriting,
after an inspection by the Districtatthe completion of all improvements. All improvements shall befree
from defects or damage at the time of inspection. Specifically the followingarerequired:

A All water valves and hydrants shall be operative.
B. Grades. All grades and cut sheets shallbeapproved by the Districtorits designee.
C. Cleanup. Where excavations aremade in streets, the rock, etc., shallberemoved and gravel

baseplacedinthe excavationthe same dayas backfillis placed.

D. All PRV’s, SCADA systems, Air-Vacs, Meter Vaults,andrelated facilities shall be completed and
operable.

A final walk-through to inspect the improvements shallbearranged by the developer/owner with the
Districtwhen said improvements arecompleted. The improvements final acceptanceshallbemade by
the DistrictEngineer, and will be accepted when the punch listfrom the final walk-throughis completed.
Warranties will befor 2 years and shall beginand run in conformance with these standards and the
DistrictRules and Regulations.

Requests for Inspection. Requests for inspectionshallbemade to the Districtonly by the person
responsiblefor the construction. Requests for inspection must be made one (1) day— (24 hours)in
advance of the starting of any work.

A two (2) hour notice of cancellationisrequired of all scheduled inspections. Ifaninspectionis scheduled
and the contractoris notready or work is not complete accordingthe “Standards” each additional re-
inspection fee of $50.00, dollars will be charged to the serviceconnection.

Construction Completion Inspection. An inspectionshallbemade by the Districtorits designee after all
construction work is completed. Any faulty or defective work shall be corrected by the persons
responsiblefor the work within a period of thirty (30) days of the date of the inspection report defining
the faulty or defective work.

Itis further agreed and understood that the determination for necessity of repairs and maintenance of

any work rests solely with the Districtorits designee. The District’s decision upon the matter shall befinal
and bindingupon the developer, and the guarantee hereby stipulated shall extend to and include, but
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3.6

3.7

shall notbe limited to all pipes, utilities, equipment, joints, valves, backfill,and compaction as well as the
working surface, and other appurtenances that are, or may be affected by the construction operations.
Further ifinthe judgment of the Districtorits designee, there shall becaused a written noticeto be
served to the developer, then the developer/owner shall undertakeand complete such repairs,
maintenance or rebuildinginan expeditious manner. Ifthe developer fails to doso withinten (10) days
from the date of the serviceof such notice the Districtorits designee shall havesuchrepairsmade,and
the cost of suchrepairs shall be promptly paid by the developer/owner together.

Work Without Inspection. Any work performed without proper inspections, as required above, will
require the work to be excavated or exposed to the extent necessary forinspection.

As-Built Drawings. As-builtor record drawings shall besubmitted to the Districtorits designeeina
timely manner before final inspection and acceptance by the District.

SECTION 4.0 Prerequisites of Contractors

4.1

Pre-qualification. The contractor shallnotcommence work in public property, streets, easements, or
right-of-ways until he has obtained, as a minimum, the proper permits from Summit County, and the
insurancerequired hereunder, and evidence of suchinsurancehas been submitted to and approved by
the District. The submittal of said evidenceto the Districtshall notrelieve or decrease the liability of the
contractor hereunder.

A Workers Compensation and Employers Liability Insuranceas required by State law.

B. Commercial General Liability Insurance-1SO Form CG 00 01 (11/85) or equivalent, occurrence
policy, with the followinginformation:

1. Limits of not less than -
a. General Aggregate $2,000,000
b. Products - Comp/OPS Aggregate  $2,000,000
c. Personal and AdvertisingInjury $1,000,000
d. Each Occurrence $1,000,000
e. FireDamage (any onefire) S 250,000
f.  Medical Expense (any one person) $ 25,000

2. Endorsements attached thereto includingthefollowingor their equivalent:

a. ISOForm CG 25 03(11/85), Amendment of Limits of Insurance (Designated
Project or Premises), describing thesubject contract and specifyinglimits as
shown above.

b. 1SOForm CG 20 10(11/85), Additional Insured —the District, Lessees, or
Contractors (Form B), namingthe Districtas additional insured and containing
the following statement, “This Endorsement Also Constitutes Primary Coverage
inthe Event of any Occurrence, Claim, or Suit.”

C. Automobile Liability Insurance, with limits of not less than $500,000 Combined Single Limit per
accidentcoverage applyingto anyautomobile.

The Districtand Summit County requires all contractors doingworkin or on any public property, street,
easement, or right-of-wayto obtainall necessary permits from Summit County.
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4.2

Prior to any construction being completed inor on public property, streets, easements, or right-of-ways, a
permit must be obtained and approved. The permit must be completed forty-eight (48) hours prior to
construction. A notice must be given to the Districtorits designee at leasttwenty-four (24) hours prior to
inspections. Failuretoobtaina permit or proceeding without notification shall constitute grounds for
legal action. The Districtshall inspectall work. The contractor must make arrangements with the District
for all inspections. If workis performed without proper inspections or permits, the improvements may be
subjectto reinstallation.

Prior to starting construction, the developer, owner or contractor shall schedule with the Districtorits
designee a pre-construction meeting with all contractors and sub-contractors. Contractors arerequired
to meet with the Districtorits designee prior to commencing any construction.

Street Excavation Permits. All work not bonded for under approved subdivisionsshall requirea Summit
County Road Cut/or Road Right of Way excavation permit prior to commencement of work, and such
permit must be availableforinspectiononsite.

SECTION 5.0 Facility Design and Operation: Transmission and Distribution Pipelines (Utah

5.1

5.2

53

Administrative Code R309-550).

Purpose.

The purpose of this ruleis to provide specific requirements for the design and installation of transmission
and distribution pipelines within Mountain Regional Water District (District) which deliver drinking water
to facilities of public drinking water systems or to consumers.Itis intended to be appliedin conjunction
with State of Utah Administrativerules R309-500 through R309-550. Collectively, these rules govern the
design, construction, operation,and maintenance of public drinking water system facilities. Theserules
areintended to assurethat facilities arereliably capable of supplying water in adequate quantities
consistently meeting applicabledrinking water quality requirements, and not posinga threat to general
public health. The State of Utah Administrativerules atthe time this standard was created can be found
at www.drinkingwater.utah.gov

“Guidance:” is included in the District Standard as recommendations but they are not part of the official
standard.

INTENTIONALLY LEFT BLANK.
Definitions.

"AF" means acre foot and is the volume of water required to cover anacre to a depth of one foot (one AF
is equivalentto 325,851 gallons).

"Air gap" The unobstructed vertical distancethrough the free atmosphere between the lowest opening
from any pipe or faucet supplying water to a tank, catch basin, plumbingfixtureor other device and the
flood level rimof the receptacle. This distanceshallbetwo times the diameter of the effective opening for
openings greater than one inchin diameter where walls or obstructions arespaced fromthe nearest
inside edge of the pipe opening a distancegreater than three times the diameter of the effective openings
for asinglewall, or a distancegreater than four times the diameter of the effective opening for two
intersectingwalls. This distanceshall bethree times the diameter of the effective opening where walls or
obstructions arecloser than the distances indicated above.

"ANSI/NSF" refers to the American National Standards Instituteand NSF International.NSF International
has prepared at leasttwo health effect standards dealing with treatment chemicals added to drinking
water and system components that will come into contactwith drinking water, these being Standard 60
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and Standard 61. The American National Standards Instituteacts as a certifyingagency, and determines
which laboratories may certify to these standards.

"Approval" unless indicated otherwise, shall betaken to mean a written statement of acceptance from
the District Engineer.

"AWWA" refers to the American Water Works Association located at6666 West Quincy Avenue, Denver,
Colorado 80235. Reference withinthese rules is generallyto a particular Standard prepared by AWW A
and which has completed the ANSI approval process such as ANSI/AWWA Standard C651-92 (AWWA
Standard for Disinfecting Water Mains).

"Backflow" means the undesirablereversal of flow of water or mixtures of water and other liquids, gases,
or other substances into the distribution pipes of the potable water supply fromany source. Also see
backsiphonage, backpressureand cross-connection.

"Backpressure" means the phenomena that occurs when the customer's pressureis higher than the
supply pressure, this could be caused by an unprotected cross connection between a drinking water
supplyanda pressurizedirrigation system, a boiler, a pressurized industrial process, elevation differences,
airor steam pressure, use of booster pumps or any other sourceof pressure. Also see backflow,
backsiphonageand cross connection.

"Backsiphonage" means a form of backflow due to a reduction insystem pressurewhich causes a sub
atmospheric or negative pressureto existatasiteor pointinthe water system. Also see backflowand
cross-connection.

"cfs" means cubic feet per second andis one way of expressing flowrate (one cfs is equivalentto 448.8
gpm).

"Combined distribution system" is the interconnected distribution system consisting of the distribution
systems of wholesalesystems and of the consecutive systems that receive finished water.

"Contaminant" means any physical, chemical biological, or radiological substance or matter in water.

"Corrosioninhibitor" means a substancecapableof reducingthe corrosiveness of water toward metal
plumbing materials, especially lead and copper, by forminga protective filmon the interior surface of
those materials.

"Cross-Connection" means any actual or potential connection between a drinking (potable) water system
and any other sourceor system through which itis possibletointroduce into the public drinking water
system any used water, industrial fluid, gas or substance other than the intended potable water. For
example, ifyou have a pump moving non-potable water and hook into the drinking water system to
supply water for the pump seal, a cross-connection or mixing may lead to contamination of the drinking
water. Also see backsiphonage, backpressureand backflow.

"Disinfection" means a process which inactivates pathogenic organisms in water by chemical oxidants or
equivalentagents (see also Primary Disinfection and Secondary Disinfection).

"Distribution System" means the use of any springor well source, distribution pipelines, appurtenances,
and facilities which carry water for potable use to consumers through a public water supply. Systems

which chlorinate groundwater are in this discipline.

"Division" means the Utah Division of Drinking Water, who acts as staff to the Director andis also partof
the Utah Department of Environmental Quality.

8|Page



"Drinking Water" means water thatis fitfor human consumption and meets the quality standards of State
of Utah Administrative Rule R309-200. Common usage of terms such as culinary water, potablewater or
finished water are synonymous with drinking water

"Drinking Water Project" means any work or facility necessaryor desirableto provide water for human
consumption and other domestic uses which has atleastfifteen serviceconnections or serves an average
of twenty-five individuals daily for atleastsixty days of the year and includes collection, treatment,
storage, and distribution facilities under the control of the operator and used primarily with the system
and collection, pretreatment or storage facilities used primarily in connection with the system but not
under such control.

"Engineer" means a person licensed under the Professional Engineers and Land Surveyors Licensing Act,
58-22 of the Utah Code, as a "professional engineer" as defined therein.

"Equivalent Residential Connection" (ERC) is a term used to evaluate service connections to consumers
other than the typical residential domicile. Public water system management is expected to review annual
metered drinking water volumes delivered to non-residential connections and estimate the equivalent
number of residential connections thatthese represent based upon the average of annual metered
drinking water volumes delivered to true singlefamilyresidential connections. This informationis utilized
inevaluation of the system's sourceand storage capacities (refer to State of Utah AdministrativeRule
R309-510).

"Finished water" is water thatis introduced into the distribution system of a public water system andis
intended for distribution and consumption withoutfurther treatment, except as treatment necessary to
maintain water quality in the distribution system (e.g., booster disinfection, addition of corrosion control
chemicals).

"Flowingstream" is a courseof running water flowingin a definite channel.

"fps" means feet per second andis one way of expressingthe velocity of water.

"Geologist" means a person licensed under the Professional GeologistLicensingAct, 58-76 of the Utah
Code, as a "professional geologist" as defined therein.

"gpd" means gallons per day andis one way of expressingaverage daily water demands experienced by
public water systems.

"gpm" means gallons per minute andis one way of expressing flowrate.

"gpm/sf" means gallons per minute per squarefoot and is one way of expressing flowratethrough a
surfacearea.

"Maximum Contaminant Level" (MCL) means the maximum permissiblelevel of a contaminantin water
whichis delivered to any user of a public water system.

"MG" means million gallonsandis oneway of expressinga volume of water.

"MGD" means million gallons per day andis one way of expressingaverage daily water demands
experienced by public water systems or the capacity of a water treatment plant.

"mg/L" means milligrams per liter and is one way of expressingthe concentration of a chemical in water.
At small concentrations, mg/Lis synonymous with "ppm" (parts per million).
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"Nonpoint source" means any diffuse source of contaminants or pollutants not otherwise defined as a
point source.

"Peak Day Demand" means the amount of water delivered to consumers by a public water system on the
day of highestconsumption, generally expressedingpd or MGD. This peak day will likely occur duringa
particularly hotspell inthe summer. In contrast, some systems associated with the skiingindustry may
experience their "Peak Day Demand" inthe winter.

"Peak Instantaneous Demand" means calculated or estimated highest flowrate that can be expected
through any water mains of the distribution network of a public water system at anyinstantintime,
generally expressed in gpm or cfs (refer to section 510-9).

"Plan Approval" means written approval, by the District Engineer, of contractplans and specifications for
any public drinking water project which have been submitted for review prior to the start of construction.

"Public Drinking Water Project" means construction, addition to, or modification of any facility of a public
water system which may affect the quality or quantity of the drinking water.

"Residual Disinfectant Concentration" ("C" in CT calculations) means the concentration of disinfectant,
measured inmg/L, ina representative sample of water.

"scfm/sf" means standard cubic foot per minute per squarefoot andis one way of expressing flowrate of
airatstandarddensity through a filter or duct area.

"Service Connection" means the constructed conveyance by which a dwelling, commercial orindustrial
establishment, or other water user obtains water from the supplier's distribution system. Multiple
dwellingunits such as condominiums or apartments, shall beconsidered to have a singleservice
connection, iffed by a singleline, for the purposeof microbiological repeatsampling; but shallbe
evaluated by the supplier as multiple "equivalentresidential connections" for the purpose of source and
storage capacities.

"Significantdeficiencies" means defects in design, operation, or maintenance, or a failureor defects in
design, operation, or maintenance, or a failure or malfunction of the sources, treatment, storage, or
distribution systemthat the Division Director determines to be causing, or have potential for causing, the
introduction of contaminationinto the water delivered to consumers.

"System with a singleservice connection" means a system which supplies drinking water to consumers via
asingleserviceline.

"Water Supplier" means a person who owns or operates a public drinking water system.

"Water System" means all lands, property, rights, rights-of-way, easements and related facilities owned
by a singleentity, which are deemed necessary or convenient to deliver drinking water from sourceto the
serviceconnection of a consumer(s). This includes all water rights acquired in connection with the system,
all means of conserving, controllingand distributing drinking water, including, but not limited to, diversion
or collection works, springs, wells, treatment plants, pumps, liftstations, service meters, mains, hydrants,
reservoirs, tanks and associated appurtenances within the property or easement boundaries under the
control of or controlled by the entity owning the system.
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5.4

5.5

General.

Transmission and distribution pipelines shall be designed, constructed and operated to convey adequate
quantities of water atample pressure, while maintaining water quality.

Water Main Design.

1. Distribution System Pressure.

a.

The distribution systemshallbedesigned to maintain minimum pressures as requiredin
State of Utah Administrative Rule R309-105-9 at points of connection, under all
conditions of flow.

When static pressureexceeds 150 psi in new distribution water lines, pressurereducing
devices shall be provided on mains inthe distribution systemwhere serviceconnections
exist.

Guidance: The normal working pressure in the distribution system should be between 60
and 100 psi. The requirement for PRV’s to be installed when pressures exceed 150 psi
only applies to new water pipelines. Systems should implement an operation program to
protect water users from excessive pressures.

2. Design Flow Rates. Flow rates used when designingor analyzingdistribution systems shall meet
the minimum requirements inthe current version of the State of Utah Administrative Rule R309-

510.

3. Hydraulic Analysis.

a.

All water mains shall besized followinga hydraulic analysis based on flow demands and
pressurerequirements.

Where improvements will upgrade more than 50% of an existingdistribution systemina
given phaseof a specific project, or where a new distribution systemis proposed, a
hydraulic analysis of the entire system being upgraded or being installed shall be
prepared and submitted for review prior to planapproval.

Some projects require a hydraulic model.The Districtmay require submissionofa
hydraulic modeling reportand/ or certificationin a formatacceptableto the District
Engineer, as outlined in State of Utah Administrative RuleR309-511, priorto plan
approval.

4. Minimum Water Main Size. For water mains not connected to fire hydrants, the minimum line
sizeshall bedinches in diameter, unless they serve picnicsites, parks, semi-developed camps,
primitive camps or roadway rest-stops. Minimum water main size, servinga fire hydrantlateral,
shall be8inches in diameter unless a hydraulic analysisindicates thatrequired flow and
pressures can be maintained by 6-inchlines.

Guidance: Generally, velocity in water main should not exceed 5 fps for base water
system demands and not to exceed 12 fps under peak instantaneous demand or peak
day demand with fire flow imposed. Mains should be designed with sufficient excess
capacity to provide for anticipated future connections.

5. Fire Protection. When a public water system is required to providewater for fireflow by the
local firecodeofficial, orifthe system has installed fire hydrants on existing distribution mains
for that purpose:

a.

The design of the distribution systemshall be consistentwith the fire flow requirements
as determined by the local firecode official. The fire flow requirement for residential
subdivisionsis 1500 gpm.
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Guidance: The State Fire Marshall’s office has stated that “The State adopted fire code
recognizes that water mains intended for firefighting need not become subject to
retroactive fire flow requirements. As such, an existing system is considered code
compliant as long as it is maintained properly and new construction does not alter the
fire flow requirement. Water companies are encouraged to make improvements
incrementally to avoid a possible moratorium on development due to lack of water, i.e.,
fire flow.”

b. The location of firehydrants shall be consistent with the requirements of the State
adopted firecode and as determined by the local firecode official.

Guidance: Generally, individual hydrant spacing may range from 200 to 500 feet
depending on the area being served. The planning of hydrant locations should be a
cooperative effort between the water utility and local fire officials.

c. The pipe network design shall permitfireflows to be met at firehydrant representative
locations together with “peak day” system demands while minimum pressures as
required in State of Utah Administrative Rule R309-105-9 are maintained at all times
andat all points inthe distribution system.

d. Firehydrant laterals shall bea minimum of 6 inches in diameter.

Geologic Considerations. The character of the soil through which water mains areto be laid shall
be considered. Special design and burial techniques shall be employed for Community Water
Systems in areas of geologic hazard (e.g., slidezones, faultzones, river crossings, etc.)

Guidance: Water supply conduits and major service lines crossing known fault areas
should be either designed to accommodate significant differential movement of the
ground, or be valved immediately above and below the points of the fault crossing to
allow control of water flow, in case of pipe rupture during an earthquake event.

Guidance: Water systems should be designed to provide alternative flow paths for major
conduits in regions of known geologic hazards.

Dead Ends.

a. To provideincreased reliability of serviceand reduce head loss, dead ends shall be
minimized by making appropriatetie-ins whenever practical.

b. Where dead-end mains occur, they shall beprovided with a firehydrantifflow and

pressureare sufficient, or with an approved flushing hydrant or blow-off for flushing
purposes. Flushing devices shallbesized to provide flows that will givea velocity of at
least2.5 fps inthe water main being flushed. No flushingdeviceshall bedirectly
connected to a sewer.

Isolation Valves. Sufficientnumber of valves shall be provided on water mains so that
inconvenienceand sanitary hazards will be minimized during repairs.Valves shall belocated at
not more than 500 foot intervals in commercial districtsand atnot more than one block or 800
foot intervals in other districts. Where systems serve widely scattered customers and where
future development is not expected, the valve spacingshall notexceed one mile.

Corrosive Soils and Waters. Consideration shall begiven to the materials to be used when
corrosivesoils or waters will be encountered.
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10. Special Precautions in Areas of Contamination. Where distribution systems areinstalledin areas
of contamination:

a. pipe andjointmaterials which arenot susceptibleto contamination, such as permeation
by organic compounds,shall beused; and,
b. non-permeable materials shall be used for all portions of the system including water

mains, serviceconnections, and hydrant leads.

11. Water Mains and Other Sources of Contamination. Caution shall beexercised when locating
water mains ator near certainsites such as sewage treatment plants orindustrial complexes.
Individual septic tanks shall belocated and avoided. The District Engineer shall be contacted to
establish specificdesign requirements prior to locating water mains near a source of
contamination.

Guidance: It is recommended that utility lines are clearly identified and visually different
from one another. Consideration shall be given to providing appropriate separation
between water and other utilities for operational and contamination reasons.

5.6 Component Materials and Design.

1. ANSI/NSF Standard for Health Effects. All materials thatmay come in contactwith drinking
water, including pipes, gaskets, lubricants and O-Rings, shall be ANSI-certified as meeting the
requirements of ANSI/NSF Standard 61, Drinking Water System Components - Health Effects. To
permit field verification of this certification, all components shall beappropriately stamped with

the NSF logo.
2. Asbestos and Lead.
a. The use of asbestos cement pipe shall notbe allowed.
b. Pipes and pipe fittings installed shall be “lead free” inaccordancewith Section 1417 of

the Federal Safe Drinking Water Act. They shallbecertified as meeting ANSI/NSF 372 or
Annex G of ANSI/NSF 61.

Guidance: The Federal Community Fire Safety Act of 2013 exempts fire hydrants from
the lead free requirements of Section 1417.

3. Standards for Mechanical Properties. Pipe, joints, fittings, valves, and fire hydrants shall conform
to ANSI/NSF Standard 61, and applicablesections of AWWA Standards C104-A21.4-08 through
C550-05 and C900-07 through C950-07.

4, Used Materials. Only materials thathave been used previously for conveying drinking water may
be reused. Used materials shall meet the above standards, bethoroughly cleaned, and be
restored to their original condition.

5. Fire Hydrants.
a. Hydrant drains shall notbe connected to, or located within, 10 feet of sanitary sewers.
Where possible, hydrantdrains shall notbe located within 10 feet of storm drains.
b. Auxiliaryvalves shallbeinstalledinall hydrantleads.

Hydrant drains shall beinstalled with a gravel packet or dry well unless the natural soils
will provideadequate drainage.

6. Air Relief Valves and Blow-offs.

a. At high points in water mains where air canaccumulate, provisions shall bemade to
remove air by means of hydrants orairreliefvalves.
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b. The open end of the air relief vent pipe from automatic valves shall be provided with a

#14 mesh, non-corrodiblescreenanda downward elbow, and where possible, be

extended to atleastone foot above grade. Alternatively, the open end of the pipe may

be extended to as littleas one foot above the top of the pipeif the valve’s chamberis

not subjectto flooding, or ifit meets the requirements of (7) Chamber Drainage.

Blow-offs or air relief valves shall notbe connected directly to a sewer.

Adequate number of hydrants or blow-offs shall be provided to allow periodic flushing

and cleaning of water lines.

e. The airreliefvalveshallbeinstalled ina manner to prevent from freezing. A shut-off
valveshall be provided to permit servicingofanair relief valve.

o o

7. Chamber Drainage.

a. Chambers, pits, or manholes containingvalves, blow-offs, meters, or other such
appurtenances to a distribution system, shall notbe connected directlyto a storm drain
or sanitary sewer.

b. Chambers shallbeprovided with a drainto daylight, if possible. Where this is not
possible, underground gravel-filled absorption pits may beused if the siteis not subject
to floodingand conditions willassureadequate drainage.

8. Control Valve Stations.
a. Pressure Reducing Valves (PRV’s)
i. Isolation Valves shall beinstalled on both sides of the pressurereducingvalve.
ii. Where variableflow conditions will beencountered, consideration shall be
given to providingparallel PRVIines toaccommodate lowand high flow

conditions.
b. Backflow Devices. Installation of Backflow devices shall conformto the State-adopted
plumbingcode.
c. Meters. Meter installation shall conformto the State-adopted plumbingcode and local

Jurisdictional standards.

5.7 Separation of Water Mains and Transmission Lines from Sewers.
1. Basic Separation Standards.
a. The horizontal distance between water lines and sanitary sewer lines shallbeat least 10

feet. Where a water mainand a sewer linemust cross,the water mainshall beatleast
18 inches abovethe sewer line.Separation distances shall be measured edge-to-edge
(i.e., from the nearest edges of the facilities).

Water mains and sewer lines shall notbe installed in the same trench.

Where local conditions makeitimpossibletoinstall water or sewer lines atseparation
distances required by subsection (a), the sewer pipes are in good condition, and there is
not high groundwater inthe area, it may be acceptableifthe designincludes a minimum
horizontal separation of 6 feet and a minimum vertical clearance of 18 inches with the
waterlinebeing above. In order to determine whether the designis acceptable,the
followinginformation shall besubmitted as partof the plans for review:

i. Reason for not meeting the minimum separation standard;

ii. Location where the water and sewer lineseparationis notbeing met;

iii. Horizontal and vertical clearancethatwill be achieved;

iv. Sewer lineinformationincluding pipe material, condition, size, age, type of
joints, thickness or pressureclass, whether the pipeis pressurized or not, etc.;

V. Water lineinformationincluding pipe material, condition, size, age, type of
joints, thickness or pressureclass, etc.;

vi. Ground water andsoil conditions;and,

vii. Any mitigation efforts.
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If the basic separation standardsas outlined in subsections (a) though (c) above cannot
be met, anexception to the rulecan be applied for with additional mitigation measures
to protect public health,inaccordancewith State of Utah Administrative Rule R309-105-
6(2)(b).

2. Special Provisions. The followingspecial provisionsapplytoall situations:

a.

The basic separation standards areapplicable under normal conditions for sewage

collection lines and water distribution mains. More stringent requirements may be

necessaryif conditions such as high groundwater exist.

All water transmission lines that may become unpressurized shall notbe installed within

20 feet of sewer lines.

Inthe installation of water mains or sewer lines, measures shall betaken to prevent or

minimizedisturbances of the existingline.

Special consideration shall begiven to the selection of pipe materials if corrosive

conditions arelikely to exist or where the minimum separation distances cannot be met.

These conditions may be due to soil type, groundwater, and/or the nature of the fluid

conveyed inthe conduit, such as a septic sewage which produces corrosive hydrogen

sulfide.

Sewer Force Mains

i. When a new sewer force maincrosses under an existingwater main, all
portions of the sewer force main within 10 feet (horizontally) of the water main
shall beenclosedina continuous sleeve.

ii. When a new water main crosses over an existing sewer force main, the water
main shall be constructed of pipe materials with a minimum rated working
pressureof 200 psi or equivalent pressurerating.

3. Water Service Laterals Crossing Sewer Mains and Laterals. Water servicelaterals shall conform
to all requirements given herein for the separation of water and sewer lines.

5.8 Installation of Water Mains.

1. Standards. The specificationsshallincorporatethe provisions of the manufacturer's
recommended installation procedures or the following applicablestandards:

a. For ductileiron pipe, AWWA Standard C600-10, Installation of Ductile Iron Water Mains
and Their Appurtenances;

b. For PVC pipe, ASTM D2774, Recommended Practicefor Underground Installation of
Thermoplastic PressurePipingand PVC Pipeand AWWA Manual of Practice M23, 2003;

c. For HDPE pipe, ASTM D2774,Recommended Practicefor Underground Installation of
Thermoplastic Pressure Pipingand AWWA Manual of Practice M55, 2006; and

d. For Steel pipe, AWWA Standard C604-11, Installation of Buried Steel Water Pipe-4 inch
and Larger.

2. Bedding. A continuous and uniformbedding shall be providedinthe trench for all buried pipe.

Stones larger than the backfill materials described belowshall beremoved for a depth of at least
6 inches below the bottom of the pipe.

3. Backfill. Backfill material shallbetamped inlayers around the pipeand to a sufficientheight
above the pipe to adequately support and protect the pipe. The material and backfill zones shall
be as specified by the standards referenced in Subsection (1), above. As a minimum:

a.

For plastic pipe, backfill material with a maximum particlesizeof 3/4 inch shall beused
to surroundthe pipe; and
For ductileiron pipe, backfill material shall contain no stones larger than 2 inches.
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10.

Dropping Pipe into Trench. Under no circumstances shall the pipeor accessories bedropped into
the trench.

Burial Cover. All water mains shall be covered with sufficientearth or other insulation to prevent
freezing, unless they are part of a non-community system that can be shut-down and drained
during winter months when temperatures are below freezing. The minimum burial depth for the
projects inthe Districtis 6’ below 7,000’ and 7’ at or above 7,000’ and the maximum burial depth
is 10°. Burial depths greater than 10’ would require approval fromthe District Engineer.

Thrust Blocking. All tees, bends, plugs,and hydrants shall be provided with thrust blocking,
anchoring, tie rods, or restraintjoints designed to prevent movement. Restraints shall besized to
withstand the forces experienced.

Pressure and Leakage Testing. All types of installed pipeshall be pressuretested and leakage
tested in accordancewith AWWA Standard C600-10.

Surface Water Crossings. Guidance: Surface water crossings, whether over or under water,
present special problems. The Division should be consulted before final plans are prepared.

a. Above Water Crossings. The pipe shallbeadequately supported and anchored,
protected from damage and freezing, and accessiblefor repair or replacement.
b. Underwater Crossings:

i. A minimum cover of 2 feet or greater, as local conditions may dictate, shall be
provided over the pipe.

ii. When crossing water courses that are greater than 15 feet in width, the
followingshallbeprovided:

A Pipe with joints shall be of special construction, havingrestrained
joints for joints within the surfacewater course and flexiblerestrained
joints atboth edges of the water course.

B. Isolation valves shall be provided on both sides of the water crossing
atlocations notsubjectto high ground water or flooding, so that the
section can be isolated for testing or repair.

C. A means shallbeprovided, suchas a samplingtap, not subjectto
flooding, to allow for representative water quality testingon the
upstream and downstream sides of the crossing.

D. A means shallbeprovided to pressuretest the underground water
crossingpipe.

Sealing Pipe Ends During Construction. The open ends of all pipelines under construction shall
be covered and effectively sealed at the end of the day's work.

Disinfecting Water Lines. All new water mains or appurtenances shallbe disinfectedin
accordancewith AWWA Standard C651-05. The specificationsshallincludedetailed procedures
for the adequate flushing, disinfection, and microbiological testing of all water mains.On all new
and extensive distribution system construction, evidence of satisfactory disinfection shall be
provided to the District Engineer. Samples for coliformanalyses shall be collected after
disinfectionis completeandthe system is refilled with drinking water. A standard heterotrophic
plate countis advisable. The use of water for public drinking water purposes shall notcommence
until the bacteriologic tests indicate the water is free from contamination.
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5.9

5.10

5.11

Cross Connections and Interconnections.

1. Physical Cross Connections. There shallbeno physical cross connections between the
distribution systemand pipe, pumps, hydrants, or tanks that may be contaminated from any
source, including pressurizedirrigation.

2. Recycled Water. Neither steam condensate nor cooling water from engine jackets or other heat
exchange devices shallbereturned to the drinking water supply.

3. System Interconnects. The interconnections between different drinking water systems shallbe
reviewed and approved by the Director.

Guidance: In some situations, hydraulic modeling or capacity development calculations
may be required when proposing a system interconnect.

Water Hauling.

1. Community Water Systems. Water haulingis notanacceptablepermanent sourcefor drinking
water distributionin Community Water Systems.

2. Non-community Systems. The Director may allow water hauling for Non-Community Public

Water Systems by special approvalif:

a. Consumers can not otherwise be supplied with good quality drinking water; or,

b. The nature of the development, or ground conditions,aresuch that the placement of a
pipe distribution systemis not justified. Proposals for water hauling shall be submitted
to, and approved by, the Division Director.

3. Emergencies. Water haulingmay be a temporary means of providingdrinkingwaterinan
emergency. Water systems shall notify the Division as soon as possible of such emergencies.

Guidance: The guidelines for water hauling are contained in the bulletin entitled
“Recommended Procedures for Hauling Culinary Water” available from the Division.

Service Connections and Plumbing.

1. Service Taps. Service taps shall notjeopardizethe quality of the system's water.
2. Plumbing.
a. Water services and plumbingshall conformto the State-adopted Plumbing Code.
b. Pipes and pipe fittings installed, shall be “lead-free” inaccordance with Section 1417 of

the federal Safe Drinking Water Act. They shall becertified meeting the ANSI/NSF 372 or
Annex G of ANSI/NSF 61.

3. Individual Home Booster Pumps. Individual booster pumps shallnotbe allowed for individual
servicefrom the public water supply mains. Exceptions to the rulemay be granted by the
Director of Drinking Water ifit can be shown that the granting of such an exception will not
jeopardizethe public health.

4. Service Lines.
a. Service lines shall be capped until connected for service.
b. The portion of the servicelineunder the control of the water system is considered to be

part of the distribution system.

17 |Page



5.12

5.13

5. Service Meters and Building Service Line. Connections between the servicemeter and the home
shall beinaccordancewith the State adopted Plumbing Code.

Transmission Lines.

1. Unpressurized Flows. Transmission lines shall conformto all applicablerequirements inthis rule.
Transmission linedesign shall minimize unpressurized flows.

2. Proximity to Concentrated Sources of Pollution. A water system shallnotinstallan
unpressurized transmission linelessthan 50 feet from a concentrated source of pollution (e.g.,
septic tanks and drainfields, garbage dumps, pit privies, sewer lines, feed lots, etc.).

Furthermore, unpressurized transmission lines shallnotbe placedin boggy areas or areas subject
to the ponding of water.

Operation and Maintenance.

1. Disinfection After Line Repair. The disinfection procedures of Section 4.7, AWWA Standard
C651-05shall befollowed ifa water mainis cut or repaired.

2. Cross Connections. The water system shallnotallowa connection that may jeopardize water
quality. Cross connections shall beeliminated by physical separation,anair gap, oranapproved
and properly operating backflow prevention assembly. The water system shall havean ongoing
cross connection control programin compliance with R309-105-12.

3. ANSI/NSF Standards. All pipe andfittings used in routine operation and maintenance shall be
ANSI-certified as meeting NSF Standard 61 or Standard 14.

4, Seasonal Operation. Water systems or any portion thereof operated seasonally shall be
disinfected and flushed accordingto AWWA Standard C651-05 for pipelines and AWWA Standard
C652-11for storagefacilities prior to each season's use. Asatisfactory bacteriologic sampleshall
be obtained prior to use. During the non-use period, careshall betaken to closeall openings
into the system.

Guidance: Water systems are encouraged to develop contingency plans for obtaining pipe and
appurtenances in an emergency. The stockpiling of material shall be considered.

SECTION 6.0  Excavation and Backfill for Trenches

6.1

6.2

General. These specifications cover excavation and backfill of trenches for the installation of water lines
locatedin or out of roadways, and aresupplemental to the standards of Section 5.0 above.

Trench Safety. All constructionshallbedoneinaccordancewith the provisionsofthe Utah State
Industrial Commission and OSHA regulations. No trenches shall beleft open at any time unless guarded
with adequate barricades, warninglamps andsigns.

When required, excavationshallbebraced and shored to support the walls of the excavation to eliminate
slidingandsettlingand as may be required to protect the workers, the work in progress,and existing
utilities and improvements. All such sheeting, bracing,and shoringshallcomply with the requirements of
the Utah State Industrial Commission and OSHA.

Any injury or damage resulting from lack of adequate bracingandshoringshall bethe responsibility of the
developer/contractor and the developer/contractor shall,athis/her own expense, affect all necessary
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6.3

6.4

6.4.1

6.4.2

6.5

6.5.1

repairs or reconstruction resultingfromsuch damage. No inspections will bedone inunsafetrenches and
will bethe causeforimmediate shutdown of the project.

Dewatering Excavation Area. All seepage or storm water that may occur or accumulateinthe excavation
duringthe progress of the work shall beremoved. Inareas where the nature of the soil and the
hydrostatic pressures areof such a character as to develop a quick condition in the earth mass of the
trench, the DEWATERING operationshall beconducted so that the hydrostatic pressurewill bereduced to
or near zero inthe immediate vicinity of the trench. All excavations shall bekept entirely free of water at
all times duringthe construction of the work or until otherwis e directed by the Districtorits designee. If
this water is pumped into the gutter, the contractoris responsibleforall downstreamclean-up to the
satisfaction of the District Superintendent. No water may be pumped into the sanitary sewer system. Any
State of Utah, Division of Water Quality discharge permits required for the dewatering operation is the
soleresponsibility of the contractor or developer to obtain prior to said operation.

Pipe Foundation.

Gravel Foundation for Pipe. When the sub-grade material does not afford a sufficiently solid foundation
to supportthe pipe and superimposed load; and where water must be drained to maintaina dry bottom
for pipeinstallation and atother locations as previously defined, the sub-gradeshall be excavated to the
specified depth and replaced with crushed rock or gravel conforming to the following gradation:

SCREEN % PASSING
2" 100
1" 5

The gravel material shall bedeposited over the entire trench width in eight (8) inch maximum layers, with
each layer compacted by tamping, rolling, vibrating, spading, slicing, rodding or by a combination of one
or more of these methods. In addition the material shallbegraded to produce a uniform and continuous
supportfor the installed pipe.

When groundwater is encountered or in areas where there is seasonal groundwater flows, clay dikes shall
be installed unless otherwise directed by the District Engineer from the bottom of the trench to the top of
the pipe zone. The dike shall bea minimum of 1 foot thick at the top of dike.

Backfill for Pipe on Hard Foundations. Inno caseshallpipebelaiddirectlyonrock, hardclay,shaleor
other hard material. Where foundations are of this nature, the contractor shall excavatea spacebelow
the pipe and backfill it with bedding material. Under these circumstances thedepth of the bedding
material shall notbe less than one-halfinch (1/2") per foot of height of fill above the pipewith a minimum
allowablethickness of six (6) inches.

Trench Backfill.

Backfilling Within Pipe Zone (Pipe Bedding). Backfill shall becarefully placed around and over pipes and
shall notbe permitted to fall directly on a pipefrom such a height orinsucha manner as to cause
damage. Inthese specifications theprocess of preparingthe trench bottom to receive the pipe and the
backfilling on each side of the pipeto alevel over the top of the pipeis defined as bedding. Bedding
requirements shallfollow the pipe manufacturer’s recommendations or as defined below, whichever is
more strict, to protect the pipe from damage.

A Backfill Around Ductilelron and Steel Pipe. Under no circumstances shall thegranular material
around the pipe exceed two (2) inches indiameter. It shallbeplacedatleastsix(6)inches below
the pipe andto the center of the pipe and compacted to a minimum of ninety percent (90%) of
the maximum density as per AASHTO T-180 method C. Then backfill will be placedin horizontal
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6.5.2

6.5.3

layers not to exceed six (6)inches or as approved inwriting by the Districtorits designee. The
pipe shallbecovered with the same material up to twelve (12) inches above the top of the pipe.

B. Backfill Around Corrugated Steel, Plastic, Polyethylene or Other Fragile Materials. Backfill
around these types of pipeshall be minus three-quarter (3/4) inch granular material. Itshallbe
placed atleastsix (6)inches belowthe pipe and to the center of the pipe and compacted to a
minimum of ninety percent (90%) of the maximum density as per AASHTO T-180 method C. Then
backfillwillbeplacedin horizontal layers notto exceed six (6)inches or as approved inwriting by
the Districtorits designee. The pipe shall be covered with the same material up to twelve (12)
inches above the top of the pipe.

Backfilling Above Pipe Zone. After pipes are protected by select pipe bedding material, trenches may be
backfilled with suitable material by approved means that will not damage or displacethe pipe. Trench
backfillingabovethe level of the pipebedding, inanout-of-roadway location, shallnormally be
accomplished with native excavated materials, unless such material cannotbe properly compacted, and
shall befree from rocks larger thansix (6) inches in diameter and any organic material or debris.
Backfillinganin-roadway location shall be accomplished with three-quarter (3/4)inch minus material and
be free of any organic material or debris.

Compaction and Consolidation of Backfill. The backfillinalltrenches shall beeither compacted or
consolidated accordingto the requirements of the materials being placed. Under pavements, or other
surfaceimprovements the in placedensity shall bea minimum of ninety-five percent (95%) of laboratory
standard maximumdry density as determined by AASHTO T-180, method C or the modified proctor test
ASTM D-1557 and shallconformto all Summit County standards. Inshoulders and other areas the in
placedensity shall bea minimum of ninety percent (90%) of the maximum dry density as determined by
the same laboratory method.

A Compaction of Backfill. Backfillshall becompacted by means of sheepsfoot rollers, pneumatic
tirerollers, vibratingrollers, or other mechanical tampers of a sizeand type approved by the
Districtorits designee. During compaction, the material shall be placed ata moisture content
suchthat after compaction, the required relative densities will be produced; also, the material
shall beplacedinlifts which, prior to the compaction, shall notexceed six (6)inches foranin-
roadway location, twelve (12) inches for an out-of-roadway location, or as approved in writing by
the Districtorits designee. Priorto compactioneach layershallbeevenly spread, moistened,
and worked by disk harrowing, or other means approved by the Districtorits designee. If the
required relativedensity is not attained, test sections will berequired to determine any
adjustments in compacting equipment, thickness of layers, moisturecontent and compaction
effort necessary to attain the specified minimumrelativedensity.

Approval of equipment, thickness of layers, moisture content and compaction effort shall not be
deemed to relieve the contractor of the responsibility for attaining the specified minimum
relativedensities. The contractorin planninghis/her workshall allow sufficienttime to perform
the work connected with the test sections and to permit the Districtorits designee to make tests
for relativedensities.

B. Consolidation of Backfill. When authorized by the Districtorits designee, consolidation of backfill
shall beaccomplished by those methods in which water is used as the essential agent to produce
the desired condition of density and stability, if allowed by the performed geotechnical report.
Water shall beapplied by jetting unless floodingis specifically authorized by the Districtorits
designee. Said authorization to use any consolidation method does not relievethe contractor of
his/her responsibility to meet the specified density requirements. Water for consolidation shall
be furnished by the contractor athis/her own expense. Duringthe jetting procedure, the jets
shall beinserted at not more than four-foot intervals (staggered) throughout the length of the
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6.6

6.7

6.8

6.9

backfilled area and shall beslowly forced down to the bottom of the trench or top of previously
jetted liftand held until the trench backfill iscompletely saturated with water. Depth of jetted
liftshall notexceed 5 feet.

C. Imported Backfill Material.In theevent the native excavated material is notsatisfactory for
backfilling, as determined by the Districtorits designee, the contractor shall provideimported
granular material.This granularmaterial shall passa 4-inchsquaresieveand shallnotcontain
more than fifteen (15) percent of material passinga 200-mesh sieve,and shall befree from sod,
vegetation and any other organic or deleterious materials.

D. CompactionTests. Compactiontests on trenches shallbeconducted ata minimum of each 150
linear feet of trench, around manholes, valveboxes, and each lateral per lift. A minimum of two
tests per road crossingshall beconducted.

Foam Board Frost Barrier Installation. Two (2) inch foam boardshall beinstalled atthe pipebedding and
backfillinterface for pipesections that meet any of the following conditions:

A Installation falls within roadway or under any other surfacewhere snow removal is performed
andisinanareawhere lackof regular water use couldlead to a freezing condition (ex. cul de
sac)

B. Installation falls above or below a storm drain crossing or any other condition which reduces the
effective cover over the pipe

C. Portions of lateralsthatfall within roadway or under any other surfacewhere snow removal is
performed

The foam board shall match the length of trench and at a minimum, the width of trench, for the full
extent that the condition(s) aboveare met.

Disposal of Materials. All excavated material, thatis not needed oris unsuitablefor backfill, shall be
immediately removed from the area and not obstructstreets, sidewalks and driveways. Gutters and
irrigation ditches shall be kept clean of all excavated materials.

Cutting of Asphalt. Where the excavationis madeina paved street, the asphaltsurfaceshallbecuton
each sideof the trench prior to excavation to provide a vertical jointin the surface. Cutting of the asphalt
will bemade with an asphaltsaw. Summit County permits will be required for all cutting withina County
road or right-of-way.

Sidewalk, Curb, and Gutter.

A Sidewalk, Curb, and Gutter. Where sidewalk, curb,and gutter exists, excavation maybe made by
tunneling, provided the followingrequirements are met. Excavationshallbevertical andas near
to the curb or sidewalk as possible. The length of the tunnel shall notexceed the width of the
sidewalk, curb, and gutter. Where a separatesidewalkand curb exist,an excavationshallbe
made between the sidewalkandthe curb. At leastthree feet of undisturbed earth shallbeleft
under the sidewalk. Where the excavation does not meet these requirements, a section of
sidewalk fromjointto jointshall beremoved andreplaced.

B. Backfill of Sidewalk Tunnels. Where the sidewalk has been tunneled, the holeshall befilled from
each end with earth compacted by mechanical tampers to ninety-five percent (95%) of AASHTO
T-180, Method C. A 3'-0" section of trench on eachside of the tunnel and any spacebetween the
sidewalkand curb shall be backfilled with mechanically compacted earth as specified.
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C. Other Methods. Water Lines may be jacked,augured or jetted under sidewalk, curb,and gutter
provided the resulting hole diameter does not exceed one (1) inch plus the outside diameter of
the pipeinstalled.

Blasting. Blastingwill notbe allowed except by permission from Summit County and all other pertinent
Authorities. The contractor shall comply with all laws, ordinances, and applicablesafety code
requirements andregulations relativeto the handling, storage, and use of explosives and protection of life
and property. He/she shall befullyresponsibleforall damageattributableto his/her blasting operations.
Excessiveblastingor overshooting will notbe permitted. Any material outsidethe authorized cross
section which may be shattered or loosened by blastingshallberemoved by the contractor.

SECTION 7.0 Supplemental Water Transmission and Distribution Line Standards

7.1

7.2

7.3

General. These specifications cover the detailed installation of culinary water lines, and aresupplemental
to the standards of Section 5.0 above. Special and unusual pipingand plumbingfor equipment or
structures are treated as separateitems andare not included in this item.

A Inspection. All pipeused shall becarefullyinspected prior toinstallation. Anyor all defective
pipe shallberejected.

B. Care and Handling of Pipe. Adequate precautions shallbetaken to prevent damage to pipingand
protective coatings. Proper implements, tools,and facilities shall be provided and used for safe
and convenient prosecution of the work. Pipeplacedintrenches shall belowered in placepiece
by piece by means of ropes, booms, or any type of power equipment sufficientto handleeach
piece separately. Inno caseshall pipebeallowed to fall freely from the top to the bottom of the
trench.

C. Pipe Cleanliness. All foreign matter or dirtshall beremoved from the inside of the pipe before it
is placedanditshall bekept clean duringand after laying.

D. Minimum Cover. All water mains and servicelaterals shall havea minimum cover above the pipe
as follows:
e six(6)feet up to elevations of 7,000 feet
e seven (7)feet above elevations of 7,000 feet.

Culinary Water Pipe. Ductilelron pipeisto be used for mainlines. High Density Polyethylene Pipe will be
used only with the prior approval and permission fromthe District. Pressures, water hammer, surges,and
other dynamic water characteristicsshall betaken into consideration duringthedesign and construction
of the water system. The required pipe class shall bedetermined based upon characteristics.

Ductile Iron Pipe.

A. Materials. Ductileiron pipeshall conformto all requirements of ANSI/AWWA C151/A21.51,
"American National Standard for DuctileIron Pipe, Centrifugally Castin Metal Molds or Sand-
Lined molds, for Water or Other Liquids." Minimum pressureClass will be 250 for pipes larger
than 12-inch diameter. Pipes of 12-inch diameter and smaller shallbepressureClass 350.All
pipe shallbemade of good quality Ductile CastIron and of such chemical compositionand
structure as is required to meet the physical and mechanical property requirements of the
standard and wrapped with polywrap as per AWWA C105.

B. Joints.
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1. Mechanical Joints. All mechanicaljoints will utilize Mega-Lugs and shall meet
requirements of ANSI/AWWA C111/A21.11. All gasket surfaces shall besmooth and
free from imperfections. Gaskets shall conformto tests inaccordance with
specifications and shall beless than one year old.

2. Push-on Joints. All push-onjoints shall meet the requirements of ANSI/AWWA
C111/A21.11. Gaskets shall befree from defects and not over one year old. Lubricants
shall be non-toxic and have no deteriorating effects on gasket materials. Itshall not
imparttaste to water ina pipe. Itshall conforminevery way to ANSI 21.11.

3. Flanged Joints. Flanges shall meet the requirements of ANSI/AWWA C110/A21.10 or
ANSI/AWWA C115/A 21.15, "American National Standard for Ductilelron and Gray Iron
Fittings, 3-inch through 48-inch for Water and Other Liquids." Flanged joints shall be
bolted firmly with machine; stud or cap bolts of proper size. Flangemay be cast
integrally with the pipe or may be screwed on threaded pipe. Flanges shall befacedand
drilled and of proper dimensions for sizeand pressurerequired. Bolts and nuts, unless
otherwise specified, shall be made of the best quality refined iron or metal steel and
have clean, well-fitting threads. Bolts shall havestandard hexagonal nuts and standard
hexagonal heads. Bolts shall be of the diameter required for each flangeand when
installed shall be of length sothat no more than 3/8-inch or less than 1/8-inch extends
pastface of nut. [All buried fittings havingsteel bolts shall be coated with a non-oxide
wax and wrapped with polyethylene]. Gaskets shall berubber, either ringor full face,
andareto be 1/8th-inch thick. A gasketis needed for each flanged jointof proper size
as shown on the drawings.

4. Restrained Joints. Restrained joints shallbe “Flex-Ring” or “Lok-Ring” restrained joints
as manufactured by American Ductile Iron Pipeor pre-approved equal. Field-adaptable
restraintshall be provided through the use of “Fast-Grip” or “Field Flex-Ring” as
manufactured by American Ductilelron Pipe or other pre-approved and boltless, push-
on restrained devices. When restrained joints requirefactory welding, the
MANUFACTURER shall qualify all welding procedures and welders used to produce per
the requirements of a documented assurancesystembased on ANSI/AWS D11.2. Unless
otherwise specified, gasket material shall bestandard styrene butadiene copolymer
(SBR). Restrained joints and restrained jointpipeshall berated for the minimum
pressureshown inthe table from the manufacturer or the specified pressurerating of
the pipe, whichever is less. The MANUFACTURER shallfurnish testresults showingthat
restrained joints inthe sizes specified have been successfully tested to at leasttwice the
specified pressurerating of the jointwithout leakage or failure. Tests shall be performed
on pipe with nominal metal thickness less than or equal to that specified for the project.
Torque-activated restrained jointdevices that rely on threaded bolts or set-screws for
jointrestraintshallnotbe used.

Coatings and Linings for Ductilelron Pipe. All exterior surfaces of pipe andfittings shall be
coated with hot coal tar approximately 1 mil thick. All interior surfaces shallbe cement mortar
lined with a standard thickness according to ANSI/AWWA C104/A21.4.

Flanges. Flanges when required shall conformto ANSI/AWWA C115/A21.15.

Fittings. Fittings for Ductilelron Pipeshall conformto the provisions of ANSI/AWWA
C110/A21.10 and C153/A21.53.

Corrosion Protection. Ductileiron pipe underground shall be protected against external
corrosion beloose 8 mil polyethylene sleeves inaccordance with AWWA C 105. Cut polyethylene
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tubing about two feet longer than the pipe length. Gather the polyethylene tube on the spigot
end of the pipe being assembled. Usingshallow holes to accommodate the wrapped bell pull the
gathered tubing over the bell and fixitin placewith tape, band or string. Take up the slackinthe
tubing alongthe top of the pipebarrel and secure inplacewith tap. Overlap the tubing from the
next pipe length and secureinsimilar fashion. All holes or tears shallberepaired with an
additional wrap.

High Density Polyethylene Pipe — HDPE. High Density Polyethylene (HDPE) pipe may be used only with
the prior approval and permission fromthe District. When HDPE pipeis approved,itshall beinstalledin
accordanceto the following:

A Materials. Materialsused for the manufacture of high density polyethylene pipe and fittings
shall comply with all requirements of ASTM D3350, have a minimum cell classification of PE
445474C,and have a PPIrecommended designation of PE4710. Manufacturer shall bea
member ingood standing of the Plastics Pipelnstitute. Inaddition, materials used for the
manufacture of the HDPE pipe and fittings shall meet the following physical property
requirements.

Physical Properties of PE 4710

Property/Value Unit Specification Nominal Value
Material Designation PPI/ASTM - PE 4710
Cell Classification ASTM D 3350 445474C
Density g/cm3 ASTM D 1505 0.947-955
Melt Index gm/ 10 min ASTM D 1238 <.15
Flexural Modulus psi ASTM D 790 110,000-160,000
Tensile Strength psi ASTM D 638 3500-4000
Slow Crack Growth -—- - -—-
ESCR hours in 100% igepal ASTM D 1693 >5,000
PENT hours ASTM F 1473 >500
HDB @73 deg F psi ASTM D 2837 1,600
UV Stabilizer %C ASTM D 1603 2102.5%

The density providedis without carbon black. Typical PE4710 HDPE pipe has a density of 0.956
to .964 with carbon black.To be called PE4710, the pipeand resin has substantiationat50years.

PressureClass Designation. The piping system must be designed to accommodate maximum
possiblepressuresurges. Pressuresurges commonly fall into two groups: recurringand
occasional. The allowabletotal pressureduringrecurringsurgeconditions shall be 1.5 times the
pipe’s pressureclass. Recurring pressuresurges arethose that occur frequently and are inherent
inthe design and operation of the system such as normal pump startup or shutdown and normal
valveopening or closure. The allowabletotal pressureduring occasionalsurge conditionsshall
be 2.0 times the pipe’s pressureclass. Occasional pressuresurges arethosethat occur
infrequently and are usually theresultof a malfunction such as pump seize-up, valve-stem failure
and pressurerelief valvefailure. Thus,the pipingsystem shall bedesigned to accommodate the
occasional surgepressureunless supporting evidencefor an alternativeis provided to and
approved by the District. The followingtable summarizes the commonly used Dimension Ratios
(DR) andtheir respective pressureallowances:
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Pressure Characteristics of PE 4710 at 80 °F

Allowable Total Pressure During Allowable Total Pressure During
Pressure Class
DR . Recurring Surge Occasional Surge
(psi) . ;
(psi) (psi)
7 336 504 672
7.3 320 480 640
9 252 378 504
11 202 303 404
13.5 161 242 322
15.5 139 209 278
17 126 189 252
21 101 152 202
26 81 122 162
32.5 64 96 128
The PressureClass providedin the tableabove is the expected static pressureof the system.
When the magnitude of the occasional surge pressurecannotbe modeled or predicted, the DR
ratingshall bechosen suchthat the PressureClass isgreater or equal to the highestexpected
static pressureofthe system.
C. Pipe and Fittings.

Pipe and fittings shall be manufactured from material meeting the requirements of
Section 7.4.A.

Pipe andfittings shall beselected such that the system pressures do not exceed the
occasional surge pressures allowed per the tableprovided in Section 7.4.B.

All pipe and fittings shall meet the testing requirements of the most current version of
AWWA C901 (1/2” through 3”) or C906 (4” through 63”). Test data shall befurnished by
the manufacturer upon request.

All fittings shall be pressurerated to match the system pipingto whichthey arejoined.
At the point of fusion, the outsidediameter and minimum wall thickness of the fitting
shall meet the outside diameter and minimum wall thickness specifications of AWWA
C901 or AWWA (€906 for the same size of pipe. All fabricated fittings shall be properly
rated accordingto manufacturer’s written recommendations, and clearlylabeled on the
fittingas such. Manufacturer shall havea written specification forallstandard
fabricated fittings with established Quality Control criteria and tolerances. The
manufacturer of the pipe shall bethe manufacturer of the fabricated fittings. Molded
fittings shallbe made from PE4710 HDPE and have fusion compatibility with the pipe.
Pipe manufacturer must certify that they produced the pipe, fabricated the fitting, and
providethe warranty.

The pipe shall have producttraceability. This shallbe accomplished by the inclusion ofa
product code into the printlineofall pipe products. This shall notatethe manufacturer,
the date of manufacture, the lot and supplier of raw material, the location of
manufacture, and the production shifton which the product was produced. The
printlineshallalsoincludesuch other markings as arerequired by the current version of
AWWA C901 or C906. Printlineshall bemade permanent by using heat indentation.
The use of industrialinkas theonly method will becausefor rejection at the job site.
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7.6

D.

E.

6. Upon the prior authorization of the District pipeand fittings shall bejoined by either
thermal fusion, electrofusion, flangeassemblies or mechanical methods as describedin
AWWA C901 and C906.

Specific Standards and Third Party Certification.

1. The performance requirements of the pipe and fittings shall beas stated in AWWA
Standard C901 (1/2” through 3”) OR C906 (4” through 63”). The manufacturer shall
comply with NSF Standard 14 by certifying in writingto the Districtorits designee and
markingthe pipe with the NSF logo inthe printline. The manufacturer shall comply with
AWWA Standard C901 or C906 by certifying in writing to the Districtorits designeeand
marking the pipe with the appropriate AWWA standardin the printline.

Approved Manufacturer According to Specification

1. Manufacturer shall supply six copies of this specification as a submittal to the Districtor
its designee. Itis understood thatindependent laboratoryanalysisatthe Districtorits
designee discretion may be used to validatethe manufacturer’s certification. Pipeand
fittings not meeting the specification may be rejected and removal shall beatthe
manufacturer’s expense.

2. Product shallcarrya standard warranty of one year from date of purchaseanda copy
shall besubmitted from the manufacturer coveringtheir standard Terms and Conditions
of Sale.

Pipe Installation (Other Standards).

A

Magnetic Locator Tape and Wires. All pipetypes shallincludea 3-inch magneticlocator tape
installedinthe pipelinetrench approximately 24 inches above the pipesurface. A sixteen (16)
gauge tracer wire shall beinstalled with the pipeand looped to all water meters.

Color. All PE pipeused for potable water mains shallincludea bluestripeor other acceptable
marking designatingthe pipeas potable. All PE pipe used for irrigation water mains shallinclude
a purple stripeor other acceptablemarking designatingthe pipe as non-potable.

Cutting. Cutting of pipe for closure pieces or for other reasons shall bedoneina neat and
workmanlike manner by a method recommended by the manufacturer. After cutting, metal pipe
shall bebeveled and filed to prevent gasket damageinjointassembly.

Dewatering of Trench. Where water is encountered in the trench, it shall beremoved during
pipe laying operations and the trench so maintained until the ends of the pipe aresealed.

Laying of Pipe. The pipeand pipe coating (where applicable) shall beinspected for defects
before installation. Any defects shall berepaired or the pipe shall bereplaced, whichever is
deemed necessary bythe Districtorits designee. All pipe shall belaidand maintained to the
required lines and grades with fittings and valves at the required locations. The contractor shall
be responsibleto establish offset hubs parallel to the line of the pipeand to transfer alignment
and grade from the hubs set by the Districtorits designee. All pipe, fittings and valves shall be
carefully lowered from the truck when unloading or when installinginto the trench. This should
be done one piece at atime inorder to prevent damage to pipe materials and protective
coatings andlinings. Under no circumstances shall materials be dropped or dumped from the
truck or into the trench. The contractor shall takethe necessary precautions such thatforeign
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7.7

materials do not enter intothe pipe. No debris, tools, or other materials shallbeplacedinthe
pipe duringlayingoperations. When layingof pipeis notin progress,the pipe shallbeclosed by
a water-tight plug. Maximum deflections at pipe joints shall notexceed the jointspecifications of
AWWA C600 of latestrevision, or the recommendations of the pipe manufacturer. Longitudinal
bending shall belimited to eighty percent (80%) of the manufactures recommended minimum
bending radius.

Pipe Bedding. All pipes shall be protected from lateral displacementand possible damage
resultingfrom impactor unbalanced loading during backfilling operations by beingadequately
bedded. Inthe event trench materials arenot, inthe judgment of the Districtorits designee,
satisfactory for pipe bedding, imported granular bedding will berequired.

Thrust Blocking. Thrust blocking of rigid pipeshallbeapplied atall tees, valves, plugs, caps and
atbends deflecting 111/2 degrees or more. Thrust blocking of HDPE shall beapplied atall tees,
valves, plugs, caps and atbends deflecting greater than 22 1/2. Reaction blockingshallbe
concrete havinga compressivestrength of not less than 3,000 pounds per squareinch at 28 days.
Mechanical restraints may be used only with prior approval and permission fromthe Districtor
its designee. Concrete blockingshallbeplaced between undisturbed soil and the fitting to be
anchored. The fittingshall beencasedina protective plastic wrap before the thrust blockis
poured. The area of bearingon the pipe and on the ground shallbeas shown inthe Drawings.
Thrust restraintblocks will berequired on vertical bends and under water valves of twelve (12)
inchorlargerinsize. The blockingshallbeso placed that the pipe and the fittings will be
accessiblefor repair. Inspection of thrust block formis required by the Districtorits designee
prior to placement of concrete. Inspection ofthe poured thrust block is required by the District
or its designee prior to backfilling.

Connections to Existing Water Lines. Information on the drawings regarding existing water lines
is taken from "as-constructed" drawings from the utility company files and may or may not be
accurateas to size, type of material or location. The Contractor will beresponsibleto determine
the proper fittings and materials required, obtain the District’s orits designee's approval of the
planned connection, and perform the constructionina suitablefashion. Wherefittingsizes, such
as tees andcrosses,areshown on the plans, thosesizes will beused. However, no attempt has
been made to showall needed fittings or materials.

Valves and Couplings.

A

Resilient Seated Gate Valves.Valvesinsizes 4" through 12" —Waterous, Mueller, or like, shall be
of the iron body, non risingbronzestem, resilientseated type, manufactured to equal or exceed
all applicable AWWA standards of C-509 latestrevisionand all s pecificrequirements outlined in
these specifications. The Districtshallapproveallvalve construction materialsand design
specifications prior to any construction approvals. Valves will be placed on all sides of all tees or
crosses atanyintersections. All valves ontransmission lines and distribution lines without
intersections will bespaced not more than 500 feet in commercial districtsand notmore than
one block or 800 feet in other districts.

1. Valves shall open left and be provided with 2" square operating wrench nuts unless
otherwise specified.

2. When valves are Mechanical Joint, they shall befurnished with all necessary glands,
followers, and bolts and nuts to complete installation.

3. The discshallhaveintegrally cast ASTM B-62 bronze stem nut to prevent twisting,
bindingor anglingofthe stem. Designs with loosestem nuts are not acceptable.
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10.

Bronze valvestems shall beinterchangeablewith stems of the double disc valves of the
same size, direction of opening and manufacture.

All internal ferrous surfaces shall be coated, holiday free, to a minimum thickness of 4
mils with a two partthermo setting epoxy coating. Said coatingshallbenon-toxic,
impartno taste to the water, formulated from materials deemed acceptableinthe Food
and Drug Administration Document Title 21 of the Federal Regulations on food
additives, Section 121.2514 entitled Resins and Polymeric Coatings. It shall protectall
seatingand adjacentsurfaces fromcorrosion and prevent build-up of scaleor
tuberculation.

The sealingelement shall besecured to the disc with self-lockingstainless steel screws,
anditshall befieldreplaceable,and shallbesuchthatitcannot be installed improperly.

Stem failurefromover torquein either the open or closing position shall occur
externallyatsuch a point as to enablethe stem to be safelyturned by use of a readily
availabletool after exposure of the valvethrough excavation.

Valve design shall incorporate a positive metal -to-metal stop to prevent over-
compression of the sealing element.

A full-faced composition gasket placed between machined body and bonnet flanges is
required to eliminatecold flow or creep action present with "O" ring gasketed bodies.

The exterior of the valves shallbe AsphaltVarnish, JAN-P-450. |f exterior epoxy is used,
all bolts and nuts shall be made of stainless steel to prevent galvanic corrosion of said
nuts and bolts due to insulation fromthe ferrous valveand line.

Butterfly Valves. Unless otherwise noted, all valves 12” and larger may be butterfly valves
conformingto the latestrevision of AWWA Standard C-504, Class 150-B,and shall comply with
the followingstandards. TheDistrictshallapproveallvalve construction materialsand design
specifications prior to any construction approvals. Valves will be placed on all sides of all tees or
crosses atanyintersections. All valves ontransmission lines and distribution lines without
intersections will bespaced not more than 500 feet in commercial districtsand notmore than
one blockor 800 feet in other districts.

Valve bodies shallbecastiron, ASTM A-126 Class B. Body ends shallbeflanged with
facinganddrillinginaccordancewith ANSI B16.1, Class 125; or mechanical jointin
accordancewith AWWA C-111. All mechanical jointendvalves shall befurnished
complete with jointaccessories (bolts, nuts, gaskets, and glands). All valves s hall
conform to AWWA Standard C-504, Table 3, Laying Lengths for Flanged Valves and
Minimum Body Shell Thickness for all Body Types.

Valve disc shallbeductileiron ASTM A-536, grade 65-45-12. Valve disc shall be of the
offset design providing 360 degree uninterrupted seating.

The resilientseatshallbenatural rubber bonded to an 18-8, Type 304 stainless steel
retainingringsecured to the disc by 18-8, Type 304 stainless steel screws. The seat shall
be capableof mechanical adjustment inthe field andfield replaceable without the need
for special tools. Valvebodyseat shallbe 18-8, Type 304 Stainless Steel.

Valve shafts shall be 18-8, Type 304 stainless steel. Shafts shall be of the two piece stub
designand attached to the disc by means of "O" ringsealed taper pins with lock nuts.
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5. The valveassembly shall befurnished with a non-adjustablefactory setthrust bearing
designed to center the valvediscatall times.

6. Shaft bearings shall be contained in the integral hubs of the valvebody andshall beself-
lubricated sleeve type.

7. Valve shaftseal shall consistof "O" Rings. Where the valve shaft projects through the
valvebody for actuator connection, the "O" Ring packingseal shall befield replaceable
as a part of aremovable bronze cartridge.

8. When manual actuators arerequired they shall be of the traveling nut design capable of
withstanding 450 foot pounds of inputtorque againstthe open and closed stops. All
actuators shall haveadjustable mechanical stop limits. The closed positionstop shallbe
externally adjustable. Valves shall beinstalled with the shafthorizontal unless
otherwise directed by the Engineer and shall be provided with a 2-inch squareoperating
nut for manually operating the valvewith a "T" handle wrench.

9. All valves shallbe coated with epoxy in conformanceto AWWA Standard C-550, latest
revision. Interior wetted ferrous surfaces shallbecoated a nominal 10 mils thick for
longlife; and body exterior shall havea minimum of 3 to 4 mils coatingthicknessin
order to providesuperior basefor field-applied finish coats.

C. Valve Boxes. All buried valves shallbeinstalled complete with two-piece, castiron,slip type,5-
1/4-inch shaftvalvebox with droplid. The lid shall havethe word "Water" castinthe metal. The
lids for valves on firelines shall havethe word “FIRE” castinthe metal. Valves and valve boxes
shall beinstalled where shown on the drawings. Valves and valve boxes shallbeset plumb.
Valve boxes shall becentered directly over the valve.Earth fill shall be carefully tamped around
the valvebox to a distanceof four (4) feet on all sides of the box, or to the undisturbed trench
faceifless thanfour (4) feet. Valves shallhavethe interiors cleaned of all foreign matter before
installation. All valveboxes located in streets shall beinstalled as nearlyto gradeas possible.
After the pavement isinplace, the valveboxes shall beraisedto grade, the surroundingasphalt
shall beneatly cut to form a thirty (30) inch round opening centered around the valvebox, anda
concrete collarshallbecastaroundthe box. Valve boxes inoff-road areas shall extend six (6)
inches above grade with six (6) inch minus riprap placed around the valvebox to a minimum of 2
feet from the outer edge of the valvebox.

D. Couplings. Couplings shall beequal to the product of Smith-Blair or Dresser with castiron
couplings beingused on all castiron. Couplings shall be of the straight, transition, or reducing
styleas required by the specificinstallation. All steel fittings and bolts shall becoated with a
non-oxide coatingand wrapped with polyethylene. All couplinginstallations mustbe approved
by the Districtpriortoanyinstallation.

E. Pressureregulation valves (PRV’s). PRV’s, which arerequired in a development, shall be
designed by the developers Engineer andthe design shallbesubmitted to the Districtorits
designee for review and approval prior tostartingconstruction. All PRV’s shall be Singer or Cla-
Val, unless otherwise specified by the District, with a low flow bypass, placed in a well-drained
concrete vaultor other approved vault,and shall conformto Districts standard PRV details.

7.8 Fire Hydrants.

A Firehydrants shall beset vertical and heldin place by adequate concrete blocking which shall be
leftinthe trench. A gravel filled drip area shall be provided. See Standard Drawings for fire
hydrant details. Hydrants shallbeset ata height that will allow approximately twelve (12) inches
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7.10

exposed between the finished ground and the sidewalkflange. All hydrants shallbered incolor.
Hydrant makes and model number must be approved inadvanceby the District.

All publicfirehydrants shall beunder the control of and shall be kept in good repair by the
District. No other personshall open or operate any firehydrant, or attempt to draw water from
there without a permit from the District. All water drawn from a fire hydrant for other than fire
protection will beapproved and sold through an appropriateDistrictrental agreement atthe
established District water rates.

All firehydrant locations shall beapproved by the District.

Firehydrants shall be5 1/2 inch barrel diameter and 6 inch flange connection Mueller -
Centurion hydrants, Waterous, or approved other, and conform to Specification C-502-64 of the
American Water Works Association,includinga 6 inch gate valveand valve box complete for a 7’
trench with one 4 1/2 inch streamer nozzle andtwo (2)two - (2)inch hose nozzles. Foot valves
arenotallowed on firehydrants. Hydrants shall open to the left and be frost proof. The threads
shall be National Standard Fire Hose Thread. All outlets will havea national standard thread and
the hydrantshallbered in color. Spacingoffirehydrants shall beaccordingto the Uniform Fire
Code, or FireDistrictRegulations, whichever are stricter.

Water Main Locations.

A

Locations of water mains shallbeapproved by the Districtprior to designapproval.

Water mains shall be a minimum of eighteen (18”) inches vertical abovethe sewer. Separation
between water and sewer mains shallbe 10 feet (horizontally) minimumunless authorizedin
writing by the Districtorits designee and proper measures are taken.

Water Meters and Service Lines.

Prior to the installation of the water serviceline, the locationand proposed grade at which the lidis to be
set shall beapproved by the District prior to the installation thereof.

A

All water servicelines shall startwith a corporation stop at the mainandshall be of CTS SDR9 200
psi polyethylene as specified by the District. Pipedamaged by scratches, cuts, kinks or buckled
areas shallnotbeinstalled. Brassfittings andinserts will berequired on all joints.

The bottom of trench shall beflatwith no hollows, no lumps and no rock and the pipe must be
bedded in coarsesand or other approved bedding materials. No rock shall beallowed within six
inches of pipe.

Pipe shall becut with either a wheel or scissor typetubing cutter with a bladespecifically
designed for plastic. Cuts shallbesquareandclean. Cutter manufacturer instructionsshall be
followed when cutting pipe.

There shall beno unnecessary bending of pipe. Taps shall be exactly horizontal to the mainline.
If bending cannot be avoided maximum bending radius shallbe 25 times the pipediameter.
There shall beno bending within 3 feet of a fixed pointand no “S” shapecurves.

Water servicelines shall be a minimum of eighteen (18’) inches abovethe sewer. Separation

between water and sewer laterals shallbe 10 feet (horizontally) minimum and must meet all
applicableState of Utah regulations.
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7.12

Meter setters shall beeighteen (18) inches or taller and shall bebraced and meet height specsin
a twenty-four (24) inchinsidediameter can for three-quarters (%) inchand one (1) inch meters.
The top of the setter shall beata depth of not less than twenty-four (24”) inches and not more
than thirty-six (36”) inches from the lid of the meter box. Meters larger thanone (1) inchshallbe
placedinvaults andshallbedesigned by the developer/owner retained Engineer and approved
by the Districtprior to construction.

All meter setters shall havedual checkvalves (requiringan adequateexpansiontankplacedin
the home or customer premises atcustomer expense as per the plumbingcodes). No meters
shall besetinsidewalks or driveways. Meter boxes shall bein good repairandrelatively free
from obstructionto insureeasein maintenance and reading, (not full of dirtpastthe base of the
meter, havingtrash present and being badly bent to create a hazard). Damaged boxes shall be
replaced. Meter boxes shall befrom level to one inch high from the final gradeand/or sidewalk
and must be properly bedded. See Standard Drawings.

Lids shall havea one and seven-eights (17/8) inch hole inthe top for the touch-read sensor.
Water meters will not be placedindriveways or under sidewalks.

All residential water meters shall be purchased fromthe District. All structures, dwelling units,
and establishments using water from the culinary water system must have such number and size
of water meters connected to their system as are necessary to meet the requirement of the Utah
Plumbing Code. Meter readings shallbetaken atregularintervals as determined by the District
andshall besubmitted to the treasurer for the purpose of making necessary billings for water
service.

Tapping of Water Lines. Tappingvalves may only be used when previously approved by the Districtorits
designee. Tappingsaddles withan “O” ringmay be used ifthe water mainlineto be tapped is larger than
the new water mainline. Where the tap is the samesize as the existingmain, castiron or stainless steel
tappingsleeves shallbeused, which encasethe full perimeter of the pipe. The valve shallbea tapping
valvewith a guide lip on the flanged side. The oppositeside of the valveshall havea mechanical joint

connection. Service taps shall bea minimum of thirty-six (36) inches apartandshall consist of double
strap brass tappingsaddles as per the Districtdetailed drawings. Notaps will beallowed within thirty-six
(36) inches of the end of the pipe. No direct pipetaps will be allowed.

Testing and Flushing.

A

A minimum pressure50% in excess of the maximum lineoperation pressureshall be maintained
on the portion of pipebeing tested for a minimum period of two (2) hours, using either
pneumatic or hydraulicmeans to maintainthe pressure.

After pressuretesting, all pipelines shall beflushed. Flushingshall beaccomplished through
hydrants or, ifa hydrant does not exist atthe end of the line, the contractor shall installa tap
sufficientinsizeto provide for 2.5 foot-per-second flushingvelocity in the line.

A leakagetest shall beconducted concurrently with the pressuretest.
1. Leakage defined. Leakage shall bedefined as the quantity of water that must be
suppliedinto the newly laid pipe, or any valved section thereof, to maintain pressure

within 5 psi of the specified test pressureafter the airinthe pipelinehas been expelled
andthe pipehas been filled with water.
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2. Allowableleakage. No pipeinstallation willbeaccepted if the leakage is greater than

that determined by the following formula:

L = SD(P)°*
133,200

inwhichListhe allowableleakage,ingallons per hour;S is the length of pipeline
tested in feet; D is the nominal diameter of the pipe, ininches;andP is the average test
pressureduringthe leakage test, in pounds per squareinch gage.

a. When testing againstclosed metal-seated valves,anadditional leakage per
closedvalveof 0.0078 gal/hr/in.of nominal valvesizeshall beallowed.

b. When hydrants areinthe test section, the test shall bemade againsttheclosed
hydrant.
3. Acceptance of Installation. Acceptance shall bedetermined on the basis of allowable

leakage. Ifany test of pipelaid discloses |leakage greater than specified, the Contractor
shall, atits own expense, locateand repair the defective material until the leakageis
withinthe specified allowance.

All visibleleaks areto be repaired regardless of the amount of leakage. All new water systems or
extensions to existing systems shall bethoroughly flushed before being placedinservice.
Flushingshall beaccomplished through hydrants, or end of line blowoff assemblies ata minimum
flushingvelocity of 2.5 feet-per-second. The followingis the flow quantity required to provide a
2.5 foot-per-second flushingvelocity.

PIPE SIZE FLOW
(IN) (G.P.M.)
4 100
6 220
8 390
10 610
12 880
16 1567
18 1980
20 2450
24 3525
30 5507

7.13 Disinfection of Water Lines.

A

Disinfection of water mains shall bedone inaccordancewith the latestedition of AWWA C651.
The pipe shall beclean prior to disinfection. Ifin the opinion of the District,contaminationis
suchthatit cannotbe removed by flushing, the pipe shall becleaned by mechanical means and

then swabbed with a one percent (1%) hypochloritedisinfection solution.

The pipelineshallbedisinfected as outlinedin AWWA C651. The tablet method shall consistof
placingcalciumhypochloritetablets at the specified ratein the mainduringconstruction atthe
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SECTION 8.0

8.1

upstream end of each section of pipe. The tablet shall beattached with anadhesive,suchas
Permatex No. 1 or equal. The lineshall then be filled slowly (velocitiesless than 1 ft/sec),
expellingall airpockets and maintaining thedisinfection solutionin the linefor at leasttwenty-
four (24) hours, forty-eight (48) hours if the water temperature is less than forty-one degrees
(411)F. The disinfectionsolutionshallhavea concentration of at leasttwenty-five (25) mg/| of
availablechlorine. The continuous feed shall bedone exactlyas outlinedin AWWA C651 and
shall havea twenty-five mg/| available Chlorine after twenty-four (24) hours. Under both
methods the contractor shall notbe allowed to flush the line until the chl orineresidual testhas
been passed by the District.

After the chlorination, the lineshallbethoroughly flushed with velocities greater than 2.5 ft/sec
with clean water andif necessaryre-chlorinated until satisfactory bacteriological testingis
obtained. Proper disposal of the chlorinated water is the responsibility of the contractor. If any
of the tests fail the contractor shall beresponsible for the fees of additional tests. All new lines
shall beisolated from existing lines when tested.

Followingthe approval of the testing and installation of a water main, the entire water linewill
be flushed through the end of the mainvia anapproved outlet.

The developer shall take bacteria samples atthe sites designated by the Districtorits designee
for eachjob, based on the following criteria:

1. Minimum of 1 sampleup to 200 feet. Minimum of 2 samples up to 600 feet. (Oneinthe
middleand one on the end). Minimum of 1 more samplefor every additional 600 feet.
Sampling points to be established duringthe pre-construction meeting for each project.

2. Ifany sample pointfails onthe firsttest, the linewill beflushed and re-tested at all
samplepoints.

3. Ifany sample pointfails a second time the complete linewill re-disinfected and re-
tested atall samplepoints.

4. If any samples come back marked “presence”, which means coliformbacteriais present,
the linewill bere-disinfected and re-tested at all samplesites. Water services will notbe
installed until the Districtorits designee has approved bacteria sampleresults.

Backflow Prevention and Cross Connection Control Rules and Regulations. Backflow prevention and
cross connection devices arerequired and these regulations arecontained within the current Mountain
Regional Water Special Service District, Water Rules and Regulations.

Energy Conservation Standards

General. These specifications addresstheDistricts goal of achievingand implementing energy
conservation based standards and practices in all newly constructed facilities. The State Division of
Drinking Water Energy Programsuggestions will bereviewed and addressedin all facility designs where
applicable.

Distribution System Design. All pipingsystems shall bemodeled and designed to achieve
optimum energy efficiency as well as reducinghead losses as much as practical during normal
operation. The systems will also bedesigned to:
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Minimize the unnecessary pumping of water to high elevations, justto be delivered
againto alower pressurezone(s), and then possibly bere-pumped.

Maximizethe utilization of lower cost water (gallons per kwh) before higher cost water
is utilized.

Minimizeair entrainment in pipelines.

Reduce the possibility of looping or re-pumping of water.

Minimize high distribution system pressures if possible.

Optimize pressurezone and PRV station placements.

Evaluate the connection of key PRV stations to the District SCADA system.

Storage Facilities. Water storagetanks and reservoirs will be optimized and utilized to assistin
the energy pumping strategies listed below, providing water quality constraints can be met.
Tanks will be provided with adequate mixing equipment ifa tank is oversized to allow for energy
management purposes inareas with very small initial demands.

Pumping Systems. All wells and pumping plants will be designed with the following energy
efficiency guidelines:

1.

10.

11.

12.

13.

14.

15.

16.

17.

Inany application for new electrical service, consultwith the Districtto ensure that the
proper Rocky Mountain Power rate is chosen, rather than the default rates offered.
Pumps will beselected for their highest efficiency and whichever selection of pump or
pumps to be utilized for the most period of time(s), will beset to their optimum
efficiency points.

All pumps will either be on a soft startor variablefrequency drive system, depending on
whichis the most energy efficient and reliablefor the application.

Booster pumping stations will beequipped with at leastone small jockey type pump to
allowfor the pump load factors to be raisedto atleastan 80 percent utilization.
Multipleand smaller pumps are preferable to one or two large pumps, with peak
emergency or build-out pumping conditions achieved through the operation of multiple
simultaneous pump scenarios.

Pumping systems will be designed for off-peak pumping abilities whereappropriate.
Wells will bedesigned for linedrive pumping systems, rather than submersible motor
systems where feasible.

Motor power factors shall be 90 percent or better.

All VFD controlled motors shall bedesigned for VFD’s or inverter rated.

Any adverseharmonics which may be created by VFD systems shall beremediated with
properly sized filters, etc.

Any VFD or Soft Start system shall besized and provided with proper cooling systems
applicabletothe highaltitude of the application.

All VFD or Soft Start equipment shall be provide with MODBUS interconnection to the
SCADA system and provide for power and energy data.

All pumps will be provided with proper electrical protection, as well as inputand output
pressuregauges, switches and/or transducers, flow switches or individual meters, high
performance check valves, and air removal systems.

Pumping equipment shall have overhead cranefacilities provided and room for
vehicular access within the facility for the proper and safe change out any equipment.
Pumping and Well houses shall be constructed with insulated and energy efficient
materials and all buried concrete walls shallbeinsulated on the outside buried portions
as per Summit County building codes.

Proper sound attenuation systems shall be provided when the facilityis closetoany
residential or commercial structures (including possible future development
encroachments).

Back-up power generation will be providedinkey facilities and shall be natural gas
powered if possible.
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HVAC. All pumping or well facilities shall be provided with energy efficient heatingand cooling
systems, sized for the construction,and equipment loads.Ifa facilityisnear anyresidential or
commercial facilities (or could bein the future), itshall notbe ventilated to the outside for
coolingor heating. In this event a water cooled fan-coil typesystem or a geothermal heating and
coolingsystemshall beprovided. Inthese cases, any system which utilizes culinary water as a
heat transfer medium, shall beseparated from any equipment closed loops (with or without food
grade closed loop additives) withan NSF 61 approved heat exchanger. If usinga fan coil directly
for cooling, all equipmentthat comes in contact with culinary water shall also havean NSF 61
certification. Resistive heating systems shall be provided with a contactor and remote thermostat
control system. Due to their high power demand and energy consumption, resistive systems shall
be sized as small as possible for the application. Dehumidification systems shall also be provided
inunderground or any damp environments or where pipe condensation could be a problem.

Lighting. All lighting shall be LED, with florescent high output T5 units acceptablein certain
situations and with special permission. No soft white LED or florescentsystems will beallowed.
All exterior lighting shall beminimized if possibleandif needed or turned on, shall by of an
indirecttype and onlyilluminatethe ground as much as possible.

SCADA. All facilities shall bedesigned to be connected to the District SCADA system, and as such
will be provided with the ability to deliver energy, power, VAR, volts, amps, and power factor
data, among those standard control parameters typically providedin a control s ystem. Facility
security measures and indication shallalso be provided. Reservoirs and key PRV stations shall
alsobeconnected to the SCADA system for level and pressure monitoringand/or control.
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