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Owner of this manual is responsible to obtain the most recent version from the Casitas
Municipal Water District website prior to the start of any project within the District’s
service area.

This manualis nota textbook nor a substitute for engineering knowledge, experience or
judgment. Neither does it impose any standard of conduct or duty to the public. Instead, the
methods and procedures contained in this manual should be reviewed by the engineer using
them to determine applicability to a specific project. When methods and procedures are not
applicable, the engineer should request guidance from the District.

This manual is intended for use by private Owners who retain a Contractor to install
facilities which will be transferred to the District. These specifications may also be used for
District-funded capital projects in which the District retains a Contractor. In this case, these
specifications will be used in conjunction with the Contract Documents. In the event there
are discrepancies between the Contract Documents and these specifications, the
Contractor shall seek clarification from the District.



Standard Details and Specifications

Casitas Municipal Water District March 2021

Table of Contents

1 DEFINITIONS . ..., 1
2 TERIMIS s 2
3 ABBREVIATIONS ... 2
4 REFERENCES ... ..o, 3
4.1 General Codes or SPeCifiCatiONS . .....coiveiiiiiiiiiiicii e 3

5 MATERIALS . ..., 6
5.1 TESTING AND FINAL ACCEPTABILITY OF MATERIAL ......ccvvvviiiiiiiineee 6

5.2  MAIN LINE PIPE MATERIALS ....ooiiiiiiiiiiiiiiiiiiieiiieteeeeseeeveeseseeeeseeeeeeeeeeeeeees 7

I N Y O T o 1= PP PPPPP 7

5.2.2 StEEI PP . 9

5.2.3 DUCHIE IrON PiP@..e e 15

5.3 MAINLINE FITTINGS ....oiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeiesessessssssssssssssssssssssssssseseeees 15

5.3.1 Gray-lron and Ductile Iron FittingsS ........ccoovviiiiiiiiiiiiiiiieeeeeeeeeiies 15

5.3.2 FIANQES ..ottt a e 16

5.3.3 Above Ground Bolts and NULS .........coouuiiiiiiiiiiiii e 16

5.3.4  GASKELS .ottt 16

5.3.5 Flexible Couplings ... 17

5.3.6 Grooved-End CoUupPliNgS .....uciiiiieiiiiiieiciee e 17

5.3.7 Transition COUPHNGS ..ooeiiiiiiiiiee e 17

5.3.8 Flanged Coupling Adapters .......ccoovvviiieiiiiiee e 17

5.3.9 Insulating CoUuPliNgS....cooeiiiiiiiiiee e 17

5.3.10 Special Steel Pipe Fittings and Fitting Dimensions................... 17

5.3.11 Mechanical Restraint JOINtS........ccooiiiiiiiiiiiieeeeeeeeie e 18

5.4 MAIN LINE VALVES .....oottiiiitiiiitiiiiiitiiieeteie ettt asasssssassessssesseseeenees 18

5.4.1 BULLErflY VAIVES ... 18

5.4.2 Gate Valve, Wedge and Resilient-Seated Gate Valves............... 20

5.4.3 Tapping - Sleeves and ValVes ..o 21

5.5  EARTHWORK ....oiitiiiitiittititieeietteteeeeeeeseeeeeeeeeeesseaessssssaassssssasssssessseessenseeeees 21

5.5.1 PIPE ZONE ... 21

5.5.2 Sheeting, Shoring and Bracing of Trenches...........cc...cceevvvvvnnen. 22

5.5.3 Imported Sand — Pipe Zone and Pipe Bedding..............ccceeeenneen 22

5.5.4 Rock Fill for Foundation Stabilization .............cccccevvviiiiiiiiiiinnnee. 22

5.5.5 Native Earth Backfill — Trench Zone..........cccciiiiiiiiiini i 22

5.5.6 Special Slurry Backfill .........ccoviiiiiiiiiciee e 22

5.5.7 Asphalt Concrete PaViNg .....ccooooee i 22

56 CONCRETE AND MORTAR WORK ......cuttiiiiiiiiiiiiiiiiiiiiieiiieeeseeeeeeeeeeeeeeees 22



Standard Details and Specifications

Casitas Municipal Water District March 2021

5.6.1 DeSIGN CriterTa uuuuiiiieeiiiieiiiiiiiee e e e e e e et e e e e e e e e e e e e e e e e aeeennnnns 23

5.6.2 Cement Mortar Lining and Coating (CMLC).........ccceeiiiiiiiiieennnnns 23

5.6.3 Concrete AdMIXIUIES ...covvvuiiiiiie e e e e e e e e e eeaannes 23

5.6.4 ReiNfOrcing StEEl.......coo i 23

5.6.5 EMDEdMENtS.....uueiii e 23

5.6.6 FOIMS ..ot e s 23

5.6.7 Curing COMPOUNG......ccoiiiiiiiiiiiie e e e e e e e e e eeeaanne 24

5.7 PAINTING . . .etttttittittttitettieeeeeeeeeeeeeeeeeeeee e sasesesssesessssssssssssssssessssesennennnnes 24
5.7.1 Steel, cast iron and other bitumen coated metals...................... 24

5.8 SERVICE LINE MATERIALS AND FITTINGS ......covvviiiiiiiiieeiieeeeeeeeeieeeeee 25
RS 700 A O o 1= g =1 o L= USPPPPPRRR 25

5.8.2 Service Saddles......coooo i 26

5.8.3 HOt TAPPING crreiiiiiiiie ettt e e e e e e e e e e e e e e eeaannnes 26

5.8.4 Abandonment of Water Service LiNeS..........coevvvviiiiiiiiieeieeeeiinnns 26

5.8.5 COrporation StOPS.....cciiiiiiiiiiiiie e eeeeeeiiree e e e e e e et e e e e e e aeaannnn 27

5.8.6 ANQle Meter StOPS....ooii i 27

5.8.7 Angle Meter Stop AdapLers ....coooooeivieeeeiiiie e 27

5.8.8 Customer Hand ValVesS .........cooiiiiiiiiiiiiiiie e 28

5.8.9 Ml BOXES ..oiiiiiiiiiiiie et 28
5.8.10 Double Check ValVes...........coiiiiiiiiiiicc e 28

5.8. 11 Fire NYArants .....uuoiii i e e e e e aaanne 28
5.8.12 Combination Air Release Assemblies..........cccoiiiiiiiiiiiiinnn, 30
5.8.13 Blow-0ff ASSEMDIIES. ..ccovveiiiiiee e 31

6 CONSTRUGCTION . ...cttttteiitiitittteeeeeeeeeee ettt et eeeeeeeeeeeeeeeeeeeeeeaeesessaeeeeseesssesesssennees 31
6.1 General ReQUITEMENTS......coouuiiiiiiie et 31
6.1.1 Protection/Operation of Existing Water System......................... 32

6.1.2 Quality of MaterialS. .......coooiiiiiiiii 32

6.1.3 CONSIrUCLION WaALEI .....ccceeeieeeeeee e 33

6.1.4 SUDSTITULIONS .oiiiiiiiiiiie e 33

6.1.5 Quality of Workmanship .........ccccoeiiiiiiiiiiicieee e 33

6.1.6 Supervision and Superintendence ...........cceeeeieeiiieieiiiiiiieee e 33

6.1.7 DefECtiVE WOTK .oeveeeiiie et e e e 33

6.1.8 District Inspection, Field Acceptance and Guarantee Period ...33

6.1.9 PUDIIC RelAtIONS. ..vviiiii i 34
6.1.10 SANITALION ..ot 35
6.1.11 Cleanup and DuUst CoNtrol.......cccoovieeeiiiiiiiiiiice e 35
6.1.12 Observation of Work by Public Agencies .........ccccvviiiiiiinnnnennee. 35
B.1.13 SAFOLY .orrriiie e 35
6.1.14 Traffic Control Devices and SigNS...........uveeiieiieieeveeiiiiiie e 36

6.2  PERMITS . oottt a e et e eeeraeneannees 36
6.2.1 ENCroaChment. ..o 36

6.2.2 EASEIMEBNTS. ... 36



Standard Details and Specifications

Casitas Municipal Water District March 2021
6.3  UTILITIES AND EXISTING FACILITIES ....oooviiiiiiiiiiieiieieeeeeeeeeeeeeeeeeeeee 36
6.3.1 Utilities and EXisting FacCilitieS..........coooviiiiiiiiiiii e 36
6.3.2 Separation Requirements for Water and Wastewater Lines...... 37
6.4 EARTHWORK/CLEARING AND GRUBBING ........cccvvviiiiiiiiiiiiiieeeeieeeeeee, 37
6.4.1 GeNEraAl...cccoiiiiiiiiiii 37
6.4.2 ODSIIUCTIONS ... 37
6.4.3 0ak Tree OrdiNanCe.........ccooviiiiiiiiiiii e, 38
6.4.4 WOTKING AFCa....ceeeiiiiiii i a e 38
6.4.5 Clearing and Grubbing ..., 38
6.4.6 Grading and StOCKPIING ......cuuuiiiiiiii e 38
6.4.7 Imported Backfill Material ............ccooooivviiiiiiiiie e 38
6.4.8 Relative CoOmMPaCiON......ccooiiiiiiiiiee e 38
6.4.9 COMPACLION TESTS .uuuuiiii i e e e e 38
6.4.10 Correction of Faulty GradesS........ooeiiviiiiiiiiiiee e 39
6.4.11 SOil Sterilant .......cooooiiiiiiiii 39
6.4.12 FiNal ClEAN-UP ..ceoeiiiiiii e 39
G G RS Y= =T 1 o Yo S 39
6.5 EXCAVATION AND TRENCHING ......ccovtiiiiiiiiiiiiiiiiiiiieiieieeeeeeeeeeveeeeeeeeeee 39
6.5.1 Safety PreCautionS ... 39
6.5.2 Alignment and Grades. ...........uuuiiiiiieiiiiieiii e 39
6.5.3 Foundation in PoOOr SOil......cccccooiiii 40
6.5.4 Trench WIdth ..o 40
6.5.5 Pipe SUDQrade .......cccoiiiiiiiieee e 40
6.5.6 DEWALEIING ...ciiiiieiiiiiiiie et e e et a e 41
6.6 PIPE BEDDING AND LAYING FOR PVC, DI, AND STEEL PIPE............. 41
B.6.1 GENEIAL. ..o 41
6.6.2 Pipe INAICAtOr TAPE ...ciiieeeeeieeeiiiiee e e e e e e e e e e 42
6.6.3 Pipe Laying for PVC Pipe C900 and C905..........ccccoeevvvviiieeerennnnn. 42
6.6.4 Pipe Laying For Steel PiPe ......cccoiiiiii i 43
6.6.5 Pipe Laying for Ductile Iron Pipe........ooouiiiiiiiiiiiiie e 47
6.7 BACKFILL AND COMPACTION FOR PVC, DI AND STEEL PIPE.......... 47
B.7.1 GENEIAL....iiii i 47
6.7.2 Backfilling Pipe ZONe ..o 47
6.7.3 Jetting Method in the Pipe ZoNe........oooviiiiiiiiiiiiiiee e 47
6.7.4 Backfilling AbOVe Pipe ZONE....ccoooieeeiiiiiiiiiee e 48
6.7.5 COMPACHION TESES ..uuuiiii i 48
6.8 THRUST BLOCKS AND ANCHOR BLOCKS.........ccvtiiiiiiiiiiiiieieeeeeiieeeeee, 48
6.8.1 Concrete Thrust and Anchor BIOCKS ..........eiiiiiiiiiiiiiiiii 48
6.9 RESURFACING AND RESTORATION.....cctttiiiiiiiiiiiiiieiieeeeeeeeeeeeeeeeeeeeeeee 49
6.10 HOT TAPPING ..ottt aeeeeeeeeeeeeees 49
6.10.1 HOt Tapping CONtraCtorS ....ccuuuuueieeeeeeeeeeeiiiiie e 49
6.11 SERVICE CONNECTIONS AND SERVICE LINES.........cccvviiiiiiiiiiiiiiee, 50
6.11.1 SEIVICE TAPS 1o iiiieeeiuiiiiie e e e e et eeitiia e e e e e e e ettt e e e e e e e e e eeaarsa e e e eeaeees 50



Standard Details and Specifications

Casitas Municipal Water District March 2021

6.11.2 Dielectric CONNECLIONS .....cooviiiiiiiieieeeeee e, 50

6.11.3 Earthwork ... 50

6.12 INSTALLATION OF VALVES AND FITTINGS .....covviiiiiiiiiieiiiieeeeeeeeeeeee 50

6.13 INSTALLATION OF FIRE HYDRANT ASSEMBLIES........ccccvvvvvveviiiennee. 51

6.14 INSTALLATION OF METER BOXES........cctttiiiiiiiiiiiiiiiiiiieeeeeieeeeeeeeeeneeeeees 51

B.15  PAINTING ... ..ottt ettt e e e eeeeeeeeeaeseeeeseeeseesessesensesnnees 51

6.16 ABANDONMENT ...ootiiiiiiiiiiiititiee ettt aeeeeaeeeeeeeeeeeeeeeeeeeeeees 52

6.17 HYDROSTATIC TESTING OF WATER MAINS.......oovviiiiiiieiiieeeeeeeeeeeeeeee, 52
6.17.1 General ReqQUITEMENTS .......cccuuiiiiiei e e e e e 52

B.17. 2 FIUSNING .. 52

N G o =T o T - L1 o IS 53

N A e o Tod =T o [ 1 =TSSP 53

I A =T €= Vo 1= 53

6.18 DISINFECTION, SAMPLING, AND ANALYSIS.....covviiiiiiiiiiiiieeeeeeeeeeeeeeee, 54
6.18.1 Repetition of ProCedure ..........cceeeiiiiiiiiiieiiee e 55

7 STANDARD DETAILS ..ottt sttt s s seseseeseeseeeeees 56



Standard Details and Specifications

Casitas Municipal Water District March 2021
TABLES

1 Hydrostatic Test Pressures for PVC Pipe

2 Steel Pipe Standards

3 Minimum Wall Thickness for Steel Pipe

4 Nominal Dimensions for Steel Cylinders up to 12-inches in diameter

5 Cement Mortar Lining Thickness for Steel Pipe

6 Cement Mortar Coating Thickness for Steel Pipe

7 Flange Specifications

8 Approved Butterfly Valves

9 Approved Gate Valves

10 Coating Requirements for Potable Water Facilities

11 Service Line Materials and Fittings

12 Approved Tapping Saddles

13 Angle Meter Stops

14 Angle Meter Stop Adapters

15 Customer Hand Valves

16 Meter Boxes

17 Fire Hydrant Assemblies

18 Air and Vacuum Valve Assemblies

19 Trench Widths

20 Pipe Layout for Curved Alignment

21 Welding for Steel Pipe

Vi



Standard Details and Specifications
Casitas Municipal Water District March 2021

This page left intentionally blank.

Vii



Standard Details and Specifications
Casitas Municipal Water District March 2021

1 DEFINITIONS

Agreement: The executed form of letter agreement between the District and the Owner in
which the Owner agrees to construct facilities which, when constructed to these
Specifications, will be accepted and owned by the District; or the Agreement between a
Contractor and the District for the construction of District facilities.

Contract Documents: The Notice Inviting Bids, Bid Documents, Bonds, Agreement,
General Conditions, Special Conditions, Technical Specifications, Drawings, and
Addenda which document the scope of work and terms for a District-funded construction
project.

Contractor: The licensed Contractor either engaged by the Owner to construct facilities for
acceptance by the District, or who has directly entered an Agreement with the District for
the performance of work and the construction of District facilities.

District: CASITAS MUNICIPAL WATER DISTRICT, a municipal water district established
in 1952, 1055 North Ventura Avenue, Oak View, California, 93022.

District Representative: The person or engineering firm appointed by the Board of
Directors of the District to represent the District.

Drawings: The official plans, profiles, typical cross-sections, working drawings, detail
drawings and supplemental drawings, or exact reproductions thereof, approved by the
District, which show the locations, character, dimensions, and details of the work to be
done.

Engineer: The General Manager of Casitas Municipal Water District or his/her duly
authorized Representative.

Groundwater: Subsurface water found in the saturation zone.

Laboratory: The laboratory designated by the District’'s Representative and/or District to
test materials and work involved in the Contract.

Mechanical Joints: Bolted joints.

Owner: Legal property owner of parcel(s) to whom water service is/will be provided by
Casitas Municipal Water District.

Rated Working Pressure or Pressure Class: A pipe classification system based upon the
internal working pressure of the fluid in the pipe, type of pipe material and the thickness of
the pipe wall.

Specifications: The directions, provisions, requirements, and standard details pertaining to

1
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the method and manner of performing the work, and to the qualities of materials to be
furnished for acceptance by the District. May also be referred to herein as “Standards”.

Standard Details: Casitas Municipal Water District Standard Detalils.

2 TERMS

Wherever the terms “required”, “permitted”, “ordered”, “designated”, “directed”,
“prescribed”, or similar terms are used, it shall be understood the requirements,
permission, order, designation, prescription, or direction of the District Representative is
intended. Similarly, the terms “acceptable”, “satisfactory”, “or equal”, or similar terms shall
mean acceptable to or satisfactory to the District Representative, unless otherwise
expressly stated. The word “provide” shall be understood to mean furnish and install.

3 ABBREVIATIONS

AASHTO American Association of State Highway and Transportation

officials
ANSI American National Standards Institute
APWA American Public Works Association
ASME American Society of Mechanical Engineers
ASTM American Society for Testing and Materials
AWS American Welding Society
AWWA American Water Works Association
CMLC Cement mortar lined and coated
DI Ductile iron
DR Dimension Ratio
FIP Female Iron Pipe
HDPE High-density polyethylene
mg/l Milligrams per liter
MIP Male Iron Pipe
NPDES National Pollutant Discharge Elimination System
OSHA Occupational Safety and Health Administration
oD Outside diameter
PC Pressure class
ppm Parts per million
psi Pounds per square inch
PVC Polyvinyl chloride
State California Standard Specifications, State of California, Department
of Transportation, Division of Highways (Caltrans)
SWRCB State Water Resources Control Board
TMDL Total Maximum Daily Load
UL Underwriter Labs
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4 REFERENCES

4.1 General Codes or Specifications

ASTM
Al126

A185

A193

Al194

A233
A307
A436
A536
A570

A615

A668

A1011

B61
B62
C33

Standard Specifications for Public Works Construction 2018 Edition, by APWA, the
“Green Book.”

Standard Specifications State of California Business and Transportation Agency,
Department of Transportation Standard Specifications (Caltrans), latest edition.

State of California Department of Industrial Relations, Division of Industrial Safety,
“Construction Safety Orders” (Shoring), latest edition.

City Standards, City of San Buenaventura, California.

County of Ventura Public Works Agency Road Standards, Ventura, California, latest
edition.

Specifications:
Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe
Fittings
Standard Specification for Welded Steel Wire Fabric for Concrete
Reinforcement.
Standard Specification for Alloy-Steel and Stainless Steel Bolting for High
Temperature or High Pressure Service and Other Special Purpose
Applications
Standard Specification for Carbon Steel, Alloy Steel, and Stainless Steel
Nuts for Bolts for High Pressure or High Temperature Service, or Both
Standard Specification for Mild Steel Covered Arc-Welding Electrodes
Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod
Standard Specification for Austenitic Gray Iron Castings
Standard Specification for Ductile Iron Castings
Standard Specification for Hot-Rolled Carbon Steel Sheet and Strip,
Structural Quality
Standard Specification for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement
Standard Specification for Steel Forgings, Carbon and Alloy, for General
Industrial Use
Standard Specification for Steel, Sheet and Strip, Hot Rolled, Carbon,
Structural, High-Strength, Low-Alloy, High-Strength Low-Alloy with
Improved Formability, and Ultra-High Strength

Standard Specification for Steam or Valve Bronze Castings
Standard Specification for Composition Bronze or Ounce Metal Castings
Standard Specification for Concrete Aggregates

3
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C94

Standard Specification for Ready-Mixed Concrete

C150 Standard Specification for Portland Cement
C309 Standard Specification for Liquid Membrane-Forming Compounds for
Curing Concrete
C685 Concrete Made by Volumetric Batching and Continuous Mixing
D698 Standard Test Methods for Laboratory Compaction Characteristics of Soll
Using Standard Effort
D1248 Standard Specification for Polyethylene Plastic Extrusion Materials for Wire
and Cable
D1557 Standard Test Methods for Laboratory Compaction Characteristics of Soil
Using Modified Effort
D2419 Standard Test Method for Sand Equivalent value of Soils and Fine
Aggregate
AWWA Manuals:
M6 Water Meters: Selection, Installation, Testing and Maintenance.
M11 Steel Pipe: A Guide for Design and Installation
M17 Fire Hydrants: Installation, Field Testing and Maintenance
M22 Sizing Water Service Lines and Meters
M23 PVC Pipe Design and Installation
M41 Ductile Iron Pipe and Fittings
M44 Distribution Valves: Selection, Installation, Field Testing, and Maintenance
M51 Air Valves, Air Release, Air/Vacuum, and Combination
AWWA Standards:
C104 Cement Mortar Lining for Ductile Iron and Gray Iron Pipe and Fittings
for Water
C110 Ductile Iron and Gray-Iron Fittings
Cl11 Rubber Gasket Joints for Ductile Iron Pressure Pipe And Fittings
C115 Flanged Ductile Iron Pipe with Ductile-Iron or Gray-lron Threaded
Flanges
C150 Thickness Design of Ductile Iron Pipe
C151 Ductile Iron Pipe, Centrifugally Cast
C153 Ductile Iron Compact Fittings
C200 Steel Water Pipe 6 Inches and Larger. Note - Steels to be ASTM
A283 or A570.
C205 Cement-Mortar Protective Lining and Coating for Steel Water
Pipe, 4-In. and Larger, Shop Applied. Note - Cement to meet
ASTM C150
C206 Field Welding of Steel Water Pipe. Note - Welding Electrodes
to meet ASTM A233 and Welding Procedures to meet AWS
D10.9
C207 Steel Pipe Flanges for Water Works Service - Sizes 4-In.
through 144-In.
C208 Dimensions for Fabricated Steel Water Pipe Fittings

4
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C223 Fabricated Steel and Stainless Steel Tapping Sleeves

C500 Metal-Seated Gate Valves for Supply Service

C503 Wet-Barrel Fire Hydrants

C504 Rubber-Seated Butterfly Valves

C509 Resilient-Seated Gate Valves for Water Supply Service

C550 Protective Interior Coatings for Valves and Hydrants

C600 Installation of Ductile Iron Mains and Their Appurtenances

C602 Cement Mortar Lining of Water Pipelines in Place — 4 in. and
Larger

C604 Installation of Buried Steel Water Pipe — 4 in. and Larger

C605 Underground Installation of Polyvinyl Chloride (PVC) and
Molecularly Oriented Polyvinyl Chloride (PVCO) Pressure Pipe
and Fittings

C606 Grooved and Shouldered Joints

C651 Disinfecting Water Mains

C900 Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated
Fittings, 4-In. Through 12-In., for Water

C905 Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated

Fittings, 14-In. through 48-In., for Water Transmission and
Distribution
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5 MATERIALS

This section discusses the materials involved in potable water systems and associated
construction activities.

The materials selected were chosen for their strength, durability, and ease of
maintenance. In some instances, the District’s requirements exceed those of the
industry or regional standards. Where applicable, industry or regional standards, such
as AWWA or other standards, are referenced and it is the responsibility of the
Contractor to be familiar with those standards to insure compliance. Titles
corresponding to the specific numbers are given in the reference section of the
standards.

All equipment, materials, and supplies to be incorporated in the work shall be new
unless otherwise specified.

Contractor is to follow manufacturer’s recommendations for storage in order to prevent
material damage. Failure to do so will be a cause for the District to reject such
improperly stored materials.

In some instances, particular manufacturers and product names are mentioned as
being approved. Other products may also meet the requirements, but must be first
approved in writing by the District before delivery and before such material is used in
the work. One factor which may be considered by the District in any consideration of
other products is the need for some degree of standardization. In the event the
Contractor furnishes the material, process, or article better than that specified, the
difference in cost of such material, process, or article so furnished shall be at no
expense to the District.

5.1 TESTING AND FINAL ACCEPTABILITY OF MATERIAL

The District will require tests and certifications as deemed necessary to show the
specified materials have been employed. Notwithstanding prior factory or yard
inspections, the District Representative shall have the right to reject any damaged or
defective materials found on the job which will affect the durability or performance of
the installation, and order its removal from the site.

No materials shall be installed until approved by the District. All installations which are
to be backfilled shall be inspected and approved by the District's Representative prior
to backfilling and the Contractor shall give 24 hours’ notice in advance of backfilling to
the District's Representative so proper inspection may be provided.

All materials not conforming to the requirements of these specifications shall be
considered as defective and all such materials, whether in place or not, shall be
rejected.



Casitas Municipal Water District Standard Details and Specifications
March 2021

The inspection of the work shall not relieve the Contractor of any obligations to fulfill
the specifications as prescribed. Defective work shall be made good, and unsuitable
materials may be rejected notwithstanding the fact that such defective work and
unsuitable materials were previously overlooked by the District's Representative and
accepted.

All materials for use in the work shall be stored by the Contractor in such a manner as
to prevent damage from exposure to the elements, admixture of foreign materials, or
from any other cause. The District is not responsible for damage or loss of materials by
weather or other causes.

5.2 MAIN LINE PIPE MATERIALS

5.2.1 PVC Pipe
Polyvinyl chloride (PVC) pipe shall conform to the quality and strength requirements of

AWWA C900-16, C905-10 and C905-97.

Each standard or random length of pipe shall be clearly marked with the following:

o Nominal size and outside diameter (OD) base, e.g., six-inch cast iron pipe
size.
o Material code "PVC 1120."

Dimension Ratio, e.g., DR 25, where the DR is equal to the outside
diameter divided by the pipe thickness.

AWWA pressure class, i.e., PC 150.

AWWA designation "AWWA C900" or “AWWA C905".
Manufacturer's trade name and production record code.

Seal (mark) of testing agency.

The standard laying length shall be 20 feet (plus/minus one inch) in all classes and
sizes. Pressure rating shall be as determined by the District Representative.

For Class 150 and 200 (C900 and C905, respectively) pipe, the minimum short piece of
pipe length shall be two feet unless prior approval is received from the District
Representative.

Sections 5.8.3 and 6.10 of these Standards include hot-tapping requirements.

"Heavy wall tap couplings"” or "threaded brass insert couplings" are not accepted.

AWWA C900 and C905 pipe has the same outside diameter (OD) as that of ductile iron
pipe in the sizes furnished.

One gasket shall be furnished with each length of elastomeric-gasket bell-end pipe and
two gaskets shall be furnished with each coupling where couplings are used.
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Pipe surfaces shall be free from nicks, scratches and other blemishes. The joining
surfaces of pipe spigots and of integral bell and sleeve reinforced bell sockets shall be
free from gouges or other imperfections that might cause leakage.

Approved PVC pipe is:

o Vinyl Tech
. Diamond Plastics C900

Other manufacturers require prior approval by the District.

5.2.1.1 Joint Mechanisms
The joints must meet DR requirements and shall be one of the following:

o Integral wall - thickened bell end (bell and spigot with rubber gasket.)
o Integral sleeve reinforced bell end
o Elastomeric gasket couplings

PVC solvent cement joints, although allowed by AWWA C900 and C905, must receive
prior approval from the District Representative.

5.2.1.2 Couplings and Fittings

Where couplings are used, they shall meet the requirements of AWWA C900 and C905.
Couplings shall be as furnished by the manufacturer and shall be marked with same
information as the pipe. Couplings with no stops shall only be used at closures.

5.2.1.3 Cast Iron Fittings
Cast iron fittings with grip-tite ends shall be used for PVC pipe are described in Section
5.3.1.

5.2.1.4 Locating Wire

Copper wire shall be provided, which shall be 12 gauge, single strand, with 30 mil high-
density polyethylene (HDPE) insulation, blue in color. Adhesive tape shall be Polyken
No. 900 or Scotchrap No. 50.

5.2.1.5 Pipe Indicator Tape

Pipe indicator tape shall be 4.5-mil solid aluminum foil imprinted with the warning
“CAUTION — WATER LINE BURIED BELOW” on both sides, completely encased to
prevent ink rub-off. Tape shall be three inches wide and shall be blue with black ink per
APWA standards.

5.2.1.6 Physical Test Requirements.
Hydrostatic, burst, and sustained pressure and crushing tests shall be conducted at the
factory in accordance with AWWA C900-16 and C905-97. All testing shall be done by a
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recognized testing laboratory with such testing available for inspection by the District. If
required, the manufacturer shall supply a letter of certification attesting to their pipe
meeting these specifications. The hydrostatic proof test for every piece of pipe shall be
as shown in Table 1.

Table 1
Hydrostatic Test Pressures for PVC Pipe
Pipe Class Dimension Ratio (DR) Pressure Rating (psi)
C900 DR = 18 or Class 150 235
DR = 14 or Class 200 305
a1 200
325 250
26 320
C905 25 330
21 400
21 400
18 470

5.2.2 Steel Pipe

All welding shall be done by qualified welders as specified in AWWA C200, C205, C206,
C207, C208 and the Standards of the American Welding Society (AWS). Certification per
American Society of Mechanical Engineers (ASME) Section 1X is mandatory. Provide
proof of valid certification to the District Representative prior to commencing work.

Steel pipe shall conform to the quality and strength requirements of AWWA C200 or as
specified below. That standard pertains to electrically butt-welded straight-seam or
spiral-seam pipe and to seamless pipe six inches in diameter or larger. The steel shall
conform to one of the standards shown in Table 2.

Table 2
Steel Pipe Standards

Specification Grade Minimum Yield Point (psi)

Grade C 30,000

ASTM A668
Grade D 33,000
Grade 30 30,000
Grade 36 36,000

ASTM A1011
Grade 40 40,000
Grade 45 45,000
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The stress in the steel pipe shall not exceed the higher of 15,000 psi or the stress
computed using one-half the designated working pressure and the stress formula below
except that the minimum thicknesses shown in Table 3 shall be used.

Table 3
Minimum Wall Thickness for Steel Pipe
Nominal Inside Diameter Minimum Thickness
(Inches) (Inches)
410 18 0.1046
20 and 21 0.1345
24 and 27 0.1495

Larger diameter steel pipe shall have wall thickness as shown on the Drawings or
Contract Documents. The following formula shall be used to determine the stress in the
steel cylinder:

s = PDi
g
Where:
S = Stress, psi
P = Working Pressure, psi
Di Maximum Inside Diameter of Steel Cylinder, inches
g Wall Thickness of Steel Cylinder, inches

The gauges specified above consider the thicknesses required for welding as well as that
required for external loads and a corrosion allowance.

The nominal measurements for steel cylinders 12 inches and smaller shall conform to
Table 4.

Table 4
Nominal Dimensions for Steel Cylinders up to 12-inches in diameter
Nominal Inside Diameter Nominal Outside Diameter
(inches) (inches)
4 4.5
6 6.625
8 8.625
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Table 4
Nominal Dimensions for Steel Cylinders up to 12-inches in diameter
Nominal Inside Diameter Nominal Outside Diameter
(inches) (inches)
10 10.75
12 12.75

For larger pipes, the steel cylinder outside diameter shall be computed using the
following formula:

Do =D + 2 (t+g)

Where:

Do = Actual Steel Cylinder OD, inches

D = Nominal Inside Diameter, inches

t Thickness of Cement Mortar Lining, inches
g Wall Thickness of Steel Cylinder, inches

Another factor for consideration in all steel lines is earth loads. AWWA Manual M11 should
be consulted in this regard.

The pipe shall be essentially round. The outside circumference shall not vary more than
plus/minus 1.0 percent from the nominal outside circumference based upon the
diameter specified (except for the ends which are discussed in Section 5.2.2.1.)

The pipe lengths, generally 40 feet long, shall be furnished with a tolerance of
plus/minus two inches. Random lengths shall be furnished in lengths averaging 29 feet
or more, with a minimum length of 20 feet.

Seams in steel cylinders shall be fusion, longitudinal, spiral, or girth welded.
Longitudinal seams shall be limited to not more than one per plate section. Longitudinal
seams must be staggered with longitudinal seams in adjoining plate section. Girth
seams shall be limited to one per standard section 16 feet or less in length.

Additional girth seams in longer standard sections may be employed but not to exceed
one per each additional full 10 feet beyond the first 20 feet. Seams in special sections
may be increased as required.

5.2.2.1 Pipe Ends
Various end treatments can be supplied as discussed in AWWA C200 and are briefly
listed below:

e Ends for mechanical coupled field joints, which may be either plain or grooved.

11
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e Ends for lap joints for field welding shall have a bell end pressed or rolled without
hammering. The surfaces shall be ground smooth. When assembled, joints must
have a minimum 1% -inch lap with approximately 1/32-inch clearance.

e Plain end pipe shall have a plain end right angle cut.

e Except for butt strap closures, butt welding and field fabricated fittings are not
permitted unless approved by the District.

e Deflection of more than three (3) degrees not allowed at joints.

e Ends fitted with butt straps for field welding. The butt straps may be made in
halves. Wedding bands shall not be used unless approved in advance by the
District Representative.

e Bell-and-spigot ends with rubber gaskets shall have bell ends which are made
without hammering. Spigot ends shall be formed or fabricated to the required
shape to retain the gasket. The gasket shall be designed and fitted as the sole
element dependent upon to make the joint water tight. The gasket shall meet the
requirements of AWWA C200.

e Plain ends fitted with flanges.

The allowable tolerance at pipe ends is discussed in AWWA C200.

5.2.2.2 Hydrostatic tests
Each pipe shall be tested by the manufacturer to a pressure not less than that
determined by:

S =PDi

29

where S = 0.75 times the minimum yield strength of the steel and the other items are as
discussed previously.

5.2.2.3 Cement Mortar Lining and Coating (CMLC)

Unless otherwise approved or as revised below, all steel pipe shall be cement mortar
lined and coated in accordance with AWWA C205 and ASTM C150 which covers shop
applied lining and coating. Cement shall be Portland cement Type Il for lining and
coating.

Cement mortar lining shall be uniform in thickness except at joints or other
discontinuities. Ends of lining shall be left square and uniform and the lining holdback
shall be as specified for the particular type of joint.

District requirements for thickness exceed those of the AWWA standard. No wire fabric

reinforcement is required for any lining of specials less than 24 inches in diameter.
Cement mortar lining thickness shall be as shown in Table 5.

12
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Table 5
Cement Mortar Lining Thickness for Steel Pipe
: . - Lining Tolerance
Nomln_al Pipe Size Thickness (inches)
(inches) .
(inches)
6to12 5/16 -1/16 + 1/8
14 to 16 3/8 -1/16 + 1/8
18 to 36 1/2 -1/16 + 1/8

For larger diameter steel pipe, cement mortar coating shall be as shown on the
Drawings or in the Contract Documents.

Cement mortar coating shall be a reinforced coating over all outside surfaces of the
pipe and specials. The coating shall be of a uniform thickness except at joints or other
discontinuities in the pipe. Ends of coatings shall be left square and uniform and the
coating holdback shall be as specified for the particular type of joint. Cement mortar
coating thickness shall be as shown in Table 6.

Table 6
Cement Mortar Coating Thickness for Steel Pipe
: . . Coating Tolerance
Nomln.al Pipe Size Thickness (inches)
(inches) .
(inches)
4t06 1/2 -0+ 1/8
810 10 3/4 -0+1/8
12 and above 1 -0+1/8

After inspection of welded joints and electrically bonded connections, the outside joint
recess shall be coated.

Flanges shall be coated with Sanchem NO-OX-ID per Section 5.7 and in accordance
with AWWA C205.

5.2.2.4 Electrically Bonded Connections
All unwelded steel pipe joints shall have jumper bond connections. Material and shape
shall be as shown on Drawings or in Contract Documents.

5.2.2.5 Factory Tests and Inspection

The District Representative shall at all times have the right to inspect the work and
materials during the manufacturing process and to make or witness such tests as

required in these specifications, or as deemed advisable. The Contractor will then
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perform any and all additional work required to assure the pipeline is electrically
continuous. In lieu of the preceding, the Contractor shall upon request submit a
certificate certifying the materials meet the requirements of this specification. All testing
will be done in recognized testing laboratories within the State of California approved by
the District Representative.

5.2.2.6 Fabricated Angles

Fabricated angles shall meet the requirements of AWWA C208. Except for butt strap
closures, field fabricated fittings are not permitted unless approved by the District
Representative.

5.2.2.7 Welded Joints

One of each section shall be swaged out to form a female or bell end which shall permit
the male or spigot end to enter approximately 12 inches with a minimum clearance of
1/32-inch. The spigot end shall be "sized" to permit it to enter the bell end of the
adjacent section and the weld bead shall be ground flush for the distance it is to enter
the bell end.

5.2.2.8 Butt Strap Closures

The butt straps shall be the same thickness as the pipe wall but not less than six gauge,
at least 10 inches wide with longitudinal seams, rolled to fit the outside cylinder
diameter and shall be centered over the ends of the pipe sections they are to join. A
standard five-inch steel coupling shall be welded to the top section of the butt strap to
permit access for mortar lining the inside of the joint. The coupling shall be closed with
a five-inch solid steel plug welded to the coupling.

5.2.2.9 Welding electrodes

Welding electrodes shall comply with the Standards of the AWS. After the joints have
been welded, the joint shall be coated in the same manner as specified for rubber ring
joints in Section 6.6.4.3.

5.2.2.10Shop Drawings

Shop drawings of all pipe and fittings shall be submitted to the District's Representative
for approval prior to fabrication of the pipe and fittings. Pipe lay sheets shall be
included, consisting of drawings of lay, identification of joints, horizontal and vertical
angles and appurtenances. Stationing and elevation shall be shown on all joints, angles
and appurtenances. Elevation shall consist of top of pipe and finished surface at these
points. Format for shop drawings and lay sheets may be obtained from the District
Representative. Such approval is an additional precaution against errors and is not to
be construed as relieving the Contractor of the full responsibility for the accuracy of the
shop drawings.

Fabricated angles shall meet the requirements of AWWA C208.

5.2.2.11Pipe Markings
Markings shall include a designation mark for each pipe or fitting furnished and field top
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shall also be indicated.

5.2.2.12Pipe Indicator Tape

Pipe indicator tape shall be 4.5-mil solid aluminum foil imprinted with the warning
“CAUTION — WATER LINE BURIED BELOW?” on both sides, completely encased to
prevent ink rub-off. Tape shall be four inches wide and shall be blue with black ink per
APWA standards.

5.2.3 Dugctile Iron Pipe

5.2.3.1 Pipe

Ductile iron pipe shall conform to AWWA C151 for both quality and strength. Each pipe
shall include the letters "DI" or word "DUCTILE" to indicate the pipe material. The
standard nominal laying length shall be 18 or 20 feet. Random and short lengths shall
be per AWWA C151.

5.2.3.2 Joints

Joints shall be of the rubber gasket push-on joint type conforming to the requirements
of AWWA C111 unless otherwise specified. If required, the manufacturer shall supply a
letter of certification attesting to their pipe meeting these specifications.

5.2.3.3 Service Line Taps
For 1-inch and 2-inch service line taps, service saddles are required. For larger sizes,
contact the District representative. Tapping of the main pipeline is not allowed.

5.2.3.4 Lining and Coating

Unless otherwise approved, the internal surfaces shall be lined with a uniform
thickness of cement mortar and then sealed with a bituminous coating in accordance
with AWWA C104.

5.2.3.5 Pipe Indicator Tape

Pipe indicator tape shall be 4.5-mil solid aluminum foil imprinted with the warning
“CAUTION — WATER LINE BURIED BELOW?” on both sides, completely encased to
prevent ink rub-off. Tape shall be three inches wide and shall be blue with black ink per
APWA standards.

5.3 MAIN LINE FITTINGS

5.3.1 Gray-lron and Ductile Iron Fittings

Fittings shall be cement mortar lined or epoxy lined and shall meet the requirements of
AWWA C104, C110, C111, C153 and C200. The pressure rating shall be as
determined by the District Representative. This standard covers, but is not limited to,
fittings with combinations of ends including mechanical joints, plain end, flanged, and
push on joints. The fitting types are as follows:

* 90° bend, 45° bend, 22v° bend, 11¥4° bend.
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* Tees, crosses, reducers, caps, plugs, connecting pieces, flanged bends, flanged
tees, flanged crosses, flanged reducers.

Unless otherwise approved, the internal surfaces shall be lined and manufactured to
exceed the minimum requirements of AWWA C151/ANSI A21.51-96.

Care must be exercised to not mix mechanical and flange joint ends since they will not
mate.

5.3.2 Flanges
Per AWWA C206, C207 and C208, flanges shall be flat-faced and meet the

requirements of AWWA C207 and should be AWWA standard steel hub flanges (these
flanges meet ANSI B-16.5.) The flanges shall be marked with the size, name, and
trademark of manufacturer and with the AWWA class, i.e., "E".

Flanges shall comply with the specifications shown in Table 7.

Table 7
Flange Specifications
Working Specification Class
Pressure (psi)
0-275 AWWA C207 and ANSI B-16.5 E (flat face)
0-300 AWWA C207 and ANSI B-16.5 F (flat face)

Higher class flanges are required when necessary to match valves.

5.3.3 Above Ground Bolts and Nuts

Bolts and nuts for aboveground installations shall be cadmium plated and shall conform
to ASTM A307, Grade B, when a ring gasket is used and shall conform to ASTM A193
when a full-face gasket is used. Bolts and nuts shall be heavy hexagon series. Nuts
shall conform to ASTM A194 either in Grade 1, 2 or 2H. The fit shall be ANSI B1.1
Class 2, except that Class 3 fit shall be used in holes tapped for studs. Threads may be
made either cutting or cold forming. Between 3-inch and 12-inch shall project through
the nut when drawn tight. Bolts for underground installations shall be hot-dip
galvanized. All buried bolts shall be completely coated with Sanchem NO-OX-ID or
appropriate equal, which must be applied in two coats to a minimum thickness of

15 millimeters per coat.

5.3.4 Gaskets

Gaskets shall be of the full face gasket type, 1/16-inch thick where both flanges are flat;
drop in gaskets may be used with prior District approval. Drop-in gasket type 1/16-inch
may be used where a raised face flange is present.
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5.3.4.1 Class "E" Flanges
Cloth-inserted rubber. Gaskets shall be suitable for a pressure of 350 psi at a
temperature of 180 degrees F.

5.3.4.2 Class "F" Flanges

Acrylic or aramid fiber bound with nitrile. Products: Garlock Bluegard, or approved
equal. Gaskets shall be suitable for a water pressure of 740 psi at a temperature of
100 degrees F. Gaskets shall comply with ANSI B16.20.

5.3.5 Flexible Couplings

Flexible couplings are designed to connect plain end pipes with a mechanical
compression joint to provide a stress relieving, flexible, leak-proof joint. Their use must
be approved by the District Representative prior to ordering/installing couplings. They
can be ordered in steel or cast iron pipe sizes (note: C900 and C905 PVC pipe has
same outside diameter as cast iron.) The couplings shall either be Romac XR501,
Romac Macro HP, or approved equal.

5.3.6 Grooved-End Couplings

Grooved-end couplings shall be of the two-piece style housing, Victaulic Style 75, 77 or
approved equal conforming to AWWA C606. Pipe shall be square cut grooved. Gasket
shall be suitable for potable water. This type coupling shall not be used for burial
service. Couplings shall be painted the same color as the pipe in accordance with
Section 5.8.1 of these Standards.

5.3.7 Transition Couplings

Transition couplings are used to connect pipes of the same nominal size but different
materials. Asbestos cement, steel, and PVC pipes can be connected to one another.
Mechanical joint fittings and transition rubber gaskets are not accepted unless approved
the District Representative.

5.3.8 Flanged Coupling Adapters

Flanged coupling adaptors are used to connect plain end pipe to flanged valves,
pumps, meters, etc. They eliminate the need for both a flanged spool and coupling.
Generally, they are available in sizes through 12 inches. Approved are Romac FCA501
or approved equal.

5.3.9 Insulating Couplings
Insulating couplings are used to stop the flow of electric current across the joint by
means of an insulating boot. Approved are Romac IC501.

5.3.10 Special Steel Pipe Fittings and Fitting Dimensions

AWWA C200 and C208 cover special fittings, such as elbows, tees, crosses, reducers,
etc., and should be consulted for a specific application. Compact fittings are not
approved. The outside surface shall be protected with Sanchem NO-OX-ID per Section
5.7 herein.
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Fitting dimensions shall conform to AWWA Specification C208, except that reducers
shall consist of taper sections between six-inch minimum lengths of adjoining pipe. The
taper shall be a minimum of 12 inches in length of each two-inch diameter change and
the gauge shall be equal to that of the larger adjoining pipe. The diameter of the six-
inch sections shall match the adjoining pipes and the gauge shall be sufficient to
maintain a stress of not less than 15,000 psi at the designated working pressure and
shall be not less than 10 gauge.

All special sections and fittings shall be fabricated in a shop by the manufacturer from
District-approved shop drawings under the inspection of a District Representative.
Except for butt strap closures, field fabricated fittings are not permitted unless approved
by the District Representative.

5.3.11 Mechanical Restraint Joints
Restrained joint fittings shall be provided at all tees, crosses, reducers, bends, caps,
plugs and valves such that the pipe is fully restrained in all directions.

These shall be Underwriter Lab (UL) approved through 12-inch for both ductile iron and
PVC. The restraint mechanism shall consist of individually activated gripping surfaces
to maximize restraint capability. Twist-off nuts, sized the same as the tee-head bolts,
shall be used to insure proper activating of restraining devices. The gland shall be
manufactured of ductile iron conforming to ASTM A536-80. The retainer-gland shall
have a pressure rating equal to that of the pipe on which it is used through 14-inch with
a minimum safety factor of 2:1. Approved manufacturers: Star Pipe Products, SIP
Industries, and EBAA Iron Inc.

When it is necessary to restrain push-on joints adjacent to restrained fittings, a harness
restraint device shall be used. All harnesses shall have a pressure rating equal to that
of the pipe on which it is used through 14-inch. Harness assemblies including tie bolts
shall be manufactured of ductile iron conforming to ASTM A536-80. Approved
manufacturers: Star Pipe Products, SIP Industries, and EBAA Iron Inc.

5.4 MAIN LINE VALVES

5.4.1 Butterfly Valves

Butterfly valves per AWWA C504 shall be used for general waterline use when line
pressure is less than 150 psi in lines larger than 12-inches or where required by the
District.

Identification copper wire used for locating PVC pipe must be installed continuously
between successive valve boxes as described in Section 6.6.2.4.

5.4.1.1 General

Butterfly valves shall be tightly closing, rubber seated valves conforming to AWWA
C504 except as herein modified. Valves shall be designed for tight shut-off with no
water leaks when subjected to a maximum differential pressure across the disc of
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150 psi.

5.4.1.2 Coating

The interior cast iron surfaces of valves, including the disc, shall be coated with

100 percent solids, catalytically setting epoxy which is manufactured for use in the
interior of potable water systems and per Section 5.8. Valve bodies and operator
corrosion housings shall be protected with Sanchem NO-OX-ID per Section 5.7 of these
Specifications.

5.4.1.3 Operators

All valve operators shall be fully gasketed, weatherproofed and factory packed with
grease. Operators shall be of the size required for opening and closing the valve
against its design water pressure and shall have a torque rating not less than that
shown in AWWA Specification C504.

The operator shall be capable of withstanding an input torque of 450 foot-pounds at
extreme operator position without damage.

Buried operators shall be worm gear or screw type with counter-clockwise opening
equipped with standard AWWA two-inch operating nuts. Operators shall be specifically
designed and suitable for permanent buried service.

Operators for valves located above ground shall have disc-position indicators and hand-
wheel or as specified.

5.4.1.4 Marking
The manufacturer shall show the manufacturer's name or mark, the year of
manufacture, valve size and the designation of working pressure.

5.4.1.5 Approved Valves
Butterfly valves shall be from those listed in Table 8.

Table 8
Approved Butterfly Valves

Pressure Class
Manufacturer (psi) Model No.
Mueller 150 Line seal Il
Dezurik 150
Dezurik 250
AVK 150 816

5.4.1.6 Painting

All exposed metal surfaces of valves installed above ground or in vaults shall be
painted per Section 5.7 and 6.15 of these Standards and in accordance with AWWA
C10s5.
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5.4.1.7 Valve Restraints

Valve restraints shall be used when installing push-on valves below ground. When
placing thrust blocks around a fitting, the concrete must be around the fitting and not the
joint.

5.4.1.8 Valve Stacks and Covers
Refer to Standard Detail SD-103. Christy Cover G3, Stack-8" SDR 35, or approved
equal.

5.4.2 Gate Valve, Wedge and Resilient-Seated Gate Valves

Per AWWA, this specification pertains to above-ground valves three-inch and smaller
and buried valves twelve-inches and smaller and shall be rated for the working pressure
of the pipeline. When determined by the District Representative, high pressure wafer
sphere butterfly valve or plug valve must be used regardless of main size.

Valves shall be tightly closing, rubber seated valves conforming to AWWA C500 and
C509 except as herein modified. Valves shall be designed for tight shut-off with no
water leaks when subjected to a maximum differential pressure across the disc of 200

psi.

Valves shall meet the requirements of AWWA C500, C509, and C550 specifications
and shall be of the same size as the main in which they are installed.

All valves shall be counter-clockwise opening, non-rising stem type. Buried valves shall
be equipped with two-inch square cast iron operating nuts. Valves located above
ground or in vaults shall have a hand-wheel or as specified in the Contract Documents.

5.4.2.1 Coatings

The interior cast iron surfaces of valves shall be coated with 100 percent solids,
catalytically setting epoxy which is manufactured for use in the interior of potable water
systems and per Section 5.7 of these Standards. Valve bodies shall be protected with
Sanchem NO-OX-ID per Section 5.7 herein.

5.4.2.2 Marking
The valve shall show the manufacturer's name or mark, the year of manufacture, valve
size, and the designation of working pressure.

5.4.2.3 Approved valves
Gate valves shall be those listed in Table 9.
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Table 9
Approved Gate Valves
Pressure Rating

Manufacturer (psi) Model No.
Clow Resilient Wedge 200 2639-2640
Clow Resilient Wedge 250 2638
Mueller Resilient Wedge 200 A-2362
AVK Resilient Wedge 250 AVK 45/65

For higher pressure installations, contact the District Representative.

5.4.2.4 Painting
All exposed metal surfaces of valves installed above ground or in vaults shall be
painted per Section 5.7 of these Standards and in accordance with AWWA C105.

5.4.2.5 Valve restraints

Valve restraints shall be used when installing push-on valves below ground. When
placing thrust blocks around a fitting, the concrete must be around the fitting and not the
joint.

5.4.2.6 Valve Stacks and Covers.
Refer to Standard Detail SD-103. Christy Cover G3, Stack-8" SDR35, or approved
equal.

5.4.3 Tapping - Sleeves and Valves
When tapping pipe, no tapping shall be done less than two feet from a joint. Edge of
sleeve must not be closer than 18 inches from a joint.

5.5 EARTHWORK

Earthwork shall be as listed in the Standard Specifications for Public Works
Construction Latest Edition, by APWA.

Within the rights-of-way of the State Department of Transportation, the Ventura County
Public Works Agency Transportation Department, the City of Ojai, and the City of
Ventura, earthwork shall be in accordance with requirements and provisions of the
permits issued by those agencies. Such requirements and provisions, where applicable,
shall take precedence and supersede the provisions of these Specifications.

Disposal of any and all excavation materials is the responsibility of the Contractor,
including compliance with the requirements of all agencies having jurisdiction.

5.5.1 Pipe Zone
The pipe zone shall include the full width of trench from four inches below the bottom of
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the pipe or conduit to a horizontal level 12 inches above the top of the pipe per
Standard Detail SD-101.

5.5.2 Sheeting, Shoring and Bracing of Trenches

Trenches shall have sheeting, shoring, and bracing conforming to the latest Cal-OSHA
requirements. Shoring plans must be prepared and stamped by a Professional
Engineer registered in the State of California.

5.5.3 Imported Sand — Pipe Zone and Pipe Bedding

Imported sand used in the pipe zone and for the pipe bedding shall consist of natural or
manufactured granular material, or a combination thereof, free of deleterious amounts of
organic material, mica, loam clay, rocks and other substances not suitable for the
purpose intended. Imported sand shall be graded such that 100% passes 3/8" sieve and
0 - 10% passes No. 200 sieve. Sand shall have a sand equivalent of not less than 50
per ASTM D2419.

5.5.4 Rock Fill for Foundation Stabilization
Rock fill shall be crushed or natural rock containing less than one percent asbestos by
weight or volume.

5.5.5 Native Earth Backfill — Trench Zone

In the absence of stricter requirements, the material above the pipe zone may be native
material that does not contain rocks larger than three inches and shall be so graded
that at least 40 percent of the material passes a No. 4 sieve. The Contractor may use
imported sand in the trench zone, provided there is no additional cost to the District.

5.5.6 Special Slurry Backfill
For pipelines which are laid in an already paved street, the backfill required above the
pipe zone may be a one sack slurry mix in lieu of compacted soil backfill.

5.5.7 Asphalt Concrete Paving

Asphalt concrete paving shall conform to Class B-AR-4000 (for the Structural Section)
and C2-AR-4000 (for the cap) as listed in the Standard Specifications for Public Works
Construction Latest Edition, by APWA.

Within the rights-of-way of the State Department of Transportation, the Ventura County
Public Works Agency Transportation Department, the City of Ojai, and the City of
Ventura, asphalt concrete paving shall be in accordance with requirements and
provisions of the permits issued by those agencies. Such requirements and provisions,
where applicable, shall take precedence and supersede the provisions of these
Specifications.

5.6 CONCRETE AND MORTAR WORK

Concrete work shall be in accordance with the Standard Specifications for Public Works
Construction Latest Edition, by APWA.
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Within the rights-of-way of the State Department of Transportation, the Ventura County
Public Works Agency Transportation Department, the City of Ojai, and the City of
Ventura, concrete and mortar work shall be in accordance with requirements and
provisions of the permits issued by those agencies. Such requirements and provisions,
where applicable, shall take precedence and supersede the provisions of these
Specifications.

5.6.1 Design Criteria

Concrete for thrust blocks, pipe, and pump can encasement, and other unreinforced
concrete, shall contain not less than five sacks of Portland cement per cubic yard and
attain a strength not less than 2,000 psi at 28 days.

5.6.2 Cement Mortar Lining and Coating (CMLQC).

Unless otherwise approved or as revised below, all steel pipe shall be mortar lined and
coated in accordance with AWWA C205, which covers shop applied lining and coating,
per main line pipe materials.

Ends of lining shall be left square and the lining holdback shall be as specified for the
particular type of joint.

5.6.3 Concrete Admixtures
Concrete admixtures shall be as specified in the Contract Documents or shown on the
Drawings.

Do not use any accelerating water-reducing admixture or any other type of admixture
that contains chlorides or other corrosive elements in any concrete without prior District
Representative approval.

To prevent segregation and improve workability, or to cause an increase in strength, a
reduction in mixing water will be permitted when approved in writing by the District's
Representative. Only admixtures which reduce shrinkage by at least 10 percent and are
not lignin are permitted. Admixtures will not be permitted in a concrete mixture placed
contiguous to steel water line piping and appurtenances.

5.6.4 Reinforcing Steel
Where specified, reinforcing bars shall be Deformed Billet-Steel Bars for Concrete
Reinforcement, ASTM A615 unless otherwise noted.

5.6.5 Embedments

The Contractor shall furnish all embedments required for proper installation of
accessories or equipment specified in the Contract Documents or shown on the
Drawings.

5.6.6 Forms

Forms for exposed interior and exterior concrete shall be plastic coated, edge sealed
plywood. All sharp edges shall be chamfered with 3/4-inch by 3/4-inch triangular fillets.
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5.6.7 Curing Compound
Curing compound shall conform to ASTM C309.

5.7 PAINTING

This section covers the paint materials. "Painting" as it relates to construction is
discussed in Section 6.15. Painting materials shall comply with AWWA D102.

Exterior surfaces of all buried metal (except bronze) shall receive two coats of Sanchem
NO-OX-ID, 15 mils each.

The interior of valves, with the exception of bronze and working parts (see exceptions
below), shall be coated with 100 percent solids, catalytically setting epoxy which is
manufactured for use in the interior of potable water systems. The fusion method of
coating 100 percent solid epoxy is acceptable. The two components shall be of different
colors to aid in complete mixing. The epoxy lining shall be factory applied and field
applications will not be allowed.

Exceptions to the above policy for interior coating require written District approval in
advance of delivery to the job site.

5.7.1 Steel, cast iron and other bitumen coated metals

Above-ground facilities and/or facilities in vaults shall be primed in accordance with the
Contract Documents and finish coats of Rust-oleum, or as approved for the particular
installation. Table 10 shows the coating requirements for potable water facilities.

Table 10
Coating Requirements for Potable Water Facilities
Facility Finish Coat
Line Valve Stack Cover Rust-oleum
Sunrise Red
Closed Valve Stack Cover (Zone Valve) Rust-oleum
Sunrise Red
Fire Hydrant Valves Stack Cover and Fire Rust-oleum
Hydrant Body Safety Yellow
Blow-off Valve Stack Cover Rust-oleum
Metallic Aluminum
By-Pass Valve Stack Cover Rust-oleum
Metallic Aluminum
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Coating Requirements for Potable Water Facilities

Facility

Finish Coat

Detector Check Meter Piping and Valves

Meter Piping — as determined

by District Representative;
Valves - Rust-oleum
Safety Yellow

Master Meter Piping and Valves

Meter Piping — as determined

by District Representative;
Valves - Rust-oleum
Metallic Aluminum

Combination Air Release Can Rust-oleum
Safety Yellow
Guard Post Rust-oleum

Metallic Aluminum

Bottom and Top of Lid(s)

Hot dipped Galvanized

Ladder

Rust-oleum
Metallic Aluminum

Bolts and Nuts

Sanchem NO-OX-1D

5.8 SERVICE LINE MATERIALS AND FITTINGS

The materials covered in this section include the service saddle, service line pipe,
corporation stop and angle meter stop inside the meter box. Where specific
manufacturers' products are listed, it should be understood that other products which
are equivalent may be used if approved in writing by the District. The minimum service

line size is one inch.

Water meter types and manufacturers will be selected by the District. Table 11 shows
requirements for service line materials and fittings.

Table 11
Service Line Materials and Fittings
Service Meter Corp Corp Stop
Line Size Stop Inlet Outlet Mfr Type
1-inch %- and 1- MIP Compression Ford or FB1100-4-Q-NL,
inch Thread or MIP Mueller F500-4NL,B-25028N,
Thread B-20013N
2-inch 1Y%- and 2- MIP Compression Ford or FB1100-6-Q-NL,
inch Thread or MIP Mueller FB1100-7-Q-NL
Thread B-25025N, B-25028N

5.8.1 Copper Pipe

Copper pipe material shall be used for all service lines from one-inch through two-
inches. The pipe shall be Type K soft copper tubing for 1-inch service lines and Type K-
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2 hard for 2-inch service lines, made in the USA. Solder fittings shall be soldered with
solder containing no lead; instead, it shall be a blend of copper, phosphorous, and silver.
Service lines are to receive backfill of imported sand within the pipe zone.

5.8.2 Service Saddles
These shall be of the double-strap type made of bronze with bronze nuts. The
thread shall be female iron pipe thread. They shall be as shown in Table 12.

Table 12
Approved Tapping Saddles

Main Material Manufacturer Type

Ductile or AC Ford 202B

Ductile or AC Mueller BR2B

PVC Ford 202BS

PVC Mueller BR2S

Steel, Schedule 40 Ford FC202

and Schedule 80

Steel Forged Steel 3000# Threadolet

5.8.3 Hot Tapping
Hot taps on steel mains must use reinforcement collars when the diameter of the

branching pipe is less than half the main pipe diameter. When the branching pipe
equals or exceeds half the pipe diameter, a full wrap saddle shall be used.

Hot taps of one-inch through two-inch on steel main must use a 3,000-pound steel
coupling. Tapping sleeves must comply with AWWA C223. Approved tapping sleeves
are Romac SST.

The effective shoulder width (W) of collars or wrappers from the inside surface of the
steel riser to the outside edge of the collar or wrapper measured on the surface of the
cylinder shall be not less than one-third nor more than one-half the inside diameter of
the steel riser. The thickness of the collar or wrapper shall be not less than T as
determined by:

T = (Pw)(ID cyl)(ID riser)
36,000 (W)

where Pw is the design class in pounds per square inch and other dimensions are in
inches.

5.8.4 Abandonment of Water Service Lines

Where shown on the Drawings or directed by the Engineer, abandon existing water
service lines, 2 inch and smaller, at the corporation stop while main line is pressurized.
Where making abandonments at existing corporation stops, shut the corporation stop,
remove the service line from the corporation stop and cap corporation stop with the
appropriate threaded cap or plug, approved by District. If the water service line cannot
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be removed without damaging the existing corporation stop and/or creating a leak, the
water service line shall be cut off at the existing corporation stop and sealed with silver
solder. Nut on the bottom of the existing corporation stop, if present, shall be completely
tightened. If the existing corporation stop leaks when fully closed or after being
tightened, the existing corporation stop shall be completely plugged as approved by the

District.

Where shown on the Drawings or directed by the Engineer, abandon existing water
service lines, 2 inch and smaller, at the corporation stop while main line is de-
pressurized. Where making abandonments at existing corporation stops, remove the
corporation stop, and plug the existing saddle with the appropriate threaded plug,
approved by the District. If the corporation stop is directly tapped into the main, remove
the existing corporation stop and seal opening with a full circle clamp, approved by

District.

5.8.5 Corporation Stops

Corporation stops shall be bronze.

5.8.6 Angle Meter Stops

Angle meter stops shall be bronze. Table 13 shows the requirements for angle

meter stops.

Table 13
Angle Meter Stops
Angle
Service Meter Meter
Line Size Stop Inlet Side Outlet Side Mfr Type
1-inch Y- and MIP Thread FIP Thread Compression Ford or | KV-13-332-W-NL
1-inch or MIP Thread Mueller | KV-13-444-W-NL
H-14265N
2-inch 1%%- MIP Thread FIP Thread or Compression Ford or | FV13-666-W-NL
and 2- Compression or MIP Thread Mueller | FV13-777-W-NL
inch B-24276N
5.8.7 Angle Meter Stop Adapters
Angle Meter Stop Adapters shall be as shown in Table 14.
Table 14
Angle Meter Stop Adapters
Size Inlet Outlet Manufacturer Type
Ys-inch Compression MIP Thread Ford C84-33-Q-NL
1-inch Compression MIP Thread Ford C84-44-Q-NL
1 % -inch Compression MIP Thread Ford C84-66-Q-NL
2-inch Compression MIP Thread Ford C84-77-Q-NL
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5.8.8 Customer Hand Valves

Customer hand valves shall be bronze ball valves with a customer handle. The outlets
are always female iron pipe threads. Table 15 shows the requirements for customer
hand valves.

Table 15
Customer Hand Valves
Meter
Size Inlet Outlet Manufacturer Type
Meter
3/4-inch Swivel FIP Ford B13-332W-HB34S-NL
Meter
1-inch Swivel FIP Ford B13-444W-HB34S-NL
1-1/2-inch Flanged FIP Ford BF13-666W-NL
2-inch Flanged FIP Ford BF13-777W-NL

5.8.9 Meter Boxes
Table 16 shows the meter box requirements for 3/4", 1", 1¥2”, and 2" meters.

Table 16
Meter Boxes
Meter Size Manufacturer Box Model Cover Model
Number Number
5/8”, 3/4” or 1” Old Castle FL12 FL12D
1¥%2" or 2” Old Castle FL36 FL36D

For larger meter sizes and traffic-rated meter boxes, contact the District Representative.

Meter boxes shall be set as shown in Standard Detail SD-111. District crews will install
the meter.

5.8.10 Double Check Valves
Double check valves shall be provided and installed per Standard Detail SD-110.

5.8.11 Fire hydrants
Fire hydrants shall be wet barrel type meeting AWWA C503 and have a six-inch flanged

inlet with one 2% -inch and one four-inch valved outlet with National Standard fire hose
threads.

Fire hydrants at or near street intersections shall be located inside the intersection
valving and located at the curb return. Fire hydrants located between intersections must
be located on property lines. For typical installation refer to Standard Detail SD-109.
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Other hydrant requirements are:

The outlets shall be protected with plastic or metal caps attached to the hydrant
head with a chain.

Hydrant flanges shall contain six equally-spaced bolt holes for static pressures
under 200 psi and eight equally-spaced bolt holes for static pressures greater
than 200 psi.

All hydrants shall be permanently marked with the manufacturer's name and the
year of manufacture.

Hydrant lateral shall be PVC as shown on Standard Detail SD-109.

Hydrant valve shall be a six-inch valve with flange by mechanical joint for PVC
pipe. The District Representative may require a break-off check-valve depending
on site conditions.

Painting shall be per Section 5.7 and 6.15 of these Standards.

Spool shall be used between the bury/ell and fire hydrant. Spools generally are
available in 30", 36", 42" and 48" lengths. An approved product is Tyler.

Hydrant burys for PVC pipe shall be a six-inch inside diameter and made of cast
iron conforming to ASTM A126. The burys shall be one piece with the top having
a flange drilled with holes to receive the extension spool or hydrant. The bottom
shall have a 90° bend end for meeting the horizontal pipe. In the event the
hydrant lateral is PVC then the bury end shall be a mechanical joint fitting. Burys
are generally available in 30", 36", 42" and 48" lengths. An approved product is
"Tyler Hydrant Burys."

5.8.11.1 Bolts

Alloy steel break-off (shear) bolts shall be used to attach the fire hydrant to the
extension spool. Buried bolts and nuts shall be hot dip galvanized coated with Sanchem
NO-OX-ID per Section 5.7 herein.

5.8.11.2 Mains to Fire Hydrants
Separate lines used only for fire hydrants shall be a minimum of six inches in diameter.
Actual size to be determined by the District Representative.

5.8.11.3 Approved Fire Hydrant Assemblies
Table 17 shows approved fire hydrant assemblies.
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Table 17
Fire Hydrant Assemblies

Manufacturer Classification Model
Jones Residential 4040
Commercial 4060

Industrial 4065

Clow Residential 850
Commercial 860

Industrial 865

5.8.12 Combination Air Release Assemblies
For typical installation refer to combination air release assembly Standard Detail
SD-105.

The combination air release assembly has the features of an air release valve and an air
and vacuum valve. Both units shall be housed in a cast iron body and all internal parts
such as the float, bushings, level pins, seat and baffle shall be either stainless steel or
brass as furnished by the manufacturer. All assemblies shall be rated at 300 psi
maximum operating pressure.

Air and vacuum valves are to be connected to the high point of the main lines. Air and
vacuum valves at or near street intersections must be located inside the intersection
valving where practical and located at the beginning or end of curb return. Air and
vacuum valves located between intersections must be located on property lines.

Approved air and vacuum assemblies are as shown in Table 19.

Table 18
Air and Vacuum Valve Assemblies
Size \ Valve No.

ARI

1" D040

2" D040

Vent-O-Mat

3’ Series RBX

4’ Series RBX
Crispin

1” UL10

2" UL20
APCO

1” 143C
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Table 18
Air and Vacuum Valve Assemblies
Size Valve No.
2" 145C

5.8.13 Blow-off Assemblies.

Blow-offs shall be wet barrel type meeting AWWA C503 and have a four-inch inlet.
Blow-offs shall have one 2% -inch valved outlet with National Standard fire hose
threads. For typical installation refer to Standard Detail SD-106-108.

The outlet shall be protected with a cap attached to the hydrant head with a chain.

All blow-off valves shall be permanently marked with the manufacturer's name and the
year of manufacture.

Separate lines used only for blow-offs shall be a minimum of four inches in diameter.
Actual size to be determined by the District.

Blow-off valve shall be a four-inch flanged gate valve flange.

6 CONSTRUCTION

6.1 General Requirements

This section describes the use of materials and workmanship to be employed in
construction of the water system. The developer/engineer shall prepare such general
and special specifications as are necessary to define the nature and location of the
work, contractual arrangements, payment for work and any other matters concerning the
Owner or Contractor; these items are not discussed within the standards presented
here.

In accordance with the provisions of California Business and Professions Code Section
7059, the District requires the Contractor be licensed in the State of California and
possess a Class A or C-34 license.

The construction section is intended to highlight the features of construction which are
deemed to be most significant. In any construction activity, the recommendations of the
manufacturer of a product, especially where more stringent, should apply.

Specific references which are incorporated into this section include:

e AWWA C206 Field Welding of Steel Pipes.

¢ AWWA C600 Installation of Ductile Iron Mains and their Appurtenances

e AWWA C602 Cement Mortar Lining of Water Pipelines in Place — 4 in.
and Larger

¢ AWWA C604 Installation of Buried Steel Water Pipe — 4 in. and Larger
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¢ AWWA C605 Underground Installation of Polyvinyl Chloride (PVC) and
Molecularly Oriented Polyvinyl Chloride (PVCO) Pressure Pipe and
Fittings

e AWWA C900 Polyvinyl Chloride (PVC) Pressure Pipe, four inches
through 12 inches.

e  AWWA C905 Polyvinyl Chloride (PVC) Pressure Pipe, 14 inches
through 36 inches.

e AWWA Manual M11 Steel Pipe - Design and Installation.

e AWWA Manual M17 Installation, Operation and Maintenance of
Fire Hydrants.

e AWWA Manual M23 PVC Pipe - Design and Installation.

Section 5 of these Standards contains material descriptions. The Contractor should use
that section along with this section and the respective Standard Details as a reference.

6.1.1 Protection/Operation of Existing Water System

A primary concern of the District is the protection and operation of the existing water
system. No Contractor is allowed to operate any existing water valves or to cause a
shutdown of any portion of the District's water system without prior approval from the
District.

Following approval from the District, any operation of valves in a planned shutdown will
be done by the District. Any planned shutdown shall be discussed at the
preconstruction meeting and at least three weeks in advance of a planned shutdown.
Shutdowns will only be allowed if no other reasonable alternative exists, such as the
use of a hot-tap connection in lieu of a cut-in tee. When shutdowns are required in a
part of the District’s system, the District will evaluate whether the shutdown should be
done during the day or at night. Contractor economics shall be weighed less heavily in
the decision than the interruption and inconvenience to existing customers. Any
shutdown shall involve a thorough notification plan for existing customers as well as the
provision of a temporary highline, bottled water, water tanks, etc. where appropriate, at
no expense to the District.

6.1.2 Quality of Materials.

Materials and equipment to be incorporated into the work shall be new and unused. In
case a reference is not clear as to which of several available grades is desired, the
highest quality material shall be used.

Contractor shall have at the job site or be able to supply upon request, shop drawings,
and certified copies of factory or laboratory test reports showing the strength
characteristics of any materials used in the work. For all reinforced concrete work,
Contractor shall furnish in advance of placing concrete, the mix design and calculated
concrete strength as prepared by the concrete supplier.

The Contractor's attention is called to the time required for obtaining certain materials
and equipment to be furnished. It shall be the responsibility of the Contractor to
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promptly place orders for items of extended delivery times.

6.1.3 Construction Water

All water used for construction shall be metered. The Contractor shall apply at the
District’'s headquarters office for one or more construction meters. After receipt of a
deposit amount, the District will install the meter at the fire hydrant location approved by
the District. Upon request and approval by the District Representative, the District will
move the hydrant meter to another location. The Contractor is not to move the
construction meter(s). Charges for construction water are covered by the District’s
Rates and Regulations for Water Service. Unpaid invoices will result in removal of the
construction meter.

6.1.4 Substitutions

Where articles or materials are specified by brand or trade name, alternate materials or
articles equal to those specified may be approved provided the request for approval is
in writing accompanied by supporting data and received in ample time to permit
investigations without delaying the work. Unless substitutions have received prior
approval, no deviation from the Standards is allowed.

6.1.5 OQuality of Workmanship

All work will be done by persons experienced in the specific work, under competent
supervision, and in a first class manner to the District’'s complete satisfaction.

6.1.6 Supervision and Superintendence

The Contractor shall designate and keep on the work a competent superintendent, who
shall not be replaced without written notice to the District's Representative, at all times
during its progress. The superintendent will be the Contractor's Representative at the
site and shall have authority to act on behalf of the Contractor. All communications
given to the superintendent shall be as binding as if given to the Contractor. During
periods when the work is suspended, the Contractor shall make appropriate
arrangements for any emergency work which may be required.

Whenever the superintendent is not present on any particular part of the work, the
Owner's Representative may desire to inform the foreman or other worker in charge of
the particular part of the work to whom the given information is relevant. Information so
given shall be as binding as if given to the superintendent.

6.1.7 Defective Work

Any defective materials or workmanship which shall become evident within one year
after acceptance of completed work shall be replaced or repaired without cost to the
District. The District has the right to bring legal action to correct the deficiencies as well
as to withhold exoneration of performance bonds.

6.1.8 District Inspection, Field Acceptance and Guarantee Period
Whether expressly indicated on the Drawings or not, all Contractors shall call the

33



Casitas Municipal Water District Standard Details and Specifications
March 2021

Underground Service Alert prior to any excavation. Failure to do so shall not relieve the
Contractor of any liability associated with disturbance/breakage of existing utilities. The
District will inspect all pipe installation including appurtenant structures and trench
backfill within the pipe zone. The Contractor must provide five working days’ notice to
the District Representative prior to the start of any work. Such notification will allow for
scheduling a preconstruction meeting between interested parties. Failure to provide
proper notification may delay the starting date since the District Representative may not
be able to inspect the work and cannot accept any work for which inspection has not
been arranged.

The District's Representative shall at all times have access to the work during
construction to inspect the progress, workmanship, and materials used in the work.

Whenever the Contractor varies the normal period during which work or any portion of it
is carried on each day, 48 hours’ notice shall be given to the District's Representative
so the Representative may be present to observe the work in progress. If the Contractor
fails to give such notice, any work done in the absence of the District's Representative
will be subject to rejection.

The Contractor shall give 48 hours’ notice to the District's Representative in advance of
backfilling or otherwise covering any part of the work so the District's Representative
may observe such part of the work before it is concealed.

The observation, if any, by the District's Representative of the work shall not relieve the
Contractor of any obligations and the primary responsibility for compliance with all
District requirements and standards rests with the Contractor.

Defective work shall be made good, and materials and equipment furnished and work
performed which is not in accordance with the Contract Documents may be rejected
notwithstanding the fact such materials, equipment and work were previously observed
by the District's Representative or that payment therefore was included in an estimate
for payment.

Field acceptance is made by the District Representative and will not coincide with the
date of the District Board of Director's acceptance of the work. The one-year guarantee
period for all work shall begin as of District Board of Director's acceptance. Any
defective work discovered during this period shall be repaired or replaced. A new one-
year guarantee period will begin for such corrected work.

6.1.9 Public Relations.

The Contractor shall conduct its affairs in a manner which will lessen the disturbance to
residents in the vicinity of the work. Working hours shall be 8:00 a.m. to 4:30 p.m.,
Monday through Friday, excluding District holidays, unless prior written approval is
received from the District. For updated schedule of holidays contact the District
Representative. Inspections requested by or made necessary as a result of the actions
of the Contractor outside the normal working period or on Saturdays, Sundays, or
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District holidays must be scheduled and approved in advance by the District. All costs
for the required inspections outside the normal working period shall be the responsibility
of the Contractor with payment agreed to by the Contractor in advance of the inspection
at the rate established by the District.

The Contractor shall provide a minimum 48-hour written advance notice to the District
Representative for all work anticipated outside the normal working period with payment
agreed to by the Contractor in advance.

6.1.10 Sanitation

The Contractor shall provide and maintain enclosed toilets for the use of employees
engaged in the work. These accommodations shall be maintained in a neat and
sanitary condition.

6.1.11 Cleanup and Dust Control

Throughout all phases of construction, including suspension of work, and until final
acceptance of the project, the Contractor shall keep the work site clean and free from
rubbish and debris. The Contractor shall also abate dust nuisance by cleaning, sweeping
and sprinkling with water, or other means as necessary. The use of water resulting in
mud on public streets or District grounds will not be permitted as a substitute for
sweeping or other methods. Their supply and application shall be at no expense to the
District.

Materials and equipment shall be removed from the site as soon as they are no longer
necessary; and upon completion of the work and before final inspection, the entire work
site shall be cleared of equipment, unused materials and rubbish so as to present a
satisfactory, clean and neat appearance.

Care shall be taken to prevent spillage on haul routes. Any such spillage shall be
removed immediately and the area cleaned.

6.1.12 Observation of Work by Public Agencies

The Contractor is responsible for procuring, scheduling and coordinating all
observations/inspections by Public Agencies as required by their respective permits and
governing codes. The District's Representative shall be notified in writing, 48 hours in
advance, of such scheduled inspection, and shall have the opportunity to be present
during the inspection.

6.1.13 Safety

In accordance with generally accepted construction practices, the Contractor shall be
solely and completely responsible for conditions of the jobsite, including safety of all
persons and property during performance of the work, and the Contractor shall fully
comply with all state, federal and other laws, rules, regulations, and orders relating to
safety of the public and workers.

The right of the District's Representative to conduct construction review or observation
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of the Contractor’s performance will not include review or observation of the adequacy
of the Contractor’s safety measures in, on, or near the construction site.

6.1.14 Traffic Control Devices and Signs

Within the rights-of-way of the State Department of Transportation, the Ventura County
Public Works Agency Transportation Department, the City of Ojai, and the City of
Ventura, construction shall be in accordance with requirements and provisions of the
permits issued by those agencies. Such requirements and provisions, where applicable,
shall take precedence and supersede the provisions of these Specifications.

Construction signing, striping, barricades and other traffic control devices used for
handling traffic and public convenience shall conform to the latest edition of the State of
California, Department of Transportation, "Manual of Traffic Controls for Construction
and Maintenance Work Zones" at no expense to the District. Signs shall be illuminated
or reflectorized when they are used during hours of darkness. Provide cones, pylons,
barricades or posts used in the diversion of traffic with flashers or other illumination if in
place during hours of darkness at no expense to the District.

Maintain a 24-hour emergency service to remove, install, relocate and maintain warning
devices and furnish to the authority having jurisdiction names and telephone numbers
of three persons responsible for this emergency service. In the event these persons do
not promptly respond or the authority having jurisdiction deems it necessary to call out
other forces to accomplish emergency service, the Contractor will be held responsible
for the cost of such emergency service.

6.2 PERMITS
The following permits may be required of the Contractor:

6.2.1 Encroachment.

Within the rights-of-way of the State Department of Transportation, the Ventura County
Public Works Agency Transportation Department, the City of Ojai, and the City of
Ventura, encroachment shall be in accordance with requirements and provisions of the
permits issued by those agencies. Such requirements and provisions, where applicable,
shall take precedence and supersede the provisions of these Specifications.

All approvals must be obtained from local agencies prior to mobilizing/beginning of
work, e.g. approved encroachment permit.

6.2.2 Easements.
Contractor shall comply with any terms, conditions, limitations, or other provision
contained in any temporary or permanent easements issued to the District.

6.3 UTILITIES AND EXISTING FACILITIES

6.3.1 Utilities and Existing Facilities
Whether expressly indicated on the Drawings or not, all Contractors shall call the
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Underground Service Alert prior to any construction of pipelines. Failure to do so shall
not relieve the Contractor of any liability associated with disturbance/breakage of
existing utilities.

In case it shall be necessary to remove and or relocate any such utilities, facilities or
any portions thereof, the Contractor shall notify the District and authorized agent of the
owner of the utility and/or facility so affected. The Contractor shall not interfere with said
utility and/or facility structures until disposition of the obstruction to the work is
determined and/or notice to relocate or remove is given by the District or authorized
agent of the owner of the utility and/or facility so affected.

Any existing utility or facility, shown or not shown on the Drawings, inadvertently
damaged during excavation shall be repaired by the Contractor at no expense to the
District.

The fact that any underground utility and/or facility is not shown on the Drawings shall
not relieve the Contractor's responsibility to comply with these standards. It shall be the
Contractor's responsibility to ascertain, prior to commencing work, the existence of any
underground utilities or facilities which may be subject to damage by reason of
Contractor’s operations.

6.3.2 Separation Requirements for Water and Wastewater Lines

California Waterworks Standard (Title 22, Chapter 16, Article 4, Section 64572) for
separation of water and wastewater lines shall be followed. In the event special
permission is needed, it shall be the Owner’s responsibility to attain such written
approval from the Division of Drinking Water and the District prior to construction.

6.4 EARTHWORK/CLEARING AND GRUBBING

6.4.1 General
Earthwork shall include all necessary clearing, grubbing, grading, excavation,
backfilling, compaction and cleaning up debris.

Included is controlling water, bracing excavations, stabilizing subgrade, protecting
existing structures and facilities and such supplementary operations as are necessary
to properly complete the entire work indicated or specified.

6.4.2 QObstructions

The Contractor's attention is directed to the possible existence of pipe and other
underground improvements which may or may not be shown on the Drawings. The
Contractor shall preserve and protect any such improvements whether shown on the
Drawings or not. Where it is necessary to remove and replace or to relocate such
improvements in order to prosecute the work, they shall be removed, maintained and
permanently replaced by the Contractor.
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6.4.3 Oak Tree Ordinance

The Owner and the Contractor must be aware of local oak tree ordinances which
govern the protection, trimming, and removal of oak trees, as well as the limits of
construction around oak trees. In general, any work under or within the protected zone
of an oak tree may be subject to special requirements, with which the Owner and/or
Contractor must comply.

6.4.4 Working Area

Except for specified off-site construction, all earthwork shall be confined strictly within
site property lines or limits described in the Contract Documents and/or shown on the
Drawings.

6.4.5 Clearing and Grubbing

All vegetation, such as roots, brush, heavy sods, heavy growth of grass and all decayed
vegetable matter, rubbish and other unsuitable material within the area of the work shall
be stripped or otherwise removed prior to starting excavation and backfill.

6.4.6 Grading and Stockpiling

The Contractor shall control grading in a manner to prevent water running into
excavations. Obstruction of surface drainage shall be avoided and means shall be
provided whereby stormwater can flow uninterrupted in existing gutters, other surface
drains, or temporary drains. Material for backfill or for protection of excavation in public
roads from surface drainage shall be neatly placed and kept shaped so as to cause the
least possible interference with public travel. Free access must be provided to all fire
hydrants, water valves, meters, and private drives.

6.4.7 Imported Backfill Material
Whenever the excavated material is not suitable for backfill, the Contractor shall furnish
suitable imported backfill material.

6.4.8 Relative Compaction

Relative compaction specified herein shall be a percentage of the maximum density at
optimum moisture content as determined by AASHTO Test No. T180-57 Modified.
Unless otherwise specified, the relative compaction for earthwork in open fields shall be
90%. In populated areas and in public and private roads and driveways the relative
compaction shall be minimum 90% in the pipe zone and 95% in the trench zone.

6.4.9 Compaction Tests

Compaction tests for Owner-installed facilities will be made at no cost to the District by
an approved laboratory in accordance with ASTM D1557 or better. The number of tests
and their location and depth shall be determined by the District's Representative. The
Contractor shall make all necessary excavations for compaction tests as directed by the
District's Representative and shall refill and recompact these excavations to the
densities as specified herein.

For District capital projects, the District will retain a geotechnical firm to perform
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compaction testing. If the initial compaction test does not meet the specifications, the
Contractor shall be billed for subsequent compaction tests until the specifications are
met.

In all cases, compaction test results shall be submitted in writing to the District
Representative prior to testing for pipe and joint leakage.

6.4.10 Correction of Faulty Grades

Where excavation is inadvertently carried below subgrade and/or foundation elevations,
it shall be rectified by backfilling with approved sand, compacted to structural standards
and/or one sack slurry as directed by the District's Representative, all at the expense of
the Contractor.

6.4.11 Soil Sterilant

The Contractor shall treat the finished subgrade of specified areas with an approved
soil sterilant. All paved embankments, walkways, drainage structures, parking, and road
areas require solil sterilant. The sterilant shall be applied in accordance with the
manufacturer's directions and local environmental regulations.

6.4.12 Final Clean-up

After backfill has been completed, the site shall be dressed smooth and left in a neat
and presentable condition, free of all cleared vegetation, rubbish and other construction
wastes.

6.4.13 Seeding

The Contractor is required to scarify and seed the ground at locations along the pipeline
where the native vegetation has been destroyed by construction operations and at other
areas where seeding is determined to be necessary by the District's Representative.
The areas shall be seeded with a District-approved mixture.

6.5 EXCAVATION AND TRENCHING

6.5.1 Safety Precautions

All excavations shall be performed, protected and supported as required for safety and
in the manner set forth in accordance to the latest rules, orders and regulations
prescribed by the State of California Department of Industrial Relations, Division of
Industrial Safety “Construction Safety Orders.”

Shoring plans must be prepared and stamped by a Civil Engineer registered in the
State of California, whose license is currently in effect.

6.5.2 Alignment and Grades.

Trench depth shall be adequate to accommodate the pipe and its foundation at the profile
shown on the Drawings. In the absence of such profile grade, the top of pipe grade shall
be located three (3) feet below the existing street grade or existing ground. The
measurement of the depth shall be at the trench centerline.
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When the natural ground above the pipeline trench is over excavated and/or the pipeline
is to be placed in new excavation, excavation material shall be placed and compacted
to an elevation of not less than three feet above the top of pipe prior to trench
excavation.

6.5.3 Foundation in Poor Soil

Where rock excavation is required, the rock shall be excavated to a minimum over depth
of six (6) inches below the trench depths indicated on the Drawings or in the Contract
Documents. Overdepths in the rock excavation and unauthorized overdepths shall be
backfilled with the same material as the bedding zone. Whenever wet or otherwise
unstable soil incapable of properly supporting the pipe as determined by the District
Representative is encountered in the bottom of the trench, such soil shall be removed
to the depth required and the trench backfilled to the proper grade with an appropriate
material between a course sand and a crushed rock to provide a stable foundation.

The necessity of replacing unsuitable material at depths of more than two feet below
bottom of pipe grade will be determined by the District's Representative. If the
necessity for such additional removal and replacement was occasioned by an act or
failure to act on the part of the Contractor, it shall be rectified by backfilling with approved
sand compacted to structural standards and/or one sack slurry as directed by the
District's Representative.

6.5.4 Trench Width

The width of the trench within the pipe zone shall be such that the clear space between
the barrel of the pipe and the trench wall complies with the Standard Detail SD-101. In
general, the widths shown in Table 19 shall be adhered to.

Table 19 Trench Widths

Trench Width

Nominal Diameter Minimum Maximum
6" - 12" O.D.+6" O.D.+9"
14" - 30" O.D.+9" Oo.D. +12"

Trench widths in excess of those shown may be as wide as necessary if for the
explicit purpose of installing sheeting and bracing during the performance of the
work.

6.5.5 Pipe Subgrade

The trench bottom shall have a flat or semi-circular cross section. The bottom of the
trench shall be graded and prepared to provide a firm and uniform bearing
throughout the entire length of each joint except for required "bell holes" at joints.
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Foundations in poor soil where rock and soft spongy and deleterious material exists
shall be removed.

6.5.6 Dewatering
The Contractor shall comply with the requirements of the Los Angeles Regional Water

Quality Control Board Order No. R4-2013-005, General NPDES Permit No.
CAG994004 Waste Discharge Requirements for Discharge of Groundwater from
Construction and Project Dewatering to Surface Waters in Coastal Watersheds of Los
Angeles and Ventura Counties, or most recent General Permit.

The Contractor shall provide and maintain at all times during construction ample means
and devices with which to promptly remove and properly dispose of all water from any
source entering the excavation or other parts of the work.

To ensure a firm, unyielding excavation and preservation of the final line and grade of
the bottom of excavation, dewatering shall be continuous until such times as water can
be allowed to rise.

The Contractor shall dispose of the water from the work in a suitable manner without
damage to adjacent property. No water shall be drained into work built or under
construction without prior consent of the District's Representative. Water shall be
disposed in such a manner as not to be a menace to the public health.

6.6 PIPE BEDDING AND LAYING FOR PVC, DI, AND STEEL PIPE

6.6.1 General

This portion of the work includes the furnishing and installation of all materials and
their proper assembly to result in a first class waterline installation true to line and
grade and free from leaks, cracks and obstructions.

Do not lay pipe without giving the District Representative due notice to inspect the
bedding.

All pipe 24 inches or greater in diameter shall be braced and stulled to prevent
damage during shipment. Any damaged pipe or fittings delivered and unloaded at
trench side shall be removed by the Contractor from the work site.

For steel and ductile iron pipe, the off-loading of the pipe as well as placement in the
trench shall be handled with straps. Chains or bare cinch or choker type cables shall
not be used. The slings shall be sufficient width to prevent damage to the lining or
coating. On 20-foot lengths of pipe or longer, two straps must be used.

The approved water pipeline design is based upon a proper combination of pipe strength
and pipe support. No acceptance will be given unless the work of trenching, bedding,
laying, backfilling and compaction is conscientiously done in accordance with the
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procedures outlined in these Standards and the Contract Documents.

Grades shall be transferred from surveyor’s reference set points based on approved
construction plan and grade. Each length of pipe shall be laid on bedding as
specified and shall have full bearing for its entire length between bell holes
excavated in said bedding material to allow for unobstructed assembly of all joints.
No wedging or blocking with wood or soil to support the pipe is permitted. Under no
circumstances will a Contractor be allowed to dump backfill materials on top of a
pipe which is not continuously supported in its final grade position.

Pipe shall not be laid when the District Representative determines the condition of the
trench is unsuitable. As the work progresses, the interior of the waterline shall be cleared
of all dirt and superfluous materials of every description. Trenches shall be kept free
from water until sufficient backfill has been applied to keep the pipe in place. At times
when work is not in progress, open ends of pipe and fittings shall be securely closed to
the satisfaction of the District Representative so trench water, earth or other substance
shall not enter the pipe or fittings. Pipe or fittings damaged during assembly shall be
removed and replaced.

6.6.2 Pipe Indicator Tape

During the backfilling process, all water mains, service lines, and system appurtenances
shall have pipe indicator tape installed continuously throughout their length at 12 inches
above the pipe. At tees, tape ends, etc., the warning tape shall be tied together (spliced)
with knot to create a continuous warning tape throughout the length of the pipeline and
associated branch lines, appurtenances, etc.

6.6.3 Pipe Laying for PVC Pipe C900 and C905
Because it is a plastic product, the pipe should be covered with an opaque material if it is
to be stored outside for a prolonged period of time (more than 45 days.)

Gasket lubricants shall be non-toxic and water soluble specially prepared for use in
potable water systems.

In obtaining a square end cut, a PVC pipe cutter is recommended, but conventional fine-
tooth hand or power saws may be used.

Field beveling of pipe ends after cutting can be done with special beveling tools or with
such items as rasps.

The minimum short length of pipe shall be two feet and must meet the requirements of
DR18 and DR14. The use of short pieces must be approved in advance by the District
Representative.

6.6.3.1 Trench Grade Sheets

Prior to laying pipe, trench grade sheets must be submitted to the District's
Representative with identification of horizontal and vertical angles and appurtenances.
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Stationing and elevation shall be at 25- foot intervals and on all angles and
appurtenances. Elevation shall consist of top of pipe and finished surface at these
points.

6.6.3.2 Lowering of Pipe into Trench.
Pipe shall not be lowered into the trench until the pipe bedding has been brought to
grade.

6.6.3.3 Pipe Deflection

The pipe joint shall not be deflected either vertically or horizontally beyond the limits
recommended by the manufacturer. Table 20 shows the minimum curve radii for C900
and C905 pipe.

Table 20 — Pipe Layout for Curved Alignment

C900 Minimum Curve Radius
Pipe Diameter
4 inch 100 feet
6 inch 150 feet
8 inch 200 feet
10 inch 250 feet
12 inch 300 feet
C905 Pipe Diameter Minimum Curve Radius
14-36 inch 764 feet

Special design is required for short curve radius.

Pipe deflection by the use of staking or any mechanical means is not permitted under
any circumstances.

6.6.3.4 Locating Wire

Twelve gauge blue insulated copper wire shall be provided in the pipe zone directly on
top of the pipe centerline. Copper wire shall be periodically wrapped or taped to the water
pipe at intervals of five feet apart along the barrel by means of short strips of adhesive
tape. Wire shall be continuous between successive valve boxes (including air and
vacuum and valve boxes associated with fire hydrants and blow-off assemblies.)

The Contractor will perform all required tests to assure the continuity of the copper wire.

6.6.4 Pipe Laying For Steel Pipe

6.6.4.1 Shop Drawings
Shop drawings of all pipe and fittings shall be submitted to the District's Representative
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for approval prior to fabrication of the pipe and fittings. Pipe lay sheets shall be included,
consisting of drawings of lay, identification of joints, horizontal and vertical angles, and
appurtenances. Stationing and elevation shall be shown on all joints, angles, and
appurtenances. Elevation shall consist of top of pipe and finished surface at these points.
Fabricated angles shall meet the requirements of AWWA C208. Except for butt strap
closures, field fabricated fittings are not permitted unless approved by the District. Format
for shop drawings and lay sheets may be obtained from the District Representative. Such
approval is an additional precaution against errors and is not to be construed as relieving
the Contractor of the full responsibility for the accuracy of the shop drawings.

6.6.4.2 Trench Grade Sheets

Prior to laying pipe, trench grade sheets must be submitted to the District’s
Representative with identification of horizontal and vertical angles and appurtenances.
Stationing and elevation shall be shown on all joints, angles and appurtenances.
Elevation shall consist of top of pipe and finished surface at these points.

6.6.4.3 Rubber Ring Joints
Joining the pipe is similar to that for PVC and DI pipe with exceptions noted under
Section 6.6.3.9 Welded Joints and Section 6.6.3.12 Electrically Bonded Connections.

6.6.4.4 Flanged Joints

The inherent problem with flanges is they are rigid and do not provide flexibility. Three
keys to their installation are (1) uniform tightening of the bolts; (2) do not mate steel
raised face flanges with flat face cast iron flanges or vice versa and (3) prevention of
bending or torsional strains. Proper anchorage is important to meet the latter objective.

All flanges, bolts and nuts must be covered with Sanchem NO-OX-ID per Section 5.7 of
these Standards.

6.6.4.5 Flexible Coupling Joints

Joints shall be completed in the trench after the pipe is laid to the alignment and grade
shown on the Drawings. Each pipe, for a distance of six to eight inches back from the
end, shall be thoroughly cleaned to remove oil, dirt, loose scale, rust, and other foreign
matter. Flanges, gaskets, and sleeves shall then be assembled on the pipe ends in
accordance with the manufacturer's recommendations. Coupling sleeves shall be
accurately centered over the pipe ends and one pipe and shall touch the coupling
sleeve centering stop if the coupling sleeve is so equipped. Bolts and nuts must be
covered with Sanchem NO-OX-ID per Section 5.7 of these Specifications.

6.6.4.6 Lowering of pipe and accessories into trench
Pipe shall not be lowered into the trench until the pipe bed has been brought to grade.
The sealing surfaces of all materials shall be kept clean during installation.

When pipe laying is not in progress, the open ends of installed pipe shall be closed to
prevent entrance of trench water or other substances into the line.
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The pipe joint shall not be deflected either vertically or horizontally beyond the limits
recommended by the manufacturer.

6.6.4.7 Mortar Lining of the Interior Joints

When the section has been laid in place, the joint shall be finished by pulling a rubber
ball, or the equivalent, through the joint to finish it off smooth with the inside surface of
the lining (swabbing.)

The Contractor must obtain a Confined Space Permit prior to mortar lining the interior
joints when the pipe is 24-inches or larger.

No pipe shall be filled with water until at least 24 hours after the joints have been
mortared.

6.6.4.8 Welded Joints
Field welding of joints shall be in accordance with AWWA C206.

No welded joint shall be backfilled until it has been inspected by the District
Representative. Sufficient trench space shall be left open in the vicinity of each joint to
permit visual inspection around the entire joint.

All welding shall be done by experienced welders qualified in accordance with the
standards of the AWS and certified per ASME Section IX. Welding electrodes shall
comply with the requirements of ASTM Specification A233. Welding procedures shalll
meet qualifications of AWS Standard D10.9 Qualification of Welding Procedures and
Welders for Piping and Tubing.

Welds shall be applied by means of continuous stringer beads. Each bead shall be
thoroughly cleaned and descaled before the succeeding bead is applied. The metal shall
be deposited in successive layers and the minimum number of passes or beads in the
completed weld shall be as shown in Table 21.

Table 21 — Welding for Steel Pipe

Steel Cylinder Thickness Fillet Weld
(inches) Minimum Number of Passes
Smaller than 3/16 1
3/16 and 1/4 2
5/16 and 3/8 3

In all welding, undercutting of the base metal adjoining the weld is a defect and shall be
repaired. Overlapping or burning back the inside or outside corner during the application
of a fillet weld is not permitted. The finished fillet weld must be free of grooves, deep
valleys or ridges and contain no abrupt changes in section at the toe.

Lap or fillet welds shall have legs of equal size except when specified otherwise and
they shall have a throat profile that is straight to slightly convex. In no case is a throat
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with a concave surface acceptable.

After the joints are welded, each joint shall be grouted with cement mortar in the same
manner as specified for mortar lining of interior joints.

6.6.4.9 Butt Strap Closure Joints
Butt strap closure joints shall be completed in the trench after the pipe is laid to the
alignment and grade shown on the Drawings.

They shall be field welded to the outside of the pipe along both edges by full
circumferential fillet welds. The interior of butt strap joints shall be grouted with cement
mortar as specified in Section 6.6.3.8 for mortar lining of interior joints.

A Y-standard five-inch pipe coupling shall be welded to the top section of the butt strap
to permit access for mortar lining the inside of the joint. The coupling shall be closed with
a five-inch solid steel plug welded to the coupling.

The exterior of butt strap joints shall be wrapped with mesh wire and completely covered
with mortar equal to the thickness of the existing coating.

Except for butt strap closures, field fabricated fittings and welded butt joints are not
permitted, unless approved by the District Representative.

6.6.4.10Mortar Coating of Exterior

Grout shall be composed of one part Type Il cement to not more than two parts sand
thoroughly mixed with water to the consistency of thick cream. Sand gradation shall
conform to the requirements of ASTM C33 except that 100 percent shall pass the No. 16
sieve.

The joints shall be coated with cement-mortar, retained by suitable bands or diapers so
as to bridge the joint and retain the grout without leakage. The diaper shall be made of
heavy duty sail cloth of sufficiently close weave to prevent cement loss from the mortar.
The fabric shall be hemmed on each edge and shall contain a metal strap within each
hem sufficiently longer than the circumference of the pipe to allow a secure attachment
of the diaper to the pipe. The diaper width will depend on pipe size and design and
shall be the width recommended by the manufacturer. The diapers shall be Mar-Mac
fabric diapers or approved equal.

The grout space, prior to filling, shall be flushed with water so the surface of the joint to
be in contact with the grout will be thoroughly moistened when the grout is poured. The
joint shall be filled with grout by pouring from one side only, and shall be rodded with a
wire or other flexible rod or vibrated so the grout completely fills the joint recess by
moving down one side of the pipe, around the bottom of the pipe, and up the opposite
side. Pouring and rodding the grout shall be continued to allow completion of the filling of
the entire joint recess in one operation. Care shall be taken to leave no unfilled space.
The exposed portion of the grout at the top of the pipe shall be coated with a sealing
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compound or covered with burlap or moist earth.

6.6.4.11Electrically Bonded Connections
Jumper bond connections shall be welded on all underground connections where
sections of steel pipe are joined by means of rubber rings.

The Contractor will make electrical and mechanical tests to determine that each joint
between sections of pipe is satisfactorily bonded. The Contractor will then perform all
additional work required to assure the pipeline is electrically continuous.

6.6.5 Pipe Laying for Ductile Iron Pipe

Ductile iron pipe shall be laid in accordance with manufacturer instructions and in
general compliance with the applicable procedures as listed for PVC and steel pipe.
Where specified, the District may request a specification for such installation practices.

Tapping of the pipeline for services is not allowed.
6.7 BACKFILL AND COMPACTION FOR PVC, DI AND STEEL PIPE

6.7.1 General
Backfill and compaction will be as listed in the Standard Specification for Public Works
Construction Latest Edition, by APWA/AGC.

Within the rights-of-way of the State Department of Transportation, the Ventura County
Public Works Agency Transportation Department, the City of Ojai, and the City of
Ventura, backfill and compaction shall be in accordance with requirements and
provisions of the permits issued by those agencies. Such requirements and provisions,
where applicable, shall take precedence and supersede the provisions of these
Specifications.

There are several distinct zones to be considered in the backfilling procedure as shown
in Standard Detail SD-101.

In all cases, the filling of trenches shall be subject to approval by the District
Representative and/or City or County Public Works Inspector who shall have full
authority to order compaction tests to demonstrate the actual backfill density.

6.7.2 Backfilling Pipe Zone

Sand as specified in Section 5.6.3 of these Standards must be used and shall be
placed in the pipe zone with particular attention to getting material to the underside of
the pipe and fittings to provide a firm support along the full length of the pipe. Care shall
be exercised in backfilling to prevent damage to the pipe or coating, as applicable.

6.7.3 Jetting Method in the Pipe Zone
Jetting with water to consolidate the sand in the pipe zone is acceptable when
foundation soil provides adequate drainage and jetting is approved by District
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Representative.

Acceptability of backfill in the pipe zone will be determined primarily by visual inspection
and probing by the District Representative to determine that no voids exist in the
backfill. The backfill within the pipe zone shall be per Standard Detail SD-101.

6.7.4 Backfilling Above Pipe Zone
Testing for pipe and joint leakage will be done after consolidation of the backfill to the
top of the base zone and after service lines are installed to the property lines.

Contractor shall assume the responsibility of removal and replacement of backfill
necessary for correction of defective conditions revealed by testing at no expense to the
District.

In traffic areas within public rights-of-way where pavement is to be replaced, the City or
County requirements may call for a cement sand slurry mixture to be used for trench
backfill at no expense to the District.

Standard Detail SD-101 shows the District's trench requirements within the paved right-
of-way.

6.7.5 Compaction Tests

All required excavations and tests for private Owner-installed facilities will be performed
at no expense to the District. Tests shall be performed in accordance to ASTM D1557
by an approved geology laboratory.

The Contractor shall make all necessary excavations for compaction tests. The number
of tests and their location and depth shall be determined by the District's Representative
and/or a Representative of those agencies where construction is within their rights-of-
way.

Compaction test results shall be submitted in writing to the District inspector prior to
testing for pipe and joint leakage.

6.8 THRUST BLOCKS AND ANCHOR BLOCKS
Do not place concrete without giving the District’s inspector 48 hours’ notice.

6.8.1 Concrete Thrust and Anchor Blocks

Concrete thrust and anchor blocks shall be placed as required and shall consist of
Portland cement concrete containing not less than five sacks of cement per cubic yard
and shall conform to the applicable provisions of the Standard Specifications for
Portland Cement Concrete. Concrete thrust and anchor blocks shall be placed between
the undisturbed ground and the fittings to be anchored. The concrete shall be placed so
pipe joints and fittings are accessible for repair. All concrete supports shall be allowed
to cure for at least five days prior to filling the supported pipe with water or per special
design provisions.
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Quantity of concrete and the area of bearings on the pipe and undisturbed solil shall be
as shown on the Drawings and per Standard Detail SD-102.

6.9 RESURFACING AND RESTORATION
Resurfacing and restoration will must comply with the Standard Specifications for Public
Works Construction Latest Edition by APWA.

Within the rights-of-way of the State Department of Transportation, the Ventura County
Public Works Agency Transportation Department, the City of Ojai, and the City of
Ventura, resurfacing and restoration shall be in accordance with requirements and
provisions of the permits issued by those agencies. Such requirements and
provisions, where applicable, shall take precedence and supersede the provisions of
the Specifications.

Substructures removed or damaged on public or private property shall be restored or
replaced unless such structures are designated on Drawings "to be abandoned.” Such
structures include, but are not limited to: trees, bushes, plantings, ground cover, mail
boxes, fences, and sprinkler systems.

Any temporary paving, barricades or special provisions required by public agencies
shall be furnished at no expense to the District.

6.10 HOT TAPPING
Each new service shall have its own service line unless prior approval is received from
the District Representative.

Hot tapping shall only be done in the presence of the District Representative. The
tapping mechanism shall be as recommended by the tapping manufacturer.

Hot taps on steel mains must use reinforcement collars when the diameter of the
branching pipe is less than half the main pipe diameter. When the branching pipe
equals or exceeds half the pipe diameter, a full wrap saddle shall be used.

Hot taps of one-inch through two-inch must use a reinforcement collar and a 3,000-
pound steel coupling.

6.10.1 Hot Tapping Contractors

Contractor must adhere to approved District tapping standards. No tapping shall be
performed on steel cylinder pipe where the horizontal or spiral weld of the pipe will be in
contact with any part of the nozzle or collar per Standard Detail SD-111.

Approved hot tapping Contractors for District-owned water systems 3-inches and
larger are:

e Koppl Company, Inc.
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Contractors who wish to perform 1-inch or 2-inch hot taps must provide proof of
experience and references and receive prior District approval to perform hot-tapping.

6.11 SERVICE CONNECTIONS AND SERVICE LINES

As shown on Standard Details SD-111 and SD-112, service connections to the main
where copper tubing is used for the service line shall be made at 20° above horizontal
(springline.)

Water service laterals at intersections shall be located outside of the intersection
valving whenever possible.

Service lines shall be one continuous length "snaked" within the trench to allow for
expansion or contraction.

6.11.1 Service Taps
In no case shall a service tap be made in a main closer than two feet from a joint or

fitting. Service taps shall not be less than two feet apart on PVC main, and no less than
18 inches apart on steel pipe mains. Service taps shall be located opposite the meter
locations so the service laterals will be perpendicular to the water main and street
centerline. Service tap locations varying more than five feet from the perpendicular
must be approved by the District's Representative prior to installation. Unless otherwise
noted on the Drawings, service taps shall be located so the water service lateral is
parallel to and 10 feet from the sewer lateral serving the same property.

6.11.2 Dielectric Connections
Dielectric connections shall be provided where dissimilar metals are joined and shall
conform to details shown on the Drawings or in the Contract Documents.

6.11.3 Earthwork
Earthwork shall conform to Standard Detail SD-111.

6.12 INSTALLATION OF VALVES AND FITTINGS
Valves and fittings shall be installed at the locations and grades shown on the
Drawings. The following items comprise a partial check list:

o All line valves at intersections shall be located as close as possible to
the beginning of curb return and/or end of curb return.

. Water distribution mains shall have valves spaced no greater than
1,000 feet apart or as shown on the Drawings.

. At water main intersections, each branch shall be valved. Where

relatively short blocks separate water main intersections, one of the
two valves between the water main intersections may be eliminated.

. All valves and appurtenances at depths greater than eight feet require
special design and District approval.
o Valve restraints shall be used when installing mechanical joint valves
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below ground.
. When placing thrust blocks around a fitting, the concrete must be
around the fitting and not the joint.

6.13 INSTALLATION OF FIRE HYDRANT ASSEMBLIES
Fire hydrant assemblies are to be installed in accordance with the general instructions
contained in AWWA C600 and AWWA Manual No. M17 and Standard Detail SD-109.

The setback from the curb face must be per Standard Detail SD-109, whether the fire
hydrant is on a public street or within a private street.

Fire hydrants at or near street intersections shall be located inside the intersection
valving and located at the beginning of curb return or end of curb return. Fire hydrants
located between intersections must be located on property lines.

The fire hydrant shall be positioned so the bolts between the extension piece and the
hydrant are accessible, as shown on Standard Detail SD-109, except the distance from
the ground to the bolts shall be three inches.

Painting shall be per Sections 5.7 and 6.15 of these Standards with all metal surfaces
above ground being painted.

6.14 INSTALLATION OF METER BOXES

Specific installation details are shown on Standard Details SD-111 and SD-112. The
District will select the meter type and install the meter after proper arrangements have
been made.

6.15 PAINTING
Paints shall be delivered to the jobsite in original cans or packages bearing the brand
name and the manufacturer’'s name.

Paints specified shall be used unless written District approval to use other products is
obtained in advance.

Manufacturer’'s recommended time between coats will be used as a guide as to when
the next coat of paint may be applied.

The Contractor shall notify the District Representative after surface preparation and
after the application of each successive coat of paint.

Surfaces to be painted shall first be thoroughly cleaned to remove dirt, loose scale, rust,
oil, grease and/or other foreign matter immediately prior to painting.

After cleaning, metal surfaces shall receive two primer coats of a minimum film

thickness of 15 millimeters each or equivalent conditioning or seal coats and two finish
coats of two millimeter thickness each.
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6.16 ABANDONMENT
The Contractor shall remove and dispose of or abandon in place existing pipelines,
structures, or appurtenances as shown on the Drawings.

Abandonment of all water mains and appurtenances shall be approved by the District prior
to any such work.

Water lines to be abandoned shall be pumped full with a two-sack sand slurry mix and a
blind flange shall be installed on each end, unless otherwise shown on the Drawings.
Each end shall be encased with a minimum of six inches of concrete per Section 5.8.4
Said concrete shall thoroughly cover all exposed metal.

Structures and appurtenances associated with lines to be abandoned shall be removed
by the Contractor.

All materials and appurtenances determined by the District Representative to be
salvageable are District property and shall be delivered by the Contractor to the District
warehouse at no cost to the District.

6.17 HYDROSTATIC TESTING OF WATER MAINS

All completed waterlines, as well as the service lines and appurtenant structures, will be
tested by and at the expense of the Contractor in the District Representative’s presence
prior to field acceptance of the work. The Contractor must correct all defects in
workmanship or materials which become evident by inspection or testing at any time
during the work. Testing will be done after the complete installation and compaction of
all underground utilities, except as modified below.

6.17.1 General Requirements

Pipe and all appurtenances shall be subjected to a four-hour hydrostatic pressure test.
This test shall consist of applying to the pipeline a pressure of 50 psi in excess of the
designated working class of pipe. Pressure tests shall not be performed until backfill
and compaction is completed to subgrade per Section 6.4. Re-tests shall be conducted
following "disturbances” of the pipe zone pipeline or appurtenances at the discretion of
the District Representative.

The maximum length of pipe to be included in any one test shall be no more than
2,500 feet or the distance between valves, whichever is greater. The Contractor shall
provide suitable test bulkheads, blocking and fittings to permit such sectionalizing.

6.17.2 Flushing
Before conducting hydrostatic tests, flush pipes with water to remove dirt and debris.

Maintain a flushing velocity of at least 2.5 feet per second (fps) for water testing. Flush
pipes for time period as given by the formula:
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in which:

T = flushing time (seconds)
L = pipe length (feet)

For pipelines 24 inches or larger in diameter, acceptable alternatives to flushing are use
of high-pressure water jet, sweeping, or scrubbing. Water, sediment, dirt, and foreign
material accumulated during this cleaning operation shall be discharged, vacuumed, or
otherwise removed from the pipe.

6.17.3 Preparation
The test shall be applied at an approved outlet. The Contractor shall provide and later

securely plug such fittings. The line shall be flushed, filled, and maintained at operating
pressure for a period of at least 72 hours prior to testing to satisfy any system water
absorption. (Seventy-two hour soak period not required for PVC pipe). While filling and
immediately prior to testing, all air shall be expelled from the pipeline.

In selected cases, the fire department may require a check of the fire flow or pressure
following construction. In such instances, the Owner/Contractor shall assist the fire
department, as appropriate.

6.17.4 Procedure

After the 72-hour soak period, the pressure in the pipeline shall be increased to the
specified test pressure. When the test pressure is reached, the pumping shall be
discontinued until the pressure in the line has dropped 10 psi, at which time the
pressure shall again be increased to the specified test pressure. This procedure shall
be repeated until four hours have elapsed from the time the specified test pressure was
first applied. At the end of this period, the pressure shall be increased to the test
pressure for the last time.

6.17.5 Leakage

Leakage shall be considered as the total amount of water pumped into the pipeline
during the four-hour period, including the amount required to reach the test pressure for
the final time.

If leakage exceeds the allowable leakage, the leak points shall be located and stopped,
and all defective pipe, fittings, valves, and other accessories discovered shall be
removed and replaced.
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Allowable leakage shall be computed as:

Where: L = CNDP

1,850
L= Maximum allowable leakage in gallons per hour for
the section of pipeline being treated
C= 0.25 for PVC pipe with rubber gasket joints
C= 0.50 for cast iron pipe with rubber gasket joints
C= 0.125 for flanged joints
C= 0 for welded steel pipe with welded joints
N = Number of joints in length tested
D= Diameter of pipe in inches
P= Test pressure in psi

When the pipeline being tested contains more than one type of joint or pipe type
allowable, leakage shall be computed for each, then summed for a total allowable
leakage. The District Representative will provide the Contractor a temporary water
meter to measure leakage.

6.18 DISINFECTION, SAMPLING, AND ANALYSIS

Disinfection is the last step necessary before connection to the existing water mains.
After flushing and pressure testing, and prior to acceptance of the work, the entire
pipeline including all valves, fittings, hydrants, service laterals, and other accessories
shall be disinfected in accordance with the current AWWA Specification C651.

Contractor shall also comply with the requirements of:

e California State Water Resources Control Board (SWRCB) California
Regulations Related to Drinking Water, Chapter 16. California Water Works
Standards

e Order WQ 2014-0194-DWQ General Order No. CAG140001 Statewide National
Pollutant Discharge Elimination System (NPDES) Permit for Drinking Water
System Discharges to Waters of the United States

Contractor shall comply with Total Maximum Daily Loads (TMDLSs) when performing
work including:

Casitas Water System
e Total coliform (Ventura coastal)
e Algae (Ventura River)

Ojai Water System
e Algae (Ventura River)
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TMDL requirements for both systems include tributaries to the Ventura River.

6.18.1 Repetition of Procedure

If the disinfection fails, then the procedure shall be repeated at the Contractor’s
expense until passing.

55



Casitas Municipal Water District Standard Details and Specifications

March 2021

7 STANDARD DETAILS

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

Pipe and Trench Backfill

Thrust Blocks

Mainline Valve and Anchor

Turnout

2-inch Air Valve

2-inch Blow-off and End Drain

4-inch Blow-off

4-, 6-, and 8-inch Blow-off and End Drain
Fire Hydrant Wet Barrel Type

3-inch-12 inch Fire Service Double Detector Check Valve Assembly
Meter Service Plan and Profile

Meter Service Copper Pipe Material List
Guard Post

Water Sampling Station

Marker Ball Detall

56



Jaka\ . uapvyNw veanae

.

§W§18>om&<

‘31va 7 Y3IOYNVI JONVN3LINIVW ONV SNOILVE3dO

\N.}.M §\§u\§ d3noYddy

R pepey SURONTRG AeTe\Danma\d

T14X0Vvd HONF™L ANV 3did

, _'3lva HIDVNVIN ONINIINIONT

171349 3did 3HL 40 3dIS HOV3A NO
XVIN . L-NIN .9

SVH TVIH3LVIN SAILVYN FHIHM MOIHL .21 39 TIVHS 3Svd 3did

%06 INOZ IdId IHL NI ANV %S6 39 TTVHS ANOZ HONIHL IHL

GlLL-ds ¥3d
3dld A0V T14MOVE ANVS NI T1vE ¥IMNHVIA 30V 1d @

AdV.L ¥INHVYIN ONINSYM D)

103royd 3HL 40 IONVLHIDOIV

OL ¥O0Idd IAILNISTHdIY LO1Y1SIA V 40 IONISTHd

FHL NI HOLOVHLINOD IHL A9 ALINNILNOD 1vOId10373 HO4
d31S3L ANV 1334 § AYIAT A3dVL 39 TTVHS FHIM ¥30vHl

dO.Ll NO 138V7 LONd0¥™d HLIM A3LNIIHO 39 TIVHS 3dId

NOLLOG HONIYL NI .9 NVHL ¥IDHVT SHO0Y

© @ © @

NI NOILOVdINOD 3HL ‘a3sN SI TI0S JAILYN I¥IHM SYIHV NI

ONIdd3d 3HL 40 LNINIDV1d

JHL ONILITdINOD OL HOIdd «3TOH 1134, HOVA dNVL-ONVH
ANV 711434 TTVHS HOLOVYLNOD 1139 IHL NO 1S3y

1ON S300Q Adid 3HL 40 LHOIAM IHL 1VYHL OS LNIOr 3did

HOV3 HO4 .ITOH 1136, ILVAVOX3 ANVH TIVHS ¥O1ovdIN0D ©

SLNINIFHINOTY LINYId ¥O SAYVYANVLS ALID HO
‘ALNNOD ‘ILVLS ¥3d 3AvHOENS ANV LNINIAVC ‘HONIHL @

‘S31O0N

|
)

NIVIN 40 H1d43A'NIN .2v

INIWIAVd NOILIANOD

Q w STVAMALNI
5 i S 1V 3did OL Q3dv.L
Q NOILYINSNI 3N 18 HLIM
= 2 3YIM ¥3ddOD aIos
h: m Q3LVINSNI VO 2}
2z ©
el® v T4HOVE ANVS
~ i Q3.LOVdINOD
mE
m LINy3d
1) 3LVLS/ALNNOJ/ALIO
¥3d GIHINOIY SV HO
v V AMHNTS ININIO-ONVS
i ‘q3LOVdINOD
av  SSV10 111450V
- " IVIM3LYIN SALLYN
Y
7 AN
5 Y 2
X|T 4 /\\ XA
QN NN NN
o L
% N
2" N\ A
8 (X XK
= @ N/ / % /
S N PO
s Y A
/\///,“ \/,///\\//,\\ /\\ /\\
WA

NOLLIANOD

ONILSIX3 =

dVTd3IN0
SSINMOIHL NIN .S°L

HON3YHL 40 3dIS
HOV3 1NO ¥3NAO0 .2l

Km_o.c\n_x:m

ONLLSIX3




0 pR SO\ PR\

¢01L-ds _ 02834 mvamnl g oo snomliwms s | e | e |o@r | e ooy |ovoz | L | W | 25 | | w9
Joussiq iaiep) [ediouny H .N\&\N § NMW.W WN“\NEBE& vw | vz | vz |ewov | vz |ewoy |1eoz | 1e | e | v | e | w0
_ £ £ | 8 | 8 |oeor| 8L |oeer| vz | vz | vz | £ | w2 | .2

| 31iva HIOVNVYN IONVNILNIVN ANY SNOILYHIJO
1 [2h-g aanouddv| 62 | €b | € |ve®y| €L [vooy| 2@z | 8L | 8L | 62 | 8L | .0
' 9 ‘H O O @ L .8

» - 9l 6 |zvov| 6 |zvov| ez | 2 2t | o | 2

h"mhé HIOVNVIN ONIYIINION v w V m mN©V m WN@V mw@N w m w @ :m

& / 71 x a3nodddyv

SMD0719 LSNYHL Ik \WQ\ i 353%\
4 \ .~ ﬁ % 14 14 € Ty | € [Z1®p | L'edg 9 9 9 9 W
ININISYON3 .09 -0€ | H [2) 4 3 a 0 g v =
(3sv0) NOILdIMOS3a adid
HOHONY TVOIdAL

SHVE TYNIGNLIONOT v

| O | =

V——

o e -
P i T

STNVA _
HLAIM

NOILOIS-SSOHO TVOIdAL

NOILD3S

7108 GITUNLSIAND) A2
HONZYL 40 3aIS
LSNIVOV 038N0d
39 0L 3L3UONOD
vIHV ONRIVIE

v3auv
ONIdv3g

I .
m .
o} =

00

Y —

W2 @ SYVYE AadVHS-N v#

R

A

PN dvO aN3
A a3ddv.l
22

A o N

2

3dld 30IAE3S YO
NIVYd anN3 ‘440M018

a3asvo

1334 IHYNOS NI V3HVY ONIFYIE MO0T8 LSNYHL

T4%0VE d3LOVdNOD A3A0HddY LOIHLSIa HO

1108 d399NLSIANN LSNIVOY d30V1d 39 TIVHS S30V4 ONIYY3E ¥0019 LSNYHL

H33INIONT

1OI¥1SIa 3HL A3A0OYddY 38 TIVHS SNOILIANOD 1VI03dS HO4 a3dIN0D3y
V3YV ONIYYIE TYNOLLIAAY "WNWINIW ¥3A0D 40 L334 $2 HLIM 3¥NSS3dd 1I0S

318YMOTTV 4Sd 0002 ANV JUNSSTMd ISd §22 NO a3Sve SYIY %0078 LSNHHL
:S31O0N

0 3SVvO

XYR/R 4

V 3SY0




SR ey e\ pees\pauc\o

L¢0¢ 934

‘31vd "A3d

Jya

o M3IDYNYWTVMINZD

b

AT Ty

a1va

[2-h-§

¥ YIDVNVIN 3ONVNILNIVW ANV SNOILVEIdO

N\

JOHONV ANV 3ATTVA INITINIVIN

:34va HIOVNVIW Oz_mmmz_wzw

vﬁE§§§¢

A\

(ONILLIA ©DNNS)

e .

M3IA AN4
HLAIM
“HONZHL * aoy .2/l
aiFal T ]
HONZHL . et
=3 / YOHONY
NOLLOS 3134ONOD
THIM HIOVHL - | 3did 5Ad
H3ddOO Zl# L, seHas
o K
Y //\,//\//\ \/ ] \/\ p
SLKLLLH Z DRI

y i w ek

ININIAV
HLIM
HSNT4

ANNOYO TVHNLVYN
40 3dVvy9O HSINIL

“a

M3IA 3dIS
HONTHL
40
NOLLOS
ﬁ__m
o TR
JYIM HIOVHL
Y3dd0OD Z1#
oNIaa3g
3did OAd
gedas S aINVS
o Y
K AN
\&44W M@%&%ﬁ_

wd3LYM AMIND. AIHHVYIN HIAOD
HLIM XO8 IATVA €O ALSIHHO

kY

4 <,

/Zm__\/_m_><n_
HLIM

HSN14




SPrg pepemg espRo\Reg peRE\RE U\

.VO _\lnw _I l20¢ g34 :31vd A3y ”m}o\ HIDYNVA TVHENTD 4

BT

‘31va HIOVNVW FONVNILNIVW ANV SNOILVHIHO
- a3an0dddY

1NON¥NL
vNoO3
d3N0YddY HO .ONTYOIN. (PIN) ONILLIHA dI¥D daNIVY.LSIH § FN% m%wkmmmm Mwm%_u
V HLIM NOISNILX3T 3did TvH3LY TV 4O IONV14 aNIg 914 X014 \\

V34V ONIdv3g

(S319VA 3218)

'SOddS dYVANVLS NIVIN 3LV

d3d IATVA 3LV

JdIM H30VdLl 'SO3dS AYVANYLS d3d

¥3ddOO Z1# IAIT1S/37AAVS ONIddVL
_— oi\\\\ V/ ¥0 33L NO¥I 371L0Nd
GRRBL R R s
ENACANVAY/ NN
S A BT

ANNOYEO 1vd D._.<Z\

40 3AdvyO HSINIL

. a7 . a4
P s

a31vO0T ATISY3 38 OL ANNOYD INIWIAYH HLIM HSAT4

VHNLVYN 3A08V d3SIvy

w3 LVYM AMIND. AIMEVIN HIAO0D
HLIM XO8 IATVA €9 ALSIYHO




g s Spmo\eReg Reme\pansea\o

mc —‘...D w _ l¢0c 834 '31va A3y :31va) ,_ HIOVNVIA TWH3IN3O
edioun NG NOILOIGSI¥NF ONIAVH AONIOY ANV HIANIONI IHL OL AHOLOVHSILYS
ﬁ_.ﬁ_ngg_ 1K a7 NOILYO01V NI 318¥MOTTV NIHM 30V1d 38 TIVHS SLSOd Q¥vNo
% / , i \U 3lva §39YNVIN 3DONYNILNIV ANV SNOILVEIdO £11-aS ¥3d A3HINDIY S1SOd ayvNO OML @
Ww Th A \N.}.m. a3A0¥ddY
rN H m ONITdNOD AAVIH d3d713M d30HO4NIZY
, ‘3iya _ YIOVNVW ONI¥I3NION3( \ ¥O 31dAvs IDINEIS A3IA0HddV ISN ‘Idid T331LS OL NOILOINNOD HO4
= 7 7Y // AINOHddV
ANTVA HIV .2 SOy | |
‘ o s ‘S3LON
* A NIVIA
HILYM
|
SdVdLS 378N0A 3ZNOYd \

1V714 /M 37aAvs 30IAY3S IZNOYd

(14 O0s¢)
007179 LSN¥HL ILIYONOD

J13H4ONOD HLIM
LOVLINOD NI NIHM 3dV.L A10d
HLIM 3dld 43dd00 dVyM

"

NOISSTHdINOD X d'I'IN

ONITdNOD d3ddvL

3dAL TIvVE dOLS NOILYHOdHOD

J1L34ONOD HLIM

S Tup/L 3S1Y (310341 SY)
«0~€ WNWINIW

-LOV.LNOO NI NIHM 3dVL A70d
HLIM 3did ¥3dd00 dvdm

(14 0s¢)

3dld ¥43dd09D .2

00719 LSNHHL
J134ONOD

1IV13d AT9NISSY IATVA HIV W2

NN LYY Y Y YT
3dV. AT0d HLIM 3dlld ¥3dd0O 'K/ R wanihe - /\\/\\/\\/\\/\\/\\/\\/
dVaIM ANV 8Y1S SLTHONOD I ENNINININENANA 2. S & RO NN
A A S AT £ :
R AR R r—
\V/V\///\\/\//\\/W/\/\//\///\\,J_ \W//\\/\/V\\\//\\/ o IEE Ao 5 O — |
| —— [ 3wnadol NOISSTHNOD NGO .2 AM
-
avd 31IHONOD = aleLl __N\‘
<EE 0F * JHYNDS .82 < IATVA TIvE b0V 133LS SSTINIVLS .2
- \\\.\\‘
(1ol €) ~—] T —— I1ddIN SSv¥g .2
e EC RS e _
1708 YOHONY .9 X .8/¢ WNOI AIA0OHdAY HO ¥S125ZXEH0SNT
[0 0 0 0 X8 SIRITS OILVN-0-LNIA .2 —>
4‘./
WNO3 GIAOYdY HO LSVOHOWNY
(HOIH .9€ X VIA .02)
(40700 ANOLSANYS) IHNSOTONI
ANTTAHLIATOL ALISNIA MO
~ NI .87 —




JLVa A3

30, | HIOVNYW/IVHINID /]

G

NOILDIASIENC ONIAYH AONIOV ANY ¥IINIONT IHL OL AHOLOVASILYS
NOILYOOTV NI 318YMOTTV NIHM A30V1d 39 TIVHS S1SOd advNo

®©

EZ I

IZ-h~

7N

HIOVNVIN SONVNILNIVW ONV SNOILVHIHO
Q3A0HddY

€11-0S H3d NOILYTIVLSNI ANNOYO IA08Y ¥O4 A3HINDIY S1SOd A4VND OML

O)

ONITdNOD AAVIH d3A13M A30HOANIZY

g PRy Epmc\eeg pemsg\nausd\o

:31va HIOVNVYW OZ_mmmZ_QZW ™

¥0 370Avs 3IDINYIS d3IA0HddY 3SN ‘Idid 133LS OL NOILOINNOD HO4

®©

¥3dd0D d3Lvams

ddid ¥3dd02 .2

JL3HONOD HLIM LOVLINOD
NI NIHM 3dV.L A10d
HLIM 3did 43dd00 dvdMm

/
) 2 7 ANOHddVY
NIV¥Q aN3 ® 340 mo1g .z /T/E/C \W@\\@S@Egﬁ\a o
NOILO3INNOOD NNY-NO
(14Dse) — A
0018 ._.w%nw_‘I._.mm_mw_.mmUZOO wn_Dmnu_am_m__wn_w/omm__Man_Nﬂ._muﬂm
¥3Ldvay ITVNaS /

ANTVA 84N0

(ML22-118) BATVA TOHLNOD
X08 ¥3L3W aHO4 - IATVA .2
(QYVH WM. 3dAL)

3dld ¥3dd0D .2

NIVIA

3did ¥3dd02 .2 —F

206 ¥3dd0D .2

H31IN30 NI NOLLISOd

#._._m

, NIN &

\/\ v ¢
Ry

7
RN //,,\\,
NN A

‘/Em_xozoo HLIM 5528'\‘ i

NI NIFHM 3dV1 A70d
HLIM 3did 43440 dvim

NOILVTIVLSNI ANNOYD IA0GY

NOILVTIVLSNI ANNOHD MO39
(L4 0s€)
30078 LSNYHL I13YONOD

NOILO3INNOD aN3-av3ada

QHYH WM. 3dAL 31IHONOD HLIM LOVLINOD NI NIHM
Fpd DEd IAWA uNo  3did ¥3dd0D .2 3dV1 AT0d HLIM 3did ¥3ddOD dvim
Y0018 1SNYHL 3LIYONOD  (ML2L-L18) SATVA TOULNOD (z01-as ¥3d)

X0d Y313 a¥Od - INVA .2 %0018 LSNYHL LIHINOD

3dld ¥3dd0D .2 ¥3Ldvav 'd’l ITVIN ¥3dd0D .2

g

NIVIN
113 .06 ¥3dd0J .2

1311no om_m_hﬁ
W IM dvO - INIOP
\\. \\» 3did OAd \\‘ v\\ TVOINVHO3W
N s PN ok y
</, N KL\ , N 2/,
NN SR

N
| /
WH3LVYM. AINEVYIN AIT

N
® S3T0H ISNOW HLIM X008
J1LATH3GId .02X.2L ALSIMHO

ON1d ANV ONITdNOJ 2

V/moﬁ_w HSINI4

\

Idld ¥3dd0D .2

\\/m\m;m\.» 4
aNNOY¥O .2%22\\

m
_ ‘/I\._.Z<W_D>I JYId ITONV W2/ X W2

W9

40 3avyO HSINIL

a31v001 ATISY3 38 OL ANNOYD
IVENLYN 3A0dY d3SIvyd

- NIN .2 LNIWIAV HLIM HSN4H|

WHILYM AMIND. GIMHVYIN ¥3A0D
HLIM X08 JATVA €9 ALSIMHO

v

SNIVHO 8 dVO /M IATVA

¢

YI3INIONIT IHL HO SNV1d A8 A3.L034IA SY 3ONV.LSIa




R P SO\TReg perer\nausa\o

L01-dS |

l¢0c 934

31vad A3

Fhv

. HIOPNYW TvH3NID

joulsiq sajep [edionpy
oy

14

V.
M. a3anodddyvy
I~ 4

Avd

#Y39YNYW 30NVNILNIVV ONV SNOILYE3dO

JOV1d NI

%V» I \U TZ-h Q3AO¥ddv|  O3dVL A13HNO3S INTTAHLIATOM “TIN 8 40 SHIAVT OML HLIM A3ddvem
r,m I m& 38 TIVHS XO8 SATVA JHL 40 NOILJIOX3 FHL HLIM TYRELYIN WLIN TIY ()
LTSI HOVA 04 AZMINDSY 34V SLS0d QWIS oML J0 Ny
= 7 D / ') a3an0Yddv
440 MO19 ¥ IV %@w@w\%z\
I . - ‘S31ON
(L ¥A SSVY1D) NOISN3LX3 3dId
OAd .7 0060 VMMY  TVH3ILYT ¥0 IONV14 ANITg _.N%%“_”_%Hmmm.rnwwwmno_mn_u
914X 94
aN34 3Sve
- 974 MO8T3 .06
Z01-asS ¥3d %0078 Vg P . - P
LSNYHL 3LIHONOD e > w m : wl : . —
- * v
v, % ? 3 I - Rl
A ' -‘- i q | S
<l T L / IVNO3 A3A0HdY ¥O LONTVOIN. \\ v/ V/L |
JUIM ¥30VL JHIM ¥30VHL ONILLI 3NIVHLS3Y - PN M_w__w,__w_\wwm_\w
Mm_mwwwww_mo%%%_ H2ddlr NE/' / $03dS QYVANYLS /
¥3d IATVA LYD 331 NOdI 371LONa
N $03dS ¥3d NOILOINNOD \
A 974 X 974 3did NO¥I 311LONd 3did ONd
S U,/\ ge-uas
SAHINNON R
I, S
vW/lb | KUK AN ONVINVINY
e - .9
ACEY B 30vyo 3HSINIEG | N N CEE mm«w,_wmo.m__ﬂw,__z%mW>zﬁM
anoav Xvn.e | £ = " " I*I
-NINLZ 3ONVTS | 2 =
@ «@ SL708 AYMYMYIHE ANNOYD TVHNLYN
SL108 AVMYXY3NE WwvA m 16 Sieivai® LN | NEER
HLIM
WHILVM QMIND. HSNTd
Y | a3MUVYIN ¥3A0D
: d / IAWA £0 ALSIHHO
_ | 1371N0 .2/1-2 8 NIVHO
_ _ 2 dVO /M AVIH LNVHAAH 34 (bpE-r) SINOF b
| |
; i (SNV1d IHL NO NMOHS LON NIHM)
e < i UI3NIONT A€ 03103810 SV >




FQ pErms SEO\TRRg PR \Daea\o

_ 20z 934

:31vd "A3d

J31Ya |, M3OYNVW WNINED

N

i/

31¥Q ¢ YIOVNYW 3ONYNILNIVW ONV SNOILYH3dO

%ﬁgmméx&/\

NIV¥d dN3 dNV 440-MO19
-w I-w l-*

ks

§ ‘Jlva HIOVNVYIN OZ_Emwz_OZmA

o
SYSRVr e 787N S i
YT

~

NOILDIAsIHINr ONIAVH AONIOV ANV HIINIONT IHL OL AHOLOVLSILYS
NOILYOO1 V NI 318VMOTTV NIHM d30V1d 39 TIVHS S1SOd ayvNo

€11-0S H3d NOILYTIVLSNI ANNOYO IA0EY HO4 A3HINDIY S1SOd AHVND OML

H33INION3
Ag @31034IA SV JO SNV1d IHL NO NMOHS SV H3HLIF - .8. HO V. IdAL

®©
®
O,

‘S31ON

(3d

Id NOYI 311LONA) 8. IdAL

(3did NO¥I FT1LONA) V. 3dAL

¢01-ads ¥3d 0074

3did (L ¥a SSVY10) 1SNYHL 3134ONOD
NOdI 311LoNa OAd 0060 YMMY NG| 3sve
/ \\ . 974 MOg13 .06
/—A@\\ Mh .vvv 1\“-;\
- — (Bl - ) L || T )
I \/// - ' i v‘ — T
\ .
/\\
adid
I 31vo dvi4 3did Ol d3dv.L |
¥3ddoozl# B -—
_ |
AN
| Y
N\
| RARZX AR 4
JONV14 aNITg ALY
! NI .0~
A/ 40 3aVv49 HSINIA
_ |
IVYNO3 d3IA0HddY MOd13 .06
NO¥I 311LoNa

371404d

d0O J1LVvO dV14d ALNA
WNIA3W S2-4 NYINEILYM

Nvd

@

440 - MO1d

(PL ¥a SSY10)
OAd 0060 VMMY

(

[

mogan3
oGV

¢01-ds ¥3d X004
1SNYHL 3134ONOD

Bt

y

—

TVYNO3 A3A0HddY HO .ONTVOIN.
ONILLId d3INIVHLSTd - TN

SO3dS AYVANVLS
H3ad INTVA ILVO

3dld OAd \\\\

NN

VAL

ONIPNIDNIN Vi

:@
aNNo¥o ._<mD._.<Z\

a31vO01 AISV 39 OL ANNOYO

IVINLVYN 3A08V d3SIvy

w3 LVYM AMIAD. AIHIVIN 3A0D
HLIM X0O8 IATVA €9 ALSIHHO

(SNV1d IHL NO NMOHS LON NIHM)

\//\/\/\\/\\/K\

Sy

N | "SO3dS QHVANVLS ¥3d

(. | #\31S/3100VS ONIddvL

/\/ {0 33.L NOWI I1LONA
RS

NOINININ

g .. ; oty

\\\

..

e LA ey

INIWIAVd HLIM HSNT4|

a3Lo3dia sv




g pepeng epmo\TRRg peRss\nauna\e

l¢0¢ 934

:31va ‘A3Y Aivg

2

HIGUNVW TVH3NID

i/l

:31va

YIOVNVIN SIONVNILNIVN ANV SNOILYY3dO

=~

JTh-€ Jaé;a)% Q\..Jigl Q3A0O¥ddY

e

/
13MYVE 13M LNVHAAH IHI4S

j3Lva

YIOVNVIN ONINIINIONT 4

nﬂ\ml A\J\%\\\% v&v\d/‘,ﬁ\ow>omn_n_<

d330 .21 A9 3HVNDS .9€ - AVd ILIHONOD

I¥NO3 3A0YddY HO 071 S3IMLSNANI AVIHEIJH0D A8 A3HNLOVANNYIN
3N18 - d1vlad LIdIMVYNS V 38 TIVHS XOg NOILONNI FHIM H3A0VHL

30v1d
NI d3dVY.L A134NO3S INTTAHLIATOC 1IN 8 40 SHIAYT OML HLIM A3ddVEm
38 TIVHS 'XO8 IATVYA IHL 40 NOILdIOX3 FHL HLIM “TVINILYN TVLIN TV

ISIMHETIHLO STLVLS LIWY3d LNIJWHOVYOYONST SSITINN ‘eLL-as ¥3d
ANVHOAH 3414 HOV3 "HO4 a3dIND3Y 38V SLSOd a¥vNO OML 40 WNINININ v

‘S310N

201-as ¥3d Y0018 .oy

(1 ¥a ssv10)
OAd 0060 VMMY

NOISN31X3 3dId
VY31V HO 3ONVI4 aNINg

© © 6

©

914X 974

(
m

\
=

¢01-as ¥3d M0014
1SNYHL 3134ONOD

MHL 09 yaul .w.. ) —4R
LSNYHL I1THON .
i[b 0 ) FIISA vIHY ONIYvY3E
v’ 7 11' { = = e
.
mm_mn“\,mw_ mwm_% / WNO3 3A0¥dAY ¥O LONTVOIN P —
974 X PN .
H3ddoD ZL# v ONILLIH AINIVHLSIY - TN / NIV §3LYM
~—_ ' E8d5 QUVANVLS "$03dS AYVANVYLS ¥3d
RETIEH R Ss d3d INTVAILYD \ 3A3T1S/310aVS ONIddV.L
g8N2 3LIHONOD 3did OAd \\ V\/ ¥O 331 NO¥I 371LoNa
aNIH38 NOILYOOT ge-yas & //

y_

" XVIN «CL >
NIWN .81

399Ny MOv1d ANV
S17108 AVMVYXVIHE 3ISN

, N/ N\ %
S

Y

/LS (RS SN
. e NS S
“ “ \\\/\\\/\\v\/ \\/‘ P
aNNO¥D TYHNLYN \\ LI T LA f
40 3aVHO HSINIL |+|
+HILYM AMIND.
AIMUVYIN HIAOD HLIM LINIW3AVL
X088 ANTVA €9 ALSIHHO HLIM
13IMSVO HSN14
¥389nd MOv1g ANy
y S1709 AVYMYMVYINE 3SN
SNIVHO ANV
SdVO /M S131LNO .2/L-Z
B v INVHAAH 3¥I4 .9
- >t (SNV1d 3HL NO NMOHS LON NIHM) -

‘NIN 2

a3.103did sv




g pepeng suEc\TRRg Aeps\Denea\o

1202834 o

=]

3|,

_¥3SVNVIN TVHINID

I

-3Lva

HYIOVNV JONVNILNIVW ONV SNOILYHIAO
a3N0HddY

TN

ATAINTSSY IATVA

)

31IS ANV 3ZIS ¥313N NO a3svd AMIND A9 ININYILIA 39 0L SNOISNIWIA avd
Y313W OL 318ISS0Od SY 350710 SV I0IATA MOT4M0VE 30V1d

HIWOLSND A8 3ISYHOUNd ¥ILIW SSYJAE AITIV.LSNI-AMND

SNOILONYLSEO ANY ANV 3DIATA NIIMLIE JONVHVYITD .¥2 V NIVINIVIN
318ISSOd SV INIT ALYIJON™d OL ISOTO SV A3TIV.LSNI 38 ATNOHS 301A3d
MWD O 3718V.Ld300V ANV LSIT OSN A3IN0HddY IHL NO 38 LSNW 30IAIa
S3NIT3YI4 A31v0Ia3d 318V.L0d 1TV NO a3HINDIY ¥0L10313a ¥O03HO 379n0d

SNOILIONOD

clelololelele

\_ 7 ZTY Y W/ A3A0HddY
MIO3HO ¥012313d 3719Nn0a IAJIANY3S FId .2L-.C \ ! \\\J\g Q“m :STLON
¢01-ds ¥3d
A3ANIVLINIVIN YINMO <&—— J3aNIVLINIVIN MIAD (b1 ¥a sSY10) xwﬂw%ﬁE

OAd 0060 YMMY

AaN3d 3sve
914 MOg13 .06

9714 X914 \
] : v
» )
v“ . " @ m - Q » VIV ONIMVIE
201-as ¥3d 4 ? ¢ i 1l v b
Y0079 1SNHHL | U /w._m X W M :
SlLSEONOD _ IYNO3 A3A0HddY ¥O HONTVOIN. (s31dVA 3218)
_ ONILLIS QINIVHLSTY - PN NIV ¥31VM
_ 914X 974 'SO3dS QYVANVLS ¥3d
'SOIdS AYVANYLS 3A33TS/31AAVS ONIddVL
ddid NOY| wl__._.ODoll\* H3d IATVA ILYD N d0 331 NOdI 3T1LoNa
| 3did OL d3dv.L \\/
- JYHIM HIOVHL ¢y
W/AA Q\/x N 43dd0D Zi# 3didond” [ /\\ )R
4 B [ ge-4as AN
v//\ MOT4 40 NOILOTNIA /\_\/ »\\ P /\ﬂ//\ W //\// \////N//V,\
\//\\. /// \ /;// \\\/\\ \\ /\\\/\\\/\\\/\\\/\\\/\
AU & KKK /) NN IR S Gl e T
\\\v\ - ——— - - ////. N N \y \\ \y \\/ l.-...: .-.:0.....; A Al & -!..“.... " A.—
o ,. R T _ﬁ
_ _ ANNOYD TVINLYN V/
40 3avy9 HSINIA
XYW .0€ _ I LYM GMIND. INIWIAV HLIM HSNT4
"NIN .2} | QIMNUYIN ¥IAOD HLIM
] X089 IATVA €9 ALSIMHO
o o WNOI AIAOHddY HO “O71 SAI™LSNANI
Av3HY3ddOO A AIUNLOVANNYIAN 3N - dLpLad
LIdIMVYNS V 38 TIVHS X08 NOILONNT JHIM ¥IOVHL

t




g P SEpEc\eReg peRes\pauma\o

_ 120z 934

:31vd ‘A3Y &b&

HAOVNVIN TVHINIO

/4
§m>ommm<

HIDVNVIN 3DONVNILNIVN ANV SNOILYHIJO

a3anodddv

371140¥d ® NV1d 3OIAY3S "3 LIN

:31vg HIOVNVIN ONIMIINIONS

—

&@W@i&sﬁ%&

ZL1-as NO §7Iv.L3d 33S LSI7 IVIY3LYN HO4d
84N 40 Xovd Ol

AIN3OVrav anv 84N 40 dOL HLIM HSNT4 13S 3¥V S3X0d ¥3 L3N ‘MIvm3als
ANV 84ND "ONOD NIIMLIF AVMMUY HLIM VIHY NI SNOILYTIVLSNI HO4

HIVYMIAAIS Y3ANN IAITTS OAd 2 TIVLSNI "89ND IHL 40
YOvE 3HL OL LN3JVIray ANV MTYMIAIS IHL NI HSNT14 L3S 3¥Y SIX09 ¥3LaN
‘3NIT ALY3dO¥d IHL ANV 8HND SLNEY MTYMIAIS IHIHM SNOILYTIV.LSNI HOA

SHILLIND ANV Sg4ND ILIHONOD

NVIW ‘SONIMVHA ISIHL NO OL A334343 SV 'SgHND

O 0 6

‘S310N

‘3did F0IAYIS MO8 .€ ANV 308V

9 ONIAA389 ANVS JAVH TTVHS 3NIT I0IAY3S /

ANIT SHIWO0LSND

311404dd

‘NIW .0-2

'NIW .9-.€ - W SNVHLIVO
_ "NIW .0~€ - M/ ALNNOD VHNLNIA

'

I|'_ 00—
N—

INIT ALY3IJON™d

ANNOYO TVHNLYN
d0O 3AVHO HSINIS

NV'1d

NIVIN ¥31VM
1371N0 d3ddv.L ¥o )8

370avs dvdls 319n0d

—)

(/n AINIWIAVL

(=] —3 &

7

aNI ._.04H
W0~ rl

NF—— 3N AL3dONd

/ (z1x082114)

X088 ALATY3EId ALSIYHD

3INIT 30INY3S

O




R0 PR S\ pemE\nausa\o

ZiL-as _ 120z 834

Alva A3y Jaivp

HAOYNVI TVHINIO

‘h;

i .

3002 ONIGNNTd HVANV.LS TYNOILYN HLIM
3ONVAHOIDV NI ONIGWNTd 3AIS YIWOLSNO OL LOINNOD TIVHS HOLOVHINOD

®

dlva

17h-§

/ Y3OVYNVIN SONVNILNIVW NV SNOILYH3dO
Q3A0HddY

dido
¥3dNS SINOr SINVI HO 0L ¥ITTINW 38 TIVHS SNOILOINNOD ONIGNL ¥3dd0D

©

SNOILVDIHID3dS TVIMILVIN

:31va

HIOVNVIN oz_mmmz_wzm o

1SITIVI™IILVIN 3did 33dd0J JOIAY3S ¥3ALIN

SEav/ L%

W_>Omm dv

©)

HOd 'STUNLONYLS INYNILHNCAY ‘SNOILYDIHIOAS S.LOIM¥LSIA OL ¥343H

‘S310N

8

\,,\y/wy% i

311404dd

3IONV .57 LV A3TTIVLSNI
dO1S NOILYHOdH0D

SVLISVO A8 3I7ddNS ¥313NW

7T\

JONVYVY3TO NIN .9

‘I'S'd 051 = 3UNSSI™d WNWIXVIN - SLON

NOILISOd TVLNOZIYOH
NI L4VHS "dd00 31V.L10Y

(21X089€74) ILATHIAIA ALSIMHO | (Z1X082}14) 3LATHIEI ALSIHO[(21X082114) 3LATHIAIA ALSIHHO [N/
MELBL-T SINOF '222-€Ld8 806}-T SINOT ‘tL-8 QHO4 8061~ SINOr ‘€1-8 ¥04 | \¢/
£hv49 ‘OSMSL6L-F SINOr £bv8 AY04 ‘OSL0Zhr '652YL-H OSL0ZHT YO 652¥L-H @
QYVH .2 - M 3dAL 140S M. 3dAL 1408 M. 3dALI\Y
2 ak VIE
Y/ T T v X08¥31aN | ®
IXL'08'HOS 3dIdOAd || .z | F || ok | ¥ || .oe| * (HLONT .2}) 31ddIN FOINYIS ¥IWOLSNO | (@) |
00L T3AOWHOIEVA [ .z | F || o+ | F || e ¥ SNI1dNOD ONILYINSNI | D
IHOIFM QEVANVIS [ .z | + || o | ¥ || -7e| * (HISN31.2/12) 1ddIN SSVEE | ) |
Y [ .z L b ! Sl b 3ATVA 3dIS ¥3IWOLSND [ ©
N/ e [V v | et dOLS ¥3LAWTIONY | (D |
N e Tv v wel? SNISNL ¥3dd0D | ©®
OF-00+ 18 OSEOvET 2 | V|| Wk | V| el ¥ SQV3YHL 'd'l JOLS NOILVHOdN00 | @ |
S82024 ‘92024 ‘966" ‘6.6 Z Y T et SAVI¥HL ‘d'l (dvaLS 319n0a) 31aavs 20IAdas | O
¥ ul YIE .
NOLLJINOS3A VINILYIN W3Ll 40 NOILdI¥OS3a ON
3OIAY3S 40 3dAL ¥ 3ZIS WaLl
JOINYTS HILVYM TVOIdAL HO4 LSIT VIHILVIN




S0 pERSS ESpR\TRg pERST\DREe\O

_ l20z 834

JLva A3M|, JEwa %n_p(z% VCENER)
RusIq s [ediouniy / §§\ 3NO8ddY
SNOILYDIHIO3dS ¥3d A3LNIVd 39 TIVHS S1S0Od advNo @
% 31va 7 YIOVNVYW SONVYNILNIVN ANV SNOILYHIdO
Ww. IR \U [-h-C Q3N0YHddV JONYNILYNddY IHL 40
rN H mA 3SN A3AN3LNI 3HL 1ONY1SE0 01 1ON SY 0S @39V1d 39 TIVHS S1S0d a¥vNo @
aiva SOV oz_mmmz_oz& 7 NOILLOIASIHN: ONIAVH AONIOV ANV ¥IINIONT IHL OL AHOLOVHSILYS
..—lwom Qm<: 0 V ‘C\m,\m. ) \N§§ w\ z@>omnﬁ< NOILVYOO1 V NI 3719YMOTIV NIHM A30V1d 39 TIVHS S1SOd advnNo @
g ‘S3LON
ANNOYY 11V ¥ "NIN
\/ \/ \\ \\\‘ J13HONOD NI ISYONT
b /M o
\\ - .v [ 4 ] . o \/\
\l- vew, £
N = VV’\ v
:@ _\ \\v J v ... v, \//\
/ C . H ) / o
\‘\ \\/ P TN
i o V
RN /\\/ ) /\x/\\//\\/
AAVEO HSI Z_n_ H

1) I-N

ﬁ

ALTHONOO HLIM 9™

d3ddvO ANV d371114 3did

~— 3did 13318

0¥ 31NA3IHDS .€




_ 10c 834 51vq-pay

)
j3lya HIPYNYW V3N 2

77

INOYHddVY

JTh-¢

3aiva YIDVNVIN 3ONVNILNIVN ANV SNOILYH3dO

a3nodddy

R0 P ETEVTRRg PERSI\DR A\

NOILVLS ONITdINVS H3LVM \Ao

ALva HUIOVNVIW oz\_,mmuz_wz,ww» /

\b\\ \\\ &\‘: ;f\m>om&<

~

1014181a 3HL A8 d31034Ia SY "ON NOILVYLS ANV .AMID. TIONILS

L11-aS ¥3d NIVIN WOHd4 3 TIVLSNI 38 OL INIT I1dNVYS HILYM

gAWN1d A37TVLSNI 39 LSNIN Y3A0D NOILYLS

HIIANIONI

®

®@
®

‘S3LON

d11404d

1v74 /M 370AVS FOINY3S 3ZNOoYEg

QYVH M. 3dAL

S, K11 3dld ¥3dd02 .v/e

3did ¥3dd0D dVdM ANV 8V1S
3L3YONOD NI IATITS OAd LYISNI

dOLs 84n2 /e

SdVd1S 3719N0A 3ZNOoH8

NOISS3HdNOD X d'I'W 3dAL

, 11vd dOLS NOILYHOdHOD
140S M. 3dAL

3dld ¥3ddOD b/E

avd mkmmozoo‘l* //

el

1dN Qv3dHL 3TVN34 O1
NOISS3HdNOD ONINdNOD Wv/E

(LN3IWa3aw3 .b)
(€) SL708 YOHONY AVD .S X.8/€

Adld 133LS SSTINIVLS /e II\‘

JONIH

LNIWIAVC ONILSIX3

(ONILSIX3 41) g4nD

wH3LYM GMIND. INYVIN ¥IA0D
HLIM XO8 IATVA €9 ALSIHHO
HOL1V1378vYM001

ANV SINNOW 9371 334HL ‘Al aIONIH
“IVND3 AIA0HdCY HO LSYOHOWHY

(HOIH .9€ X VY10 .2} Y0100 INOLSANYS)
JYNSOTONT INTTAHLIATOM ALISNIA MO

1IV1L3a IATVA IT1dNVYS

Y3IA0D NOILYLS FTdWVS HILYM 3did
‘ 1331S SSTINIVLS /€ e
NO3YIH “Iv.L3a
IATVA T1dNYS ¥3d
Qvd 1FHONOD —_ | = ONHSA LS
* q» SSTINIVLS ub/E OL JP/L
' [ . I1ddIN
v (aNLena J) gere 133LS SSTINIVLS .b/L
q o > . \
. \.&zy/ﬂ 11, i —_— mogi3 HHaNo
: - SAVIYHL
.9€ e 13318 SSTINVLS g ——F (/ oN
: é\\ { A 5 NOILOZNNOD NIV OL SR T SNIBHL
14
v | 7331S SSTINIVLS /L 13318 SSFINIVLS ub/L
v ¥3N0D OL _ i
. - e 30v4 94N0| . b s
.d NINVZ ¢ o, Lg




g pepmg espch\eg e\ nauna\o

1¢0¢ 934 b

:31va A3y

H3OVHVIA TYHINIO

\NN 3t \aﬁ%&\\

‘31va

“YIDVYNV 3ONYNILNIVW NV SNOILVHIdO
a3nodddy

HIOVNVIN ONIYISNION.

1VL3A 71vVE d3IMAVIN

o

‘SNOILVYH3d0
T4XOVd ONIINA d30V1d 39 TTVHS STIVE YIMHVIA @
«87 NVHL 3HOW ON 40 H1d3A XVN V LV -
SAN3 LNJW3ISVYONST -

INIT NIVIN IHL H3A0 IATVA
JHL 40 1S3IM HO HLHON LOOH INO ‘SIATVA LV -

NIVIA
JHL OL S33493A 06 1V LON IVHILVY1IADIAYIS V -

LNIOF 3did AH3AT
LV AT11v3AI :STVAYILNI LO04-02 LV a30V1d -

S1NO NdNL YO SLNO 9NLS T1V 40 N3 IHL LV -
ddid IHL 40 3ZIS NI 3ONVYHO V -
SAN3E ¥O SISSO¥D ‘SIAL TV LV -
ddld 3H1 40 NOILO3143d
IVOILY3IA HO TVINOZIYOH NI 3ONVHO V -

‘SNOILIANOD ONIMOTTO4 IHL NI HOLOVHLNOD Ag
a30V1d 39 O1 T1vE "d3aMdVIN 3AINOYd TIVHS LO1d.LsId

©

SNOILIANOD HLO4 NI STVYAYALNI S LY 3did OL d3dv.l
NOILLVINSNI 3NT9 HLIM FHIM ¥3dd0D alTos vo ¢l

®

IAdV.L HIMHVIN ONINHVM T8V TIVAVY ATIVIOHINWNOD

©

dNOZ 3did

NIVIN H31VM

N
/2\/

©

©

:S310ON

ANNOYO d3AVd

1

N

3OV44dNS

DINTTSTTS
LR

D ANNOYO 3AILYN
d3HSINIL




	1 DEFINITIONS
	2 TERMS
	3 ABBREVIATIONS
	4 REFERENCES
	4.1 General Codes or Specifications

	5 MATERIALS
	5.1 TESTING AND FINAL ACCEPTABILITY OF MATERIAL
	5.2 MAIN LINE PIPE MATERIALS
	5.2.1 PVC Pipe
	5.2.1.1 Joint Mechanisms
	5.2.1.2 Couplings and Fittings
	5.2.1.3 Cast Iron Fittings
	5.2.1.4 Locating Wire
	5.2.1.5 Pipe Indicator Tape
	5.2.1.6 Physical Test Requirements.

	5.2.2 Steel Pipe
	5.2.2.1 Pipe Ends
	5.2.2.2 Hydrostatic tests
	5.2.2.3 Cement Mortar Lining and Coating (CMLC)
	5.2.2.4 Electrically Bonded Connections
	5.2.2.5 Factory Tests and Inspection
	5.2.2.6 Fabricated Angles
	5.2.2.7 Welded Joints
	5.2.2.8 Butt Strap Closures
	5.2.2.9 Welding electrodes
	5.2.2.10 Shop Drawings
	5.2.2.11 Pipe Markings
	5.2.2.12 Pipe Indicator Tape

	5.2.3 Ductile Iron Pipe
	5.2.3.1 Pipe
	5.2.3.2 Joints
	5.2.3.3 Service Line Taps
	5.2.3.4 Lining and Coating
	5.2.3.5 Pipe Indicator Tape


	5.3 MAIN LINE FITTINGS
	5.3.1 Gray-Iron and Ductile Iron Fittings
	5.3.2 Flanges
	5.3.3 Above Ground Bolts and Nuts
	5.3.4 Gaskets
	5.3.4.1 Class "E" Flanges
	5.3.4.2 Class "F" Flanges

	5.3.5 Flexible Couplings
	5.3.6 Grooved-End Couplings
	5.3.7 Transition Couplings
	5.3.8 Flanged Coupling Adapters
	5.3.9 Insulating Couplings
	5.3.10 Special Steel Pipe Fittings and Fitting Dimensions
	5.3.11 Mechanical Restraint Joints

	5.4 MAIN LINE VALVES
	5.4.1 Butterfly Valves
	5.4.1.1 General
	5.4.1.2 Coating
	5.4.1.3 Operators
	5.4.1.4 Marking
	5.4.1.5 Approved Valves
	5.4.1.6 Painting
	5.4.1.7 Valve Restraints
	5.4.1.8 Valve Stacks and Covers

	5.4.2 Gate Valve, Wedge and Resilient-Seated Gate Valves
	5.4.2.1 Coatings
	5.4.2.2 Marking
	5.4.2.3 Approved valves
	5.4.2.4 Painting
	5.4.2.5 Valve restraints
	5.4.2.6 Valve Stacks and Covers.

	5.4.3 Tapping - Sleeves and Valves

	5.5 EARTHWORK
	5.5.1 Pipe Zone
	5.5.2 Sheeting, Shoring and Bracing of Trenches
	5.5.3 Imported Sand – Pipe Zone and Pipe Bedding
	5.5.4 Rock Fill for Foundation Stabilization
	5.5.5 Native Earth Backfill – Trench Zone
	5.5.6 Special Slurry Backfill
	5.5.7 Asphalt Concrete Paving

	5.6 CONCRETE AND MORTAR WORK
	5.6.1 Design Criteria
	5.6.2 Cement Mortar Lining and Coating (CMLC).
	5.6.3 Concrete Admixtures
	5.6.4 Reinforcing Steel
	5.6.5 Embedments
	5.6.6 Forms
	5.6.7 Curing Compound

	5.7 PAINTING
	5.7.1 Steel, cast iron and other bitumen coated metals

	5.8 SERVICE LINE MATERIALS AND FITTINGS
	5.8.1 Copper Pipe
	5.8.2 Service Saddles
	5.8.3 Hot Tapping
	5.8.4 Abandonment of Water Service Lines
	5.8.5 Corporation Stops
	5.8.6 Angle Meter Stops
	5.8.7 Angle Meter Stop Adapters
	5.8.8 Customer Hand Valves
	5.8.9 Meter Boxes
	5.8.10 Double Check Valves
	5.8.11 Fire hydrants
	5.8.11.1  Bolts
	5.8.11.2  Mains to Fire Hydrants
	5.8.11.3  Approved Fire Hydrant Assemblies

	5.8.12 Combination Air Release Assemblies
	5.8.13 Blow-off Assemblies.


	6 CONSTRUCTION
	6.1 General Requirements
	6.1.1 Protection/Operation of Existing Water System
	6.1.2 Quality of Materials.
	6.1.3 Construction Water
	6.1.4 Substitutions
	6.1.5 Quality of Workmanship
	6.1.6 Supervision and Superintendence
	6.1.7 Defective Work
	6.1.8 District Inspection, Field Acceptance and Guarantee Period
	6.1.9 Public Relations.
	6.1.10 Sanitation
	6.1.11 Cleanup and Dust Control
	6.1.12 Observation of Work by Public Agencies
	6.1.13 Safety
	6.1.14 Traffic Control Devices and Signs

	6.2 PERMITS
	6.2.1 Encroachment.
	6.2.2 Easements.

	6.3 UTILITIES AND EXISTING FACILITIES
	6.3.1 Utilities and Existing Facilities
	6.3.2 Separation Requirements for Water and Wastewater Lines

	6.4 EARTHWORK/CLEARING AND GRUBBING
	6.4.1 General
	6.4.2 Obstructions
	6.4.3 Oak Tree Ordinance
	6.4.4 Working Area
	6.4.5 Clearing and Grubbing
	6.4.6 Grading and Stockpiling
	6.4.7 Imported Backfill Material
	6.4.8 Relative Compaction
	6.4.9 Compaction Tests
	6.4.10 Correction of Faulty Grades
	6.4.11 Soil Sterilant
	6.4.12 Final Clean-up
	6.4.13 Seeding

	6.5 EXCAVATION AND TRENCHING
	6.5.1 Safety Precautions
	6.5.2 Alignment and Grades.
	6.5.3 Foundation in Poor Soil
	6.5.4 Trench Width
	6.5.5 Pipe Subgrade
	6.5.6 Dewatering

	6.6 PIPE BEDDING AND LAYING FOR PVC, DI, AND STEEL PIPE
	6.6.1 General
	6.6.2 Pipe Indicator Tape
	6.6.3 Pipe Laying for PVC Pipe C900 and C905
	6.6.3.1 Trench Grade Sheets
	6.6.3.2 Lowering of Pipe into Trench.
	6.6.3.3 Pipe Deflection
	6.6.3.4 Locating Wire

	6.6.4 Pipe Laying For Steel Pipe
	6.6.4.1 Shop Drawings
	6.6.4.2 Trench Grade Sheets
	6.6.4.3 Rubber Ring Joints
	6.6.4.4 Flanged Joints
	6.6.4.5 Flexible Coupling Joints
	6.6.4.6 Lowering of pipe and accessories into trench
	6.6.4.7 Mortar Lining of the Interior Joints
	6.6.4.8 Welded Joints
	6.6.4.9 Butt Strap Closure Joints
	6.6.4.10 Mortar Coating of Exterior
	6.6.4.11 Electrically Bonded Connections

	6.6.5 Pipe Laying for Ductile Iron Pipe

	6.7 BACKFILL AND COMPACTION FOR PVC, DI AND STEEL PIPE
	6.7.1 General
	6.7.2 Backfilling Pipe Zone
	6.7.3 Jetting Method in the Pipe Zone
	6.7.4 Backfilling Above Pipe Zone
	6.7.5 Compaction Tests

	6.8 THRUST BLOCKS AND ANCHOR BLOCKS
	6.8.1 Concrete Thrust and Anchor Blocks

	6.9 RESURFACING AND RESTORATION
	6.10 HOT TAPPING
	6.10.1 Hot Tapping Contractors

	6.11 SERVICE CONNECTIONS AND SERVICE LINES
	6.11.1 Service Taps
	6.11.2 Dielectric Connections
	6.11.3 Earthwork

	6.12 INSTALLATION OF VALVES AND FITTINGS
	6.13 INSTALLATION OF FIRE HYDRANT ASSEMBLIES
	6.14 INSTALLATION OF METER BOXES
	6.15 PAINTING
	6.16 ABANDONMENT
	6.17 HYDROSTATIC TESTING OF WATER MAINS
	6.17.1 General Requirements
	6.17.2 Flushing
	6.17.3 Preparation
	6.17.4 Procedure
	6.17.5 Leakage

	6.18 DISINFECTION, SAMPLING, AND ANALYSIS
	6.18.1 Repetition of Procedure


	7  STANDARD DETAILS

