Jefferson County, Alabama
Environmental Services Department

Standardsfor Construction of Commercial and
Residential Sanitary Sewer Systems

Adopted November 10, 1999




1.0100
1.0200
1.0300
1.0400
1.0500
1.0600
1.0700
1.0800
1.0900
1.1000
1.1100
1.1200
1.1300
1.1400
1.1500

2.0100
2.0200
2.0300
2.0400
2.0500
2.0600
2.0700
2.0800
2.0900
2.1000
2.1100
2.1200

TABLE OF CONTENTS
Section 1.00

Policies and Procedures

Purpose

Applicability or Jurisdiction
Contractor Prequdification
Proposed Pumping Stations
Amendments

Alternate Congtruction M ethods
Definitions

Standard Reference Specifications
Condtruction Drawings Review and Approva
Fina Project Acceptance
As-Congtructed Drawings
Inspection Policy

Enforcement Policy

Miscelaneous

Permits

Section 2.00

Design Guidelines for Sanitary Sewers

Generd

Surveys and Investigetions
Contents of Congtruction Drawings
Easements, Right of Way, and Property Deed Descriptions
As-Congructed Drawings

Generd Desgn Criteria

Manholes

Pipe Materid

Quantity of Sanitary Sewage
System Layout

Dedgn for Various Conditions
Sarvice Lines (4 and 6 inch lines)

November 10, 1999 i



Section 3.00
Construction Specifications for Sanitary Sewers

3.0100  Site Preparation

3.0200  Excavetion

3.0300 Pipe Bedding

3.0400 Pipelngdlation

3.0500  Joint Congtruction

3.0600  Backfilling Trenches

3.0700  Disposd of Maerids

3.0800  Congtruction Sequence Congtraints

3.0900  Connections and Stubouts for Service Lines
3.1000  Connecting New Sewersto Existing Sewers
3.1100  Clay Ditch Checks

3.1200 Manholes

3.1300  Concrete Work

3.1400  Improved Surface Ingalation and/or Replacement
3.1600  Exiding Utilities

3.1700  Work Within the Rights-of-Way of Highways, Railways, or Streets
3.1800  Specid Construction

3.1900  Right-of-Way Cleanup and Grassing

3.2000  Specid Sope Protection

32100  Cased Bores

Section 4.00

Material Specifications for Sanitary Sewers

40100 Maerids
4.0200  Ductilelron Pipe
40300 PVCPipe
4.0400 Miscelaneous Pipe
4.0410 CasngPipe
4.0420  Carrier Pipe
4.0500  Pipe Bedding, Backfill, and Foundation Backfill
40510 Generd
40520  PipeBedding
4.0530  Backfill
4.0540  Foundation Backfill

November 10, 1999 i



4.0600

4.0700
4.0800

4,0900

4.1000

5.0100

5.0200

Cast-in-Place Concrete

4.0610 General

4.0620  Concrete Components

4.0630  Reinforcing Material for Cast-in-Place Concrete
4.0640 Grout

4.0650  Non Shrinking Grout

40660  Testing

Precast Concrete Manholes

Structural Materials and Castings

40810  Gray lron Castings

4.0820  Manhole Frame and Cover

40840  Manhole Steps

4.0850 Brick

4.0860  Masonry Blocks

4.0870 Mortar

Corrosion Protection

4.0910 Paint

4.0920  Epoxy

4.0930  Liners

Improved Surface Installation or Replacement

Section 5.00

Testing for Acceptance of Sanitary Sewer Lines

Testing Methods and Specifications
50110  General

50120  Gravity Sewer Testing
5.0130 Pressure Sewer Testing
5.0140  Manhole Testing

5.0150  Field Testing Concrete
Television Inspection of New Sewers
5.0210  General

November 10, 1999 1l



Appendix

Standard Drawings

SD1 Standard Form and Content for Land Tie

SD2 Standard Construction Plans Notes

SD3 Standard Abbreviations and Symbols

SD4 Standard Abbreviations and Symbols

SD3 Standard Abbreviations and Symbols

SDé6 Standard Abbreviations and Symbols

SDI1500 Precast Manhole for Pipes 187 Diameter or Less

SD1510 Precast Terminal Manhole

SD1511 48 x 46” One Piece Manhole

SDI515 Precast Manhole Joint Details

SDI1520 Precast Manhole for Pipes 217 — 42" Diameter

SDI1530 Minimum Depth Manhole

SD1560 Drop Manhole (Memphis Tee), Details for Pipes 18™ Diameter or Less

SD1570 Standard Manhole Frame and Cover Details

SD1575 Bolt Down Manhole Frame and Cover Details

SD1580 Manhole Step Details

SD2000 Concrete Bedding and Concrete Encasement Ductile Iron Pipe

SD2010 Pipe Bedding and Backfill Details Unimproved Surfaces

SD2030 Pipe Bedding and Backfill Details, Under Pavement

SD2035 Replacement of Roadway Structure

SD2040 House Sewer Connection Details for Existing Sewers

SD2044 Four and Six Inch Stubouts from Ductile Iron Main or C-900 PVC Main

SD2045 Connection of Collector Sewer to Large Diameter Trunk Sewer

SD2046 Connections, 8” and Larger to Existing Manhole

SD2051 Sanitary Sewer Service Line Cleanout

SD2060 Details of Concrete Collars

SD20%0 Detail of Clay Ditch Check

SD2095 Suggested Details for Pipe Protection for Pipes Crossing Streams with No
Overburden

SD2096 Suggested Details for Pipe Protection for Pipes Crossing Streams with Some
Overburden on Rock

SD2097 Suggested Details for Pipe Protection for Pipes Crossing Streams with No
Rock Below with Notes for Standard Drawings SD2095. SD2096. S1D2097

SD2500 Slope Protection Details

November 10, 1999 v



Section 1.00
Policies and Procedures

1.0100 Purpose

1.0101 The purpose of this document 1s to assemble in one volume the Policies, Procedures,
Design Criteria, Standard Specifications, and Standard Drawings for Commercial and
Residential Construction of Sanitary Sewer Systems developed by the Jefferson County
Environmental Services Department. These Standards have been developed to protect the
public health, safety, and welfare, and to promote uniformity in the development of the
samtary sewer system. The Standards are for projects proposed to be constructed by
others, to be dedicated to the County sewer system; and are not to be confused with the
Jefferson County Standard Contract Construction Sanitary Sewer Specifications that are
used for County construction projects.

1.0102  Minimizing the quantities of infiltration and inflow (I/1) that may enter the sewer system
and minimizing the possibility of sanitary sewer overflows is essential to the long term
goals of the Environmental Services Department. Federal and State regulations require
that all water entering the system must receive treatment in accordance with State permits
before being discharged into streams and tributaries. Jefferson County has been obligated
to spend a considerable amount of funds to try to remove infiltration and inflow from the
existing system. A major objective of these Standards is to minimize new sources of
infiltration and inflow (I/1) in future projects.

1.0200 Applicability or Jurisdiction

1.0201  All sanitary sewer facilities that connect to the County Sanmtary Sewer System shall be
designed in accordance with all criteria established herein. All materials, construction, and
testing of such facilities shall be according to all Sections of this document, regardless of
whether such facilities will be dedicated to the County, and shall be subject to inspection
by the County as deemed necessary to insure compliance with the requirements contained
herein.

1.0300 Contractor Prequalification

1.0301 All sanitary sewer facilities that connect to the Jefferson County Sanitary Sewer System
shall be constructed by an Environmental Services Department prequalified contractor.
Prequalification forms and information are available at the Environmental Services
Department.
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1.0400 Proposed Pumping Station

1.0401  Commercial and residential property Owners may propose to construct a pumping station
and force main sewer to transport the wastewater from residential or commercial
developments in Jefferson County to the Jefferson County Sanitary Sewer System.
Because of the continuous costs of maintenance, operation, and utilities, installation of
a pump station will be considered as a last alternative to provide sewer service only after
all options for gravity sewers have been investigated. Pumping stations that connect to
the County sewer system shall be designed and constructed according to the Jefferson
County Environmental Services Department Standard Guidelines for Design and
Construction of Commercial and Residential Sanitary Sewer Pumping Stations, a copy
of which 1s available at the Environmental Services Department.

1.0500 Amendments

1.0501 These Standards are subject to change, and interested parties are advised to verify with
the Jefterson County Environmental Services Department that they are using the latest
version of the published document. Updates to these Standards are available at the
Jefferson County Courthouse, Environmental Services Department.

1.0600 Alternate Construction Methods

L0601  These standards represent the approved construction practices and procedures for
construction of sanitary sewers. Any special designs not covered by this document must
be submitted to and approved by the Jefferson County Environmental Services
Department before construction is allowed.

1.0602  The provisions of these Standards are not intended to prevent the use of any method of
construction not specifically prescribed by the Standard, provided any such alternative has
been approved and its use authorized by the Director. The Director shall approve any
such alternate, provided he finds that the altemate for the purpose intended is at least the
equivalent of that prescribed in this Standard in quality, strength, effectiveness, durability,
and safety and satisfies the objective set out in paragraph 1.0102. The Director shall
require that sufficient evidence or proof be submitted to substantiate any claim that may
be made regarding the alternate.

1.0700 Definitions

1.0701 Wherever the words, forms, or phrases defined or pronouns used in their place occur in
this Standard, or any document or instrument herein contemplated or to which these
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1.0702

1.0703

1.0704

1.0705

1.0706

Standards apply, the intent and meaning shall be construed and interpreted as follows.
Words not defined below shall have the meaning in Webster’s Ninth Collegiate
Dictionary, as revised.

ABBREVIATIONS: The following organizations are referred to in these Standards by
abbreviations of their titles:

A AASHTO American Association of State Highway and Transportation

Officials
B. ANSI American National Standards Institute
C. ASA American Standards Association
D. ALDOT State of Alabama Department of Transportation
E. ASTM American Society for Testing and Materials
F. ADEM Alabama Department of Environmental Management
G AWWA American Water Works Association
H. EPA U.S. Environmental Protection Agency
I NEMA National Electrical Manufacturer’s Association
J. OSHA Occupational Safety and Health Administration
K. USGS United States Geologic Survey

AS-CONSTRUCTED DRAWINGS: Construction Drawings that have been revised,
based on field surveys of the constructed sewers and other data, to show significant
changes made during construction and to indicate the constructed location of each service
connection.

BACKFILL: Soil, rock or other material used to replace, or the act of replacing, soil or
rock material removed during excavation and construction.

CONTRACTOR: The person, firm or corporation with whom the Owner has entered into
a written agreement, with attached approved project documents, covering the work to be

performed.

COUNTY: Environmental Services Department of Jefferson County, Alabama
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1.0707

1.0708

1.0709

1.0710

1.0711

1.0712

1.0713

1.0714

1.0715

1.0716

COUNTY SEWER CONSTRUCTION INSPECTOR: An authorized representative of
the Sewer Construction Office of the Environmental Services Department of Jefferson
County, Alabama assigned to observe the construction of main sewers, and in some cases
the service line from the main sewer to the property line, and advise the Director of the
conformance with these Standard Specifications.

COUNTY SEWER SERVICE INSPECTOR: An authonized representative of the Sewer
Pernmutting and Inspecting Office of the Environmental Services Department of Jefferson
County, Alabama assigned to observe the construction of all new service lines, repairs to
existing service lines, connections, and disconnections, and advise the Environmental
Services Director of the conformance with these Standard Specifications.

COUNTY REPRESENTATIVE: An authorized representative of the Environmental
Services Department of Jefferson County, Alabama assigned to review proposed sewer
system Drawings, coordinate required procedures for approval, and advise the Director
of the conformance with these Standard Specifications.

DESIGN ENGINEER: The engineer of record who performs detail design of the sanitary
sewer facility and prepares Construction Drawings and Specifications to be submitted to
the County for approval.

DIRECTOR: Director of the Environmental Services Department of Jefferson County,
Alabama or his authorized agent.

DRAWINGS: The official construction drawings or exact reproductton thereof which
show and describe the work to be done.

EQUIPMENT: All machinery, together with the necessary supplies for upkeep and
maintenance. Also all tools and apparatus necessary for the proper construction and
acceptable completion of the work.

FILL: A soil or broken rock material or embankment used to provide the bulk required
to raise the elevation of an area.

FORCE MAIN: A pressurized sewer line intended to carry wastewater from a sewer
pumping facility to the point where it can flow by gravity.

INFILTRATION/ INFLOW (I/1). Infiltration shall mean the water entering a sewer
system and service connections from the ground, through such means as, but not limited
to broken or cracked pipe, defective pipe joints, improper connections, manhole walls etc.
Inflow shall mean the water discharged into a sewer system including service connections,
from such sources as, but not hmited to: roof leaders, cellars, yard and area

drains, foundation drains, cooling water discharges, drains from springs and swampy
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1.0717

1.0718

1.0719

1.0720

1.0721

1.0722

1.0723

1.0724

1.0725

1.0726

areas, cross connections from storm sewers, surface runoff, etc. The term Infiltration/
Inflow (I/I) shall mean the total quantity of water from both infiltration and inflow without
distinguishing the source.

LABORATORY:: The official testing laboratories of the County or such other laboratories
as may be designated by the County.

MAIN SEWER: A pipe or conduit eight (8) inches or larger intended to carry wastewater.
The pipe is located in a public easement or right-of way. In other documents and
publications the smaller (8 or 10 inch) main sewers may be referred to as “lateral” sewers,
“collector”’sewers, and “public” sewers. However the basic criteria 1s the same; any sewer
that is 8" in diameter or larger is a main sewer.

MANHOLE: A junction structure from the surface of the ground to the sewer, which
allows for changes in direction or grade and which is large enough to enable access for
inspection and maintenance.

MATERIALS: Any substance specified for use in the work and its appurtenances.

OR EQUAL: Wherever a particular process, material, device, detail, or part is specified
herein, followed by these words or by similar or equivalent expressions, such words or
expressions shall be understood to mean and permit the use of another process, material,
device, detail, or part that the Director shall determine is fully equal in suitability, quality.
durability, performance, and in all other respects, to the process, material, device, detail,
or part herein specified for such use, and is approved for such use in the work. The
decision of whether a particular process, material, device, detail or part is considered
equal or not is the sole discretion of the Director.

OWNER: The term “Owner” shall mean the company, organization, developer, or
municipality who intends to design and construct the proposed sanitary sewer facilities
or improvements. The terms “Developer, Owner/Developer” equal “Owner” and shall
be used interchangeably.

PLANS: The DRAWINGS.

PLUMBING INSPECTOR: An authorized representative of the Inspection Services
Department of Jefferson County, Alabama assigned to observe the installation of the
internal plumbing of a building.

PREQUALIFICATION: All work to be dedicated to the Jefferson County Sanitary
Sewer System shall be constructed by pre-qualified Contractors that have received pre-
qualification approval from Jefferson County Environmental Services Department for the
various classifications of projects.

SANITARY SEWER: A sewer intended to carry wastewater.
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1.9727

1.0728

1.0729

1.0730

1.0731

1.0732

1.0733

1.0734

1.0735

1.0736

1.0737

1.0738

SANITARY SEWER SYSTEM: All gravity sewer lines, manholes, force mains, pump
stations, and appurtenances that convey wastewater to the County’s wastewater treatment
plants.

SERVICE LINE: Any sanitary sewer line or conduit located outside the building structure
that connects the building’s plumbing to the main sewer. The service line is usually 4
inches and sometimes 6 inches in diameter, but no larger.

SHALL: “Shall” is mandatory; “may” is permissive

SPECIFICATIONS: A part of the documents containing the wrntten directions,
provisions, and requirements for completing the work. Standards for specifying materials
or testing which are cited in this document by reference shall have the same force and
effect as if set out in full in these standards.

STATE: The State of Alabama.

STATION: A specific point on the centerline of a sewer main or on the survey baseline
designating some specific distance from the point of origin, Stations are numbered in
terms of one hundred linear feet measured horizontally.

STORM SEWER: A pipeline intended to carry rainfall surface runoff and/or subsurface
waters. There is a distinct difference between storm sewers and sanitary sewers. Storm
sewers exclude flow from domestic wastewater and industrial waste.

STORM WATER: Rain water or any sort of runoff that does not come from sanitary
sewers.

STUB QUT: A portion of the service line extended from the main sewer and then capped
or dedicated for later use.

STRUCTURES: Facilities such as bridges, culverts, catch basins, inlets, retaining walls,
cribbing, water lines, underdrains, electrical ducts, manholes, lighting fixtures and poles,
transformers, flexible and rigid pavements, buildings, vaults, and other manmade features
that may be encountered in the work and not otherwise classified herein.

TAP: The actual connection or opening in the main sewer to allow the wastewater from
the service line to enter the main sewer.

WASTEWATER: Any liquids containing waste matter, originating from residences,
commercial buildings, institutions, and industrial establishments together with any
extraneous water that may be present, whether treated or untreated, which is discharged
into or permitted to enter the County maintained infrastructures.
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1.0800 Standard Reference Specifications

1.0801 All standard Specifications referenced throughout these Specifications are to be taken as
the latest revision available.

1.0802  The following is a nonexclusive list of national standard Specifications referenced in these

Specifications:

ANSVAWWA

C104/A214 Cement-Mortar Lining for Ductile-Iron and Gray-Iron Pipe and
Fittings for Water.

C110/A21.10 Ductile-Iron and Gray-Iron Fittings, 3-inch Through 48-inch for
Water and Other Liquids.

CIl11/A21.11 Rubber Gasket Joints for Ductile-Iron and Gray-Iron Pressure Pipe
and Fittings.

C150/A21.50 Thickness Design of Ductile-1ron Pipe.

CI151/A21.51 Ductile-Iron Pipe, Centrifugally Cast in Metal Molds or Sand-
Lined Molds for Water or Other Liquids.

C153/A21.53 Ductile-Iron Compact Fittings, 3-inch Through 12-inch for Water
and Other Liquids.

Co600 Installation of Ductile Iron Water Mains and their Appurtenances.

€900 Polyvinyl Chloride (PVC) Pressure Pipe 4 inch through 12 inch
with Addendum C900-92.

C907 Polyvinyl Chloride (PVC) pressure fittings 4 inch through 8 inch.

ASTM

A48 Specification for Gray Iron Castings.

A353 Pipe, Steel, Black and Hot Dipped, Zinc Coated Welded and

Seamless.
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AR2 Cold-Drawn Steel Wire for Concrete Reinforcement.

Al85 Welded Steel Wire for Concrete Reinforcement.
A615 Deformed and Plain Billet Steel Bars for Concrete
Reinforcement.

C31 Making and Curing Concrete Test Specimens in the Field.

C32 Sewer and Manhole Brick (Made From Clay or Shale).

C33 Concrete Aggregates.

C39 Comprehensive Strength of Cylindrica! Concrete Specimens.

C42 Obtaining and Testing Drilled Cores and Sawed Beams of
Concrete.

C76 Reinforced Concrete, Culvert, Storm Drain and Sewer Pipe.

C90 Hollow Load-Bearing Concrete Masonry Units.

Co4 Ready Mix Concrete.

C150 Portland Cement.

Cl172 Sampling Free Concrete.

C216 Facing Brick.

C443 Joints for Circular Concrete Sewer and Culvert Pipe.

C478 Precast Reinforced Concrete Manhole Sections.

€923 Specification for Resilient Connectors Between Reinforced

Concrete Manhole Structures and Pipes.
D448 Standard Sizes of Coarse Aggregate for Highway Construction.

D1557 Moisture-Density Relations of Soils and Soil-Aggregate
Mixtures, Using 10 Ib. Rammer and 18in. Drop.

D1599 Test Method for Short Term Hydraulic Failure Pressure of
Plastic Pipe, Tubing, and Fittings.
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D1784 Specification for Rigid Poly (Vinyl Chloride) PVC Compounds
and Chlorinated Poly (Vinyl Chloride) CPVC Compounds.

D2412 Test Method for External Loading Properties of Plastic Pipe by
Parallel Plate Loading.

D2434 Test method for Permeability of Granular Soils.

D2487 Classification of Soils for Engineering Purposes.

D3139 Joints for Plastic Pressure Pipes Using Flexible Elastomeric
Seals.

F477 Specifications for Flexible Elastomeric Seals for Joining Plastic
Pipe.

F610 Practice for Estimating the Quality of Molded Poly Vinyl
Chloride (PVC) Plastic Pipe Fittings by the Heat Reversion
Process.

F1336 Poly(vinyl chloride) (PVC) Gasketed Sewer Fittings.

1.0803  The following is a list of other publications referenced in these Specifications:

A Jefferson County Publications
1. Jefferson County Standard Contract Construction Sanitary Sewer
Specifications.
2. Jefferson County Standards for Construction of Sanitary Sewer

Service Lines and Connections

Jefferson County Sewer Use Ordinance

4, Jefferson County Guidelines for Design and Construction of
Commercial and Residential Sanitary Sewer Pumping Stations.

[¥8)

B. State of Alabama Department of Transportation Publications
1. Alabama Manual on Uniform Traffic Control Devices for Streets,
and Highways
2. Standard Specifications for Highway Construction
3. Utility Manual
C. Occupational Safety and Health Administration Publications
1. Safety
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1.0804

1.0900

1.0901

1.0902

1.0903

1.0904

1.0905

1.0906

D. American Railway Engineering Assoc.
1. Part 5 Specifications for Pipeline

Any reference in the ANSVAWWA or ASTM standards or specifications to “Owner’” or
“purchaser” is to be interpreted as “The County.”

Construction Drawings Review and Approval Process

The Environmental Services Department, as a department of Jefferson County, AL
operates and maintains the County Sanitary Sewer System and must regulate any
proposed additions or changes to the system in order to carry out and accomplish the
purpose defined in Section 1.0100. Prior approval of any projects affecting the sewer
system is required. Construction Drawings are required to be prepared for all new sewers
to be built in Jefferson County and connected to the County Sanitary Sewer System. In
the event a project is to be built that crosses existing sewers or encroaches in County
easements, drawings must be submitted to the County for approval.

The Construction Drawings of all sanitary sewer facilities that will connect to the County
Sanitary Sewer System or wastewater treatment plants shall be prepared and submitted
to the Environmental Services Department for approval in accordance with requirements
of Section 2.0300.

The Owner or the Owner’s Design Engineer shall submit two (2) sets of Sewer
Construction Drawings, and one copy of the complete development (subdivision
apartment complex, office complex, etc) drawings, to the Jefferson County
Environmental Services Department at the Sewer Plans Review Office in Room 634, 2121
8" Avenue North. Ifthe Drawings are to be sent by mail, the proper mailing address can
be obtained from that office. [Current Telephone No. 521-7515 ]

The County Representative will review the Drawings submitted and if necessary, the
County will return one (1) set of markup drawings to the Design Engineer for revision
and resubmittal.

The Design Engineer will provide the corrected set of original drawings to the County
Representative.

All main sewers 8” and larger must be located in sanitary sewer easements dedicated to
the County in accordance with Section 2.0400. Easement deeds will be required for all
easements in commercial developments and residential developments that are not
dedicated by Record Maps. Easements transferred by Record Map shall be dedicated
Sanitary Sewer Easements. Minimum easement width is twenty (20) feet, ten (10) feet
each side of the sewer centerline. The Owner’s Design Engineer will submit one (1) copy
of all required deeds for review prior to execution.
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1.0907

1.0908

1.0909

1.0910

1.1000

1.1001

1.1100

1.1101

A deposit amount to guarantee submittal of “As-Constructed Drawings,” shall be required
before Sewer Construction Drawings are approved. See Section 1.1001.

The Owner or Design Engineer will submit the original executed deeds and right of way
accommodation permits to the Jefferson County Environmental Services Department at
the Sewer Plans Review Office in Room 634, 2121 8" Avenue North. If the
Deed/permits are to be sent by mail, the proper mailing address can be obtained from that
office. [Current Telephone No. 521-7515.] Deeds will be reviewed by the County
Representative and if acceptable, recorded in Probate Court. The County will not accept
deeds recorded by others.

Upon approval of the Sewer Construction Drawings, the Director will sign all sheets and
return them to the Design Engineer. The signature of the Director of Environmental
Services indicates the following:

“Director of Environmental Services”: Indicates review of Construction Drawings for
conformance with the “Standards for Construction of Commercial and Residential
Sanitary Sewers.”

The approval of Sewer Construction Drawings is valid for a period of 180 calendar days.
If construction has not begun at the end of 180 calendar days the Drawings must be
resubmitted for approval prior to starting construction. Drawings over 180 days
representing projects for which construction has not yet begun are void unless indicated
by an updated stamp of approval.

Final Project Acceptance

The Environmental Services Department will make inspections on the proposed projects
while they are under construction. The County will not issue a letter of acceptance for the
project until a successful field final inspection, including required testing, has been
performed. All work shall be complete and in accordance with these Specifications. All
easements must be deeded correctly and a final set of “As Constructed Drawings”
submitted.

As-Constructed Drawings

Prior to approval of Construction Drawings, a refundable deposit is required to guarantee
submittal of the As-Constructed Drawing(s). Deposits must be a banking institution
cashiers check (referred to by some banking institutions as Official Check). No personal
or company checks will be accepted. The parties on the check must be reflected as
follows: “Jefferson County Treasurer or (relative party)” (both parties to be separated
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strictly/only by the word or}. Should there be any questions as to the reflection of all
parties on the check, consult with the Environmental Services Department, Sewer Plans
Review Office in Room 634, 2121 8" Avenue, North. If check is to be sent by mail, the
proper mailing address can be obtained from that office, [Current Telephone No. 521-
7515]. The amount of deposit shall be $1,000.00 minimum or $2.00 per linear foot of
main sewer, as measured station to station (center of manhole to center of manhole),
whichever is greater. The total amount of deposit should be verified in advance with the
aforementioned office. Any other inquiries should be directed to that office. In the event
the owner/developer does not submit the As-Constructed Drawings, clear written
notification of failure to submit will be given, after which the County reserves the right
to use the deposit to perform the survey and prepare As-Constructed Drawings.

1.1102  Upon completion of construction, the Design Engineer shall have the project surveyed by
an Alabama Licensed Surveyor to locate the constructed facilities on the As- Constructed
Drawing(s). With information from the survey and from construction records, the Design
Engineer or Surveyor will make revisions to the approved Construction Drawings, in
accordance with Section 2.0500, to accurately show the actual facilities that were
instalfed.

1.1103  Final As-Constructed Drawings shall be submitted for acceptance at the Environmental
Services Department, Sewer Plans Review Office in Room 634, 2121 8" Avenue North.

1.1200 Inspection Policy

1.1201 The intent and desire of the County is that all sanitary sewer facilities be constructed in
such a manner and under such supervision and inspection that the County may be assured
that acceptable materials are used and that appropriate construction standards are
observed, resulting in the installation of a sewer that minimizes the amount of infiltration
and inflow in accordance with Section 1.0100.

1.1202  The Contractor shall be responsible for contacting the Sewer Engineering Construction
Office prior to beginning work [Current Telephone No. 325-5127].

1.1203  The County Sewer Construction Inspector may inspect for the following:

A Inspection may be made of the excavated trench before placement of any
material, pipe, etc. into the trench, and the trench shall be in compliance with
these Specifications. The inspector may ascertain the condition of the trench
bottom, and approve the suitability of the trench bottom before placement of
material, pipe, etc.

B. The purpose of the inspection is to confirm that all work is in accordance with
Section 3.00 and 4.00 of the Construction Specifications.
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C. Inspection may be made of the pipe bedding before installation of pipe.

D. Inspection may be made of the complete pipe backfill until one (1) foot of
backfill material is placed over pipe.

E. Any testing required in Section 5.00 of the Standard Specifications shall be
witnessed by the County Sewer Construction Inspector as required.

1.1300 Enforcement Policy

1.1301  When an inspection report indicates the work does not meet requirements of these
standards, the County will advise the Owner/Develaper that the work is being completed
at risk of not being accepted.

1.1302  The County reserves the right to withhold future permits if the work is not brought up to
standards.

1.1400 Miscellaneous

1.1401  Any proposed sanitary sewer facilities not specifically covered herein shall be submitted
to the County for its approval. Before commencing with the preparation of construction
drawings, the County Environmental Services Director should be consulted, regarding
specific design requirements for any non-routine sewer facilities including all pump
stations, any manholes deeper than twenty feet, all tunnels, all bores, creek crossings, all
siphons, and any other unique sanitary sewer facility.

1.1500 Permits

1.1501 ALDOT

For any sanitary sewer facilities proposed to be installed within State highway right of
way, the Alabama Department of Transportation (ALDOT) requires a Right of Way
Accommodation Permit. The Design Engineer or Owner/Developer shall prepare, for the
County to execute, all required Right of Way Accommodation Permits. Currently the
State requires the County rather than any private party or Owner/Developer to submit the
application for permit agreements. Accordingly, the project Owner/Developer must enter
into an agreement with the County accepting responsibilities imposed by the State. (This
requires County Commussion Action.} The Owner/Developer is responsible for
performing all duties imposed on the County by the State. The County’s involvement in
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the process is strictly limited to the submittal of the apphcation. The Design Engineer
and/or Owner/Developer is responsible for accuracy of all information conveyed on the
permit application. Further, the County 1s not responsible for the State revoking an
Accommodation Agreement after it has been issued. Any inquiries concerning this matter
should be directed to the Environmental Services Department, Sewer Plans Review
Office, {current Telephone Number 521-7515].

1.1502 Railroads

In the event a proposed sanitary sewer facility is to be located within or crossing an
existing railroad right-of-way, the Design Engineer or Owner/Developer must contact said
railroad. The Owner/Developer may be required to file for a permit as well as entering
into an agreement with the railroad that details all duties that are imposed on the
Owner/Developer by said railroad. All documents between Owner/Developer and
railroad are to be included with the sewer construction drawings at the time they are
submitted for County review and approval. An Owner/Developer should be advised that
approval of sewer construction drawings can be upheld and/or denied if any language in
the documents between the Owner/Developer and the railroad is found to restrict the
County’s ability to properly maintain and operate said proposed sanitary sewer facilities,
or if the language contains any indemnification or hold harmless clauses the County will
be prohibited from entering into. Any costs such as crossing fees imposed by the railroads
are to be paid by the Owner/Developer.

1.1503 Utilities

In the event a proposed sanitary sewer facility is to be located within or crossing existing
utility right-of-way, the Design Engineer or Owner/Developer must contact said utility.
The Owner/Developer may be required to file for a permit as well as entering into an
agreement with the utility that details all duties that may be imposed on the
Owner/Developer by said utility. All documents between Owner/Developer and utility
are to be included with the sewer construction drawings at the time they are submitted for
County review and approval. The Owner/Developer should be advised that approval of
sewer construction drawings can be upheld and/or denied if any language in the
documents between the Owner/Developer and the utility is found to restrict the County’s
ability to properly maintain and operate said proposed sanitary sewer facilities, or if the
language contains any indemnification or hold harmless clauses the County will be
prohibited from entering into. Any costs imposed by the utility are to be paid by the
Owner/Developer.
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2.0100

2.0101

2.0102

2.0103

2.0104

2.0200

2.0201

Section 2.00
Design Guidelines for Sanitary Sewers

General

The Owner shall obtain the services of a Professional Engineer, registered in the State of
Alabama, to provide engineering design services. Services shall include both surveying by
a Professional Land Surveyor and engineering design by a Professional Engineer.

The Design Engineer must be knowledgeabte of the minimum design standards, laws and
regulations relating to the project. The Design Engineer will prepare project Drawings
and Specifications for approval by the County.

The Owner will select and contract with a Jefferson County Environmental Services
Department pre-qualified general contractor licensed in the State of Alabama to be
responsible for constructing the project according to the Drawings and Specifications.
The Contractor or Design Engineer will be responsible for coordinating inspections of the
work as required by the County for final acceptance.

Minimizing the quantities of infiltration and inflow (I/) that enter the sewer system and
minimizing the possibility of sanitary sewer overflows is essential to the long term goals
of the Environmental Services Department. Federal and State regulations require that all
water entering the system must receive treatment in accordance with State permits before
being discharged into streams and tributaries. Jefferson County has been obligated to
spend a considerable amount of funds to try to remove infiltration and inflow from the
existing system. A major objective of these Standards is to minimize new sources of
infiltration and inflow (1/I) in future projects.

Surveys and Investigations

An actual ground centerline survey of the route of the proposed sewer must be performed
by the Owner. The Survey must obtain information on existing topography and
underground utilities to be shown on the Drawings. Base lines or reference marks must
be established in the field. Ground profile data must be field surveyed along the actual
alignment. Topography may be obtained from either aerial surveys, field measurements,
or both methods.
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2.0300 Contents of Construction Drawings

2.0301  Sewer Construction Drawings must be prepared, under the direct supervision of an
Alabama Registered Professional Engineer and stamped, sealed, and dated by said
registered engineer. Construction Drawings submitted for approval shall contain the
following items.

A

H.
November 10, 1999

A Land Tie stamped, sealed and dated by an Alabama Registered Land
Surveyor, shall show the location of the center line or manhole of sanitary
sewer in relation to section line, quarter section line, or quarter-quarter
section line using two verified monuments and labeled as applicable. Ties
made within platted subdivisions may be made to lot lines when the Land
Surveyor deems that this is the best and most reproducible tie that can be
made. Properties that rely on meets and bounds descriptions should be tied
in a manner similar to their deed calls. Direct ties should be made whenever
possible. The Land Tie shown on Standard Drawing SD1 shall be used as an
example (See Appendix). Alignment and property surveys required for right
of way acquisitions shall meet the requirements of Rules 1.03-1.06 of the
Minimum_Technical Standards for Land Surveying in the State of
Alabama. Closure data for both Horizontal and Vertical Control shall be
submitted to the Sewer Plans Review office for review and verification.

Each drawing sheet shall contain the name of the project, and the name(s),
address, and telephone numbers of the Owner/ Developer(s), the Design
Engineer, and the Land Surveyor.

Drawings shall be prepared using standard drafting practice on 24"x 36"
sheets. Sewer drawings shall be on 24"x 36" half plan/profile sheets. The
profile grid shall have 50° (H) and 1’ (V) lines.

Drafting media for submittal of drawings shall be 4 mil polyester drafting film,
premium bond paper or tracing paper of reproducible quality.

Preliminary Drawings shall be in reproducible black, blue-black ink, or pencil.
Final Drawings for approval shall be submitted in permanent ink only.

The minimum text height shall be 0.1 inch and shall be legible.

Plan and profile of proposed sewer lines shall be on the same sheet, drawn at
1"=50" horizontal and 1"=10" vertical scales. Grades shall be shown in percent
(%) and indicated between each manhole. Both invert and existing profile
elevations are to be indicated at every 50 ft. station. The flowline elevation
of each line entering and exiting a manhole shall also be shown.

"

Sheets shall be properly numbered, indicating *“Sheet of
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All symbols shall conform to the standard symbols indicated on Standard.
Drawings No. SD3, SD4 and SD5, (See Appendix).

Standard Detail sheet(s) shall be included in the project drawings and shall be
in accordance with the Standard Drawings attached in the Appendix herein.

Stationing shall commence at the left of the sheet and at the lowest point of
the sewer and continue upstream to the right across the sheet. A maximum
of 1,200 feet of sewer may be on each sheet.

Standard Notes (as shown on Standard Drawings SD2 in Appendix) shall be
shown on at least one of the Plan/Profile Drawings.

Pipe material shall be shown between each manhole and where a pipe matenal
change occurs. Concrete collars, if required, shall be shown on the Drawings.

County reference number, station location, size, direction of flow, and type
material of all existing sewers shall be indicated on the Drawings.

Direction of flow for each proposed sewer line shall be shown.

Horizontal station location of all manholes, deflection angles at manholes,
distance between manholes, angles to existing sewers and other system
features shall also be shown.

North arrows shall be indicated on each sheet.

An Alabama registered Professional Engineer’s seal, signature, and date shall
be included on each sheet. An Alabama Registered Land Surveyor’s seal,
signature, and date shall be affixed to each sheet that indicates right-of-way
or property boundaries.

Temporary Bench Mark elevations shall be based on U.S.G.S. Datum and
properly identified on the appropriate sheets.

All topographic features, both existing and proposed, shall be shown.
Examples include but are not limited to storm sewers, drainage ditches,
creeks, utilities, etc. In profile the existing ground shall be shown as a dashed
line, and the proposed ground shall be shown as a solid line.

All property lines, subdivision block and lot numbers, rights-of-way, and
required or utilized easements shall be shown. All sanitary sewer easements,
both those to be dedicated by record map and those to be dedicated by
recorded deed shall be shown. Easements dedicated by plat shall contain the
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following statement on the plat: “Easements for sanitary sewer lines, if not
previously dedicated to Jefferson County, AL. are for construction and access
in the installation and maintenance of sanitary sewers and their appurtenances
only.”

V. Section information (quarter section, township, and range) shall be shown on
each sheet near the title block.

W, Capped sewer plans must include a four {4) inch drain out of the top of the
lowest manhole and into the nearest storm sewer or drainage ditch.

X. Streets shall be shown and named or numbered.

Y. Service lines and connections shall be shown and stationed. Drawings shall
require the Contractor to furnish the Engineer with a video tape survey of the
constrnucted sewer. See Paragraph 2.0502 B.

2.0400 Easements, Right of Way and Property Deed Descriptions

2.0401 All Easements and/or property required for gravity sewers, force mains, and pumping
stations which will not be transferred to the County by record map must be described and
deeded to the County. Easements for residential construction can be transferred by
Record Map. Easements not within the boundaries of said record map shall be transferred
by deed to the County. Commercial and apartment property must have deeded easements
and cannot be transferred by Record Map. The minimum easement width is twenty (20}
feet, ten (10) feet each side of the sewer centerline. Property descriptions shall be
prepared utilizing field surveys {completed by a registered Professional Land Surveyor)
of the land tie, properties being transferred, and the project sewer alignment.

2.0402  Deeds shall be prepared on Jefferson County standard deed forms, copies of which
may be obtained from the Sewer Plans Review Office in 634, 2121 8™ Avenue North.
[Current Telephone No. 521-7515]. The project name shall be indicated on the front top
left of deed and the preparer’s name and address shall be indicated on the front top right
of the deed.

2.0403  Property descriptions shall locate the property by commencing with a monumented land
tie as required in paragraph 2.0301 A. It shall then traverse from the land tie to the
centerline of the project sewer alignment, then along the centerline sewer alignment to the
point of beginning of the property being described, then along the centerline sewer
alignment to the point ending the property being described. Strip deeds for right of way
and easements shall indicate the property being described relative to the centerline
alignment by indicating the right of way width and offset from the centerline. Property
parcels for facility sites shall continue with the above sewer alignment and then with a

November 10, 1999 18



closed traverse around the boundary of the parcel. Where lines are curved, the significant
elements of the curve shall be described.

2.0404  Dimensions for descriptions shall be formatted as follows:

A

B.

Distances shall be horizontal, indicated in feet to two decimal places.

Angles shall be in degrees, minutes, and seconds to the nearest second. Angles
shall be indicated as deflecting to the left or right (i.e., deflection angle, delta
angle, exterior angle) from the direction of the previous course. Azimuths and
bearings will not be accepted as angular measurements.

Area shall be shown in acres to two decimal places.

2.0500 As-Constructed Drawings

2.0501  Upon completion of construction, an actual ground survey shall be performed to locate
the constructed facilities.

2.0502  Sanitary Sewer As-Constructed Drawings shall contain the following information:

A

E.

November 10, 1999

As-Constructed Drawings shall reflect all changes made to the approved
Construction Drawings and should accurately show the actual sewer facilities
that were installed.

As-Constructed Drawings shall show the constructed location of all service
lines in every sewer reach as measured and recorded from the constructed
location of the first manhole immediately downstream. The Contractor shall
furnish the Engineer a video tape survey of the constructed sewer. The
Engineer shall utilize the tape and measured lengths from the Contractor’s log
to indicate the as-constructed location of all service lines. The tape and log
shall be transferred to the County when the drawings are submitted.

In general the As-Constructed Drawings shall have the same format and
information, excluding notes, etc., required on the Construction Drawings in
Section 2.0300.

As-Constructed Drawings shall be submitted on 4 mil polyester 24” x 367
plan/profile drafting film with matte finish on both sides. The profile grid shali
be 50° (H) lines and 1’ (V) lines. Drawings shall be done with permanent
black ink.

Plan and profile of constructed sewer system shall be on the same sheet, drawn
at 1"=50" horizontal and 1"=10' vertical scales, with grades in percent (%)
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indicated between each manhole and invert elevations shown at 50-foot
stations and at every manhole.

Pipe material type shall be indicated between the manholes and at locations
where pipe material changes.

The following note shall be attached to the drawings:

I (printed name) certify that this is a true and accurate sewer plan and profile
map as field surveyed after construction,
Signature Alabama Licensed Engineer

Registration Number

2.0600 General Design Criteria

2.0601  All Residential and Commercial sanitary sewer facilities shall be designed in accordance
with these standards.

2.0602  Design flow shall be based on the guidelines of paragraph 2.0900.

2.0700 Manholes

2.0701 All manholes shall be designed in accordance with the following guidehnes:

A

B.

November 10, 1999

Minimum inside diameter of manholes shall be 48 inches.

Manholes shalt be installed at the end of each line, at all changes in grade, pipe
size, alignment, and at all intersections of main sewers.

The maximum distance between manholes shall be 400 fi.

The maximum deflection angle of sewer alignment at manholes shall be 90
degrees.

For differences of in/out invert elevations greater than 2.0 ft., a Memphis Tee
drop manhole (see Standard Drawing SD1560 in Appendix) shall be used.

Drop manholes shall be avoided where practical.

Bolt down frames and covers shall be required where the proposed manholes
are subject to being flooded. See Standard Drawing SD1575.
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Manhole Boots are required for all penetrations of pipe up to 18 inches
nominal diameter.

The minimum depth of all manholes shall be 55 inches.

Cones shall be the concentric type. Flat slab and eccentric conical sections are
prohibited.

Frame and covers shall be in accordance with Section 4.0820 and Standard
Drawings SD1570 and SD1575.

Manholes deeper than twenty (20) feet require a special design be submitted
to the County for approval. Likely, a minimum diameter greater than 48
inches will be required.

2.0800 Pipe Material

2.0801 All sanitary sewers shall be constructed of the following types of pipe:

A

November 10, 1999

Gravity sanitary sewers 8 inches to 12 inches in diameter shall be constructed
of Class 52 Ductile Iron Pipe or AWWA C-900 PVC pipe except as specified
below. AWWA C-900 PVC pipe shall be allowed where the slope is less than
or equal to 14.00% and the cut is less than or equal to 14 ft. Where the slope
is greater than 14.00% or the cut is greater than 14 ft., ductile iron sewer pipe
shall be used. “Cut” is defined as the vertical distance from the finished
ground, or surface, to the invert of the pipe.

Gravity sanitary sewers from 16 inches to 20 inches in diameter shall be
constructed of ductile iron sewer pipe only. 1f a 24 inch diameter pipe or
larger is needed, the sewer will be approved on a case by case basis.

Sanitary sewers crossing storm drains, creeks, or ditches shall be ductile iron
pipe. If a sanitary sewer line is running parallel with a storm dram, ductile iron
shall also be used.

Sanitary sewers that are to be constructed with less than 4 ft. of cover shall
be submitted to the County for approval on a case by case basis and shall be
ductile iron pipe.

In areas that have been filled and the proposed sewer will be within the fill,
ductile iron pipe with restrained joints shall be used. (See paragraph 4.0204.)

The first upstream joint out of a manhole shall be ductile iron if the invert of
the pipe is greater than 6 inches above the invert of the manhole.
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2.0900

2.0901

2.0902

2.0903

2.0904

2.0903

G. Sewers requiring concrete bedding or encasement shall be ductile iron.

H. All carrier pipes installed in a bore or tunnel shall be ductile iron.

I All Sanitary sewers located in mobile home parks shall be ductile iron pipe.

Quantity of Sanitary Sewage

The County provides sewer service access to carry wastewater to a treatment facility for
treatment. In the interest of keeping this volume to a minimum, all waters not requiring
treatment at a publicly owned treatment works (POTW) must be excluded from the sewer
system as far as practical. Therefore, connections of roof, yard, and foundation drains to
the sanitary sewer system are strictly prohibited.

The sewer capacity to be provided for must be determined from careful analysis of the
present and probable future quantities of domestic, commercial, and industrial
wastewater.

Developments having sewer systems and anticipating future growth in upper reaches of
the sewer drain area must develop a long range plan for the installation of sewer facilities.
The plan must consider the entire drainage area beyond the limits of the subdivision.

Sanitary sewers shall be designed to carry the flow from the estimated ultimate tributary
population.

Estimated design flows shall be determined and submitted to the Environmental Services
Department for approval as follows:

A Average Daily Flows shall be calculated using the following criteria:

1. Not less than 100 gallons per person per day calculated for single
family residential areas at 7 persons per acre and in apartment
complexes at 17 units per acre, 3.5 persons per unit.

2. Average sewer flow from institutional and industrial establishments
shall be determined from a study of similar establishments and
submitted to the County for review and subsequent approval.
Commercial volume of flow shall be computed on the basis of 20
people per acre and 50 gallons per person over a 16-hour period.

3. Allowance shall be made for vacant lots and property In
consideration of existing development patterns, trends, and
engineering judgement.
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2.1000

2.1001

2.1002

2.1003

2,1004

2.1005

2.1006

2.1007

2.1010

B. Gravity sewers shall be designed using Manning’s approximation of Kutter’s
formula, to flow ' full at peak flow. The peak flow shall be calculated by
applying a peaking factor of 3 to the Average Daily Flows.

System Layout

The system layout begins by selecting an outlet, determining the sewer drainage boundary,
locating the trunk and main sewers, and determining the need for and location of pumping
stations,

Develop preliminary layouts on site topographic maps generally to slope in the same
direction as streets and the ground surface. Sewers shall be located to serve all parcels
of property.

Sewers located along back property lines without alleys must provide night-of-way access
for construction, inspection, maintenance and repair,

Commercial and Residential sewer easements must extend to the upper limits of the
drainage basin of a particular property.

Sanitary sewers to be dedicated to the County shall be constructed within the center of
the dedicated right-of-way. Permanent easements for sanitary sewers shall be a minimum
width of 20 feet. When the easement is running parallel with a road right-of-way or
property line, the easement shall extend to the right-of-way or property line.

Separation between sanitary sewers and water mains shall be a minimum of 10 feet
horizontally. When crossing a water main, the top of the sanitary sewer shall be a
minimum of 24 inches below the bottom of the water main. If running parallel with a
water line the sewer line shall be ductile iron. If circumstance requires the sanitary sewer
to be closer than 10 feet horizontally the sewer must be a minimum of 24 inches below
the waterline. The sanitary sewer cannot be installed in the same excavated ditch with a
water main.

Sewers shall not run parallel under concrete curbs or gutters. To allow for maintenance,
the minimum distance between the edge of the curb and center line of a parallel sanitary
sewer shall be 4 feet.

Depth of Sewers - To the extent possible, sewers should be at such depth that they can
receive the contributed flows by gravity. Deep basements and buildings on land
substantially below street level may require individual pumping stations. If installed, these
pumping stations shall be owned and maintained by the individual property owner. Depth
of sewers along property should provide minimum slope of 1% for building service lines
to be installed according to the County’s Standards for Construction of Sanitary Sewer
Service Lines and Connections. All sanitary sewers shall have a minimum of 30 inches of
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2.1011

2.1020

2.1021

cover in non-traffic areas and 36 inches in paved areas subject to vehicular traffic.
Proposed sewers with less than 4 feet of cover shall be submitted for approval to be
considered on a case by case basis.

Sewers constructed in fill areas: All areas to receive fill shall be filled and compacted prior
to the installation of any sewer lines or any structure. See paragraph 2.0800E for pipe
material for pipe material requirement. The following note shall be indicated on each
tangent of the sewer profile in areas of fill:

Note:  All areas to receive fill shall be filled and compacted per the sanitary sewer
design drawings prior to the installation of the sanitary sewer lines or any
structures.

Minimum Velocities and Maximum Slopes - Gravity sewers shall be designed for a
minimum velocity of 2.0 ft./second {f.p.s.) at peak flow. Where required, gravity sewers
on slopes greater than 15% shall be restrained to prevent separation of pipe joints. When
using standard manholes, the maximum grade allowed is 15%. Any slope in excess of
15% requires special pipe restraints and special manholes which must be designed and
submitted for approval. The Design Engineer shall make every effort to not exceed the
15% grade.

Scouring Velocities,
A, At peak flow, the minimum velocity in the sewer shall be 2 fps.

B. The minimum grade for collector and lateral sewers shall be as follows:

Pipe Diameter —Inches Minimum Grade — ft./ft. Percent Grade

Nominal

8 .0040 40

10 .0028 28

12 0022 22

16 0015 A5

18 .0012 12

2.1100

2.1110

Design for Various Conditions

Open Cuts — Inasmuch as the load imposed on a sewer built in open cut is a function of
the bedding, trench width, backfill material and superimposed load on the ground surface,
consideration must be given to all of these elements.
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2.1120

2.1200

2.1201

2.1202

2.1203

Tunnel and Cased Bores - Where sewers cross roads, railroads, highways or require
trenchless installation under the ground surface, tunnels or cased bores may be required.
Permitting requirements of the Alabama Department of Transportation, Utility Manual,
or the American Railway Engineering Assoc. shall be included. If a tunnel is approved,
it must be installed in accordance with the Jefferson County Standard Contract
Construction Sanitary Sewer Specifications.

Service Lines (4 and 6 Inch Lines)

Sewers will be designed, where possible, to serve every lot or parcel adjacent to the sewer.
A manufactured 90-degree “Tee” fitting shall be installed at every lot or parcel for
connecting service lines to the main sewer.

Where service lines are allowed to enter manholes, flexible manhole boots are required
as specified in paragraphs 3.1202 and 3.1203.

The installation, permitting and inspection of service lines (building laterals) are
covered by the Jefferson County Standards for Sanitary Sewer Service Lines and
Connections, a copy of which is available from the Environmental Services
Department Permitting and Inspection Office.
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3.0100

3.0101

3.0102

3.0200

3.0201

3.0202

3.0203

3.0204

Section 3.00

Construction Specifications for Sanitary Sewers

Site Preparation

Before starting construction operations, the Contractor shall remove all vegetable
growth, debris and other objectionable matter standing or lying on the surface within the
limits of the areas to be excavated or filled; and shall demolish and remove from it such
buildings and other structures as are specifically designated on the Drawings for removal.

The Contractor shall comply with all local, County and State regulations regarding site
preparation, pollution, burning permit, erosion control and stormwater runoff.

Excavation

Trench excavation or excavation for pipe lines shall consist of the excavation necessary
for construction of the sanitary sewer system and all appurtenant facilities thereof]
including manholes, pipe bedding, and pipe protection as called for on the Drawings. It
shall include clearing and grubbing, where necessary, backfilling and tamping of pipe
trenches and around structures, and the disposal of waste materials. The Contractor must
comply with all federal, state, and local safety rules and regulations, including those of
OSHA. The County will not inspect for compliance with safety regulations, and disclaims
any responsibility to ensure the safety of workers.

The bottom of the trench shall be level in cross section and shall be cut to the depth
necessary to place the bedding and install the pipe to design grade.

Bell holes for bell-and-spigot pipe shall be excavated at proper intervals so that the barrel
of the pipe will rest its entire length upon the bedding material. Bell holes shall be large
enough to permit proper installation of joints in the pipe. Bell holes shall not be
excavated more than five joints ahead of pipe installation.

The bottom of the excavation for manholes and other structures shall be true to the
required shape and elevations shown on the Drawings. Should the Contractor excavate
below the elevations shown or specified, he shall fill the void thus made with Pipe
Bedding material. No earth backfilling will be permitted under pipe or structures, unless
specifically shown on the Drawings.
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3.0205

3.0206

3.0207

3.0208

3.0209

3.0210

When muck, quicksand, soft clay, swampy, or other materials unsuitable for foundations
or subgrade are encountered which extend below the limits of the excavation, such
material shall be removed and replaced with foundation backfill material [see paragraph
4.0540] thoroughly compacted and inspected by the County Sewer Construction
Inspector. The County Sewer Construction Inspector shall have the final decision on
whether material is unsuitable for subgrade and shall determine the gradation of the
foundation backfill on a case by case basis.

The Contractor 1s required to install and maintain any and all required silt fences.

Where excavations are made adjacent to existing buildings or other structures or in paved
streets or alleys, the Contractor shall take particular care, subject to OSHA regulations,
to sheet, shore and brace the sides of the excavation adequately so as to prevent any
undermining of or settlement beneath such structures or pavement.

Sheeting, shoring, or bracing materials shall be removed before backfilling unless
otherwise directed by the Design Engineer or County Sewer Construction Inspector.
Such materials shall be removed in a way that will not endanger or damage the new
structure or any existing structures or property in the vicinity, either public or private,
and so as to avoid cave-ins or slides. Trench sheeting and bracing shall not be removed
until the trench has been backfilled one (1) foot above the top of the pipe.

Where the excavation area shown on the Drawings falls under the water surface or near
the banks of a flowing stream or other body of water, the Contractor may adopt and
carry out any method he may deem feasible for the performance of the excavation work
and for the protection of the work thereafter; provided the method and equipment to be
used have received prior approval of the County. In such cases, the excavation area shall
be effectively protected from damage during the excavation period and until all
contemplated construction work therein has been completed to the satisfaction of the
County.

Rock encountered in trench excavation for sewers shall be removed for the overall width
of the trench and to a depth below the bottom of the barrel of the pipe as shown on the
Standard Drawings in the Appendix. The space excavated below the barrel and bell of
the pipe shall be backfilled with pipe bedding, as specified in Section 4.0510. All over-
shot rock must be removed by the Contractor before placing the bedding. 1f the
Contractor excavates below the required trench bottom, the excess space must be filled
with ASTM D-448 No. 57 crushed stone,
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3.300

3.0301

3.0302

3.0400

3.0401

3.0402

3.0403

3.0404

Pipe Bedding

A cushion of stone aggregate shall be provided under all sanitary sewers unless other
types of construction are shown on the Drawings or directed by the County. Pipe
bedding material shall meet the requirements of Section 4.0510 of these Specifications.

Pipe bedding shall be placed below the barrel of the pipe, across the full width of the
trench, and shall consist of a 4 inch layer of ASTM D-448 No. 57 crushed stone
Bedding shall be compacted to the exact grade for the full length of the pipe barrel and
for the full width of the trench before each pipe is installed. Bedding material shall be
thoroughly compacted.

Pipe Installation

The Contractor is responsible for accurately placing pipe to the exact line and grade
shown on the Drawings. The control of vertical and horizontal alignments shall be
accomplished by using a laser beam instrument. When a laser is used, the elevation and
alignment of the pipe shall be checked by transit and level rod at the first joint out of the
manhole, and then every 50 feet. Other approved methods of controlling vertical and
horizontal alignments may be used if specifically authorized by the County Sewer
Construction Inspector. All pipe shall be installed in accordance with these specifications
and the recommendations of the manufacturer. The practice of bumping or snatching
(with backhoe or crane, etc.) to adjust the pipe after placement in the trench will not be
permitted.

Each piece of pipe and special fitting shall be carefully inspected before it is backfilled.
Pipe laying shall proceed upgrade, starting at the lower end of the grade and with the
bells up the hill. Trench bottoms found unsuitable for foundations shall be undercut and
brought to exact line and grade with pipe bedding, concrete cradles, foundation backfill,
or as directed by the County Sewer Construction Inspector.

For bell and spigot pipe, bell holes shall be of sufficient size to allow ample room for
properly making the pipe joints. Bell holes shall be cut not more than five (5) joints
ahead of pipe laying. The bottom of the trench between bell holes shall be carefully
graded so that the pipe barrel will rest on a solid foundation for its entire length. Each
joint shall be laid so that it will form a close concentric joint with adjoining pipe and to
avoid sudden offSets or inequalities in the flow line,

Water in the trench shall not be above the pipe bedding while pipe installation is in
progress or before the trench has been backfilled. The Contractor shall not open at any
time more trench than his available pumping facilities can dewater. Movement of water
that would tend to erode or affect the trench walls will not be allowed. Under no
circumstances shall trench water be allowed to drain into an existing sewer.
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3.0405

3.0406

3.0407

3.0500

3.0501

3.0502

3.0503

3.0504

3.0600

3.0601

As the work progresses, the interior of all pipe in place shall be thoroughly cleaned. After
each line of pipe has been installed, it shall be carefully inspected and all earth, trash.
rags, and other foreign matter removed from the interior.

Backfilling of trenches shall start immediately after the pipe is in place and the pipe and
joints have been inspected and approved by the County Sewer Construction Inspector.

On all force main sanitary sewers and C-900 piping, the Contractor shall install tracing
tape suitable for visual identification approximately twelve inches (12”) below proposed
finished grade. The tape shall be on 3” x 1000’ rolls, shall be labeled “sanitary sewer”
and shall have an aluminum backing for detection with a metal detector. Tape shall be
Lineguard Maintenance Systems, or approved equal.

Joint Construction

For bell and spigot pipe, the inside of all bells and the outside of all spigots shall be wiped
to remove all dirt, water, or other foreign matter so that their surfaces are clean and dry
when the pipes are joined.

Joints on ductile iron and C-900 PVC sewers shall be compression joints, and shall be
installed according to the pipe manufacturer's specifications and recommendations.

Any leaks or defects discovered anytime after completion of work shall be repaired
immediately by removing that section and reinstalling. All pipe in place shall be carefully
protected from damage until the backfilling operations have been completed. Any pipe
that has been disturbed after jointing shall be taken up, the joint cleaned and remade and
the pipe reinstalled and inspected.

Contractors are referred to Section 4.00 "Material Specifications for Sanitary Sewers"
for additional specifications regarding joints for specific types of pipe.

Backfilling Trenches

No backfilling of sewer line trenches shall be started until the work has been inspected
and approved by the County Sewer Construction Inspector. Upon said approval, the
sewer line trench shall be immediately backfilled. Backfill matenal as specified in Section
4.0530 and in the Standard Drawings SD2020 and SD2030, (in Appendix) shall be
carefully deposited. Care shall be take to insure that material under haunches of pipe is
consistently placed.
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Where pipe trenches extend along or across paved streets, roadways, alleys or sidewalks,
the Contractor shall obtain approval and conform with the requirements of the local
government having jurisdiction over the paved surface.

For trenches that do not extend along or across paved streets, roadways, alleys or
sidewalks, backfill material from a height of one (1) foot above the top of the pipe
upward will not require tamping unless otherwise specified. See paragraph 3.0605.

Where excavation has been within the limits of easements across private property, the
trench surface backfill material shall consist of fine, loose earth free from large clods,
vegetable matter, debris, stones, and/or other objectionable matenals, unless rip rap is
required for erosion control.

Where tamping is not required for the full depth, the backfill shall be neatly rounded over
the trench to a sufficient height to allow for settlement to grade after consolidation. Any
deficiency in the quantity of materials for backfilling the trenches, or for filling depres-
sions caused by settlement shall be supplied by the Contractor.

Backfilling around structures located in paved streets shall be done utilizing ASTM D-
448 No. 57 stone.

All backfilling shall be done in such a manner as will not disturb or injure the pipe. Any
pipe injured, damaged, or moved from its proper line or grade during backfilling
operations shall be replaced or repaired, inspected and then rebackfilled as herein
specified.

The Contractor shall replace all surface material and shall restore paving, curbing,
sidewalks, gutters, and other surfaces disturbed, to a condition equal to that before the
work began, and in accordance with the local government having jurisdiction.

Backfill materials shall meet the requirements of Section 4.0530 and shall be of the type
indicated on the Standard Drawings in the Appendix of these Specifications. All pipe
should have a minimum of one (1) foot stone backfill above the top of the pipe.

Disposal of Materials

All materials removed by excavation that are suitable for the purpose shall be used
whenever practicable for backfilling and for such other purposes as may be shown on the
Drawings or directed by the County Sewer Construction Inspector. All materials not
used for such purposes shall be considered as waste materials and disposed of by the
Contractor in an approved manner.
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Upon completion of any part of the work, proper disposal shall be made of all surplus
or unused materials left within the construction limits of such work and the surface of
the work left in a neat and workmanlike condition.

Construction Sequence Constraints

Sections of sewer under construction upstream of an existing or recently accepted sewer
shall be kept 1solated, by means of a plug or semi-permanent bulkhead, until the section
under construction has been fully tested and accepted by the County Sewer Construction
Inspector. The plug or bulkhead may be removed only with the permission of the
County Sewer Construction Inspector.

New sections of sewer shall be constructed, when feasible, from the lower end to the
higher end so that testing and acceptance can go in a logical sequence and new sections
placed into service.

Sanitary sewage shall not be discharged into any section of sewer upstream of
uncompleted or unaccepted sections, unless special arrangements have been made to
divert the flow into the County sewer system. Such special arrangements must be
approved by the Director before implementation.

Connections and Stubouts for Service Lines

Sanitary sewer service lines and connections shall be installed, tested, and inspected in
accordance with the Jefferson County Standards for Construction of Sanitary Sewer
Service Lines and Connections. The Contractor shall be responsible for contacting the
County for inspection of the service line.

Service Connections - Standard manufactured tees shall be installed in sanitary sewer
lines at all points shown on the approved Drawings. If such tees are not to be used im-
mediately, they shall be closed with approved stoppers and shall be physically restrained.
Service connection points on new sewer lines shall be constructed with standard
manufactured tees.

If the work consists of the construction of a sewer that is to replace an existing sewer,
all existing service lines shall be connected to the new sewer by installation of standard
manufactured tees.

Tees shall be installed in sanitary sewers so as to properly serve each existing house and
each vacant lot facing or abutting the street, alley or easement in which the sewer is
being installed and at such other locations as may be designated by the County. The
exact location of each connection shall be recorded by the Contractor before backfilling
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and said locations recorded on an “As-Constructed” drawing and delivered to the office
of the Director.

Building Stubouts - All service lines shall consist of four inch (4") or six (6") nominal
diameter pipe, but no larger sizes. Service line stubouts shall be installed from the tee
in the sewer to a point just beyond the right-of-way line. The open end of such stubouts
shall be closed with approved stoppers and properly restrained. It shall be the
responsibility of the Contractor to install and mark the location of all stubouts. All eight
inch diameter lines will be considered main lines dedicated to and maintained by the
County.

The Contractor must determine the constructed location of all service lines in each sewer
by measuring from the first manhole immediately downstream. The information shall be
recorded on the As-Constructed Drawings and delivered to the County.

Connecting New Sewer Mains to Existing Sewers

Connections shall be made to all existing sewer lines in the vicinity of the work, as shown
on the Drawings or as directed by the County Sewer Construction Inspector, and with
the written approval of the Director. Connections shall be made by the construction of
a manhole or the use of an existing manhole.

Connection of lateral collector sewers to large diameter County trunk sewers shall be
made at existing manholes. Should no manhole be available, a direct tap into the barrel
of the trunk may be approved by the County on a case by case basis. Specific approval
must be obtained in each instance from the County. Such connections shall be made
under County supervision and in accordance with Standard Drawing No. SD 2045 (see
Appendix).

Connections to existing manholes shall be made by coring a hole in the wall of the
existing structure and inserting a flexible manhole sleeve (“Boot”) into the opening. The
flexible manhole sleeve shall be Kor-N-Seal or equal. A minimum length of eighteen
(18) feet of ductile iron sewer pipe shall be inserted into the boot, filling around same
with non-shrinking grout and troweling the inside and outside surfaces of the joint to a
neat finish,

Connections of new sewers to exasting sewers shall be plugged, and shall remain plugged
until final acceptance by the County.
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Clay Ditch Check

An impervious clay ditch check shall be required on the downstream side of all stream
crossings. This ditch check shall be constructed for a length of fifteen (15) feet as
measured along the centerline of the pipe and for the full width and depth of the trench
excavation. See Standard Drawing. SD 2090 (see Appendix).

Manholes

Manholes shall be constructed to the sizes, shapes, and dimensions as detailed in the
Appendix, Standard Drawings, and at the locations shown on the Drawings. They shall
be constructed of precast concrete sections conforming to the requirements of Section
4.0700 of these Specifications. The depth of the manhole will vary with the location but
in all cases 1t shall be such as will place the cover (or lid) at the finished grade of the
pavement or ground surface or as otherwise indicated on the Drawings. In undeveloped
or rural areas, manholes shall be finished to a height of two (2) feet above ground. The
invert shall be placed at the elevation shown on the Drawings. Eccentric cone sections
will not be allowed. Only concentric cones will be used as detailed in Standard Drawing
SD 1500.

The manholes shall be assembled with the fewest number of sections to makeup required
height, thereby reducing the number of joints. The use of more than one 167 riser
section per manhole is prohibited. The composition of each manhole must be submitted
to the Design Engineer for approval. Copies of the submittal must be at the job site.
The County Representative may require any manhole that 1s not composed of the
minimum number of sections to be replaced.

The design of manhole base sections shall be submitted to and approved by the Design
Engineer before manufacture. Openings in manhole walls for incoming and outgoing
sewers shall be precast or cored at the manufacturing facility. Bases shall be set on a
foundation of ASTM D-448 No. 57 compacted stone aggregate, 12-inch minimum
thickness, covering the entire bottom of the excavation, as shown on Standard Drawing
SD 1500.

Flexible manhole sleeves (“Boots”) are required on all pipe 18" and smaller. The flexible
sleeve shall be manufactured by Kor-N-Seal and conform to ASTM C 923 and shall be
made from ethylene propylene rubber (EPDM). Manhoie sleeves shall be secured to pipe
by stainless steel clamp and bolt assembly conforming to ASTM C 923. The space
between the pipe and manhole opening shall be filled with non-shninking grout materal
[see paragraph 4.0651] inside and out of Boot.

All joints for precast manhole stacks shall be made as shown on Standard Drawing SD
1515, offset tongue and groove type with Tylox Super Seal pre-lubricated gaskets
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manufactured by Hamilton-Kent. Gaskets shall meet the requirements of ASTM C443,
latest revision. Each joint shall also be sealed with Conseal CS-231 waterstop sealant
as manufactured by Concrete Sealants. The width and installation of the joint sealant
shall be in accordance with the manufacturer's recommendations. When shown on
drawings, manhole joints shall be supplied with 3” x 16” x %" bitumastic coated steel
strap anchors and bolts. Three (3) strap anchors, 120° apart circumferentially shall be
required per joint.

Where the difference in invert elevation of two sewers is greater than six (6) inches, a
standard length of Ductile Iron Pipe shall be instalted in the upstream reach to bridge the
fill area between the manhole and the undisturbed pipe trench. Where the difference in
the invert elevation of two or more sewers, 18 inches in diameter or smaller, intersecting
in one (1) manhole is 2 feet or more, a Memphis Tee Manhole (drop manhole) shall also
be constructed in the manner shown in Standard Drawing SD1560. Memphis Tee
Manholes shall be similar in construction to the standard manhole, except that a drop
connection of a pipe and fittings of the proper size and material shall be constructed
outside the manhole and supported by Class A concrete. The manhole and the drop
connection shall be placed on a 12 inch reinforced concrete foundation base as shown in
the Standard Drawings. The drop connection piping assembly shall be bolted to the
barrel of the manhole riser using four 5/8 inch diameter stainless steel (316) bolts with
suitable washers to prevent failure caused by pulling the bolt head through the manhole
wall.

Base sections shall be precast with the vertical walls of sufficient height to allow entry
of the required pipes as called for on the Drawings, and as shown in the Standard
Drawings. Manhole inverts shall be constructed of cement mortar and brick and shall
have the same cross-section as the invert of the sewers that they connect. The manhole
invert shall be carefully formed to the required size and grade by gradual and even
changes in sections. Changes in direction of flow through the sewer shall be made to a
true curve with as large a radius as the size of the manhole will permit.

Shallow manholes shall be constructed to the minimum sizes, shapes and dimensions as
shown in the Standard Drawings SD 1511, SD1530 and at the locations shown on the
Drawings. They shall be constructed of precast concrete sections as shown on the
Drawings.

All water standing in the trench shall be removed before placement of manhole
foundation base concrete is started. The foundation shall be maintained in as dry a
condition as possible.

Manhole frames and covers shall be provided and installed at each sanitary sewer
manhole, and in all other locations shown in the Drawings or specified.
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Manhole covers and frames shall conform to these specifications, SD1570, SD1575, all
referenced standards, the requirements of the manhole manufacturer, and appropriate
industry standards.

Manholes covers shall be of either Standard Type (non-bolted) or Bolt-Down Type, as
indicated on the Drawings or as otherwise specified. If not otherwise indicated, manhole
covers shall be Standard Type.

The top elevation of manhole frames must be adjusted to grade in areas such as streets,
alleys, and parking lots or where shown on the Drawings. A maximum adjustment of 16
inches will be allowed using brick and mortar. Adjustments greater than 16 inches must
be made by changing precast concrete riser sections. Brick used will be in accordance
with Section 4.0850.

Prepare manhole top cone for frame installation per manhole and manhole cover
manufacturer’s recommendations.

Prepare and install manhole frame and cover per manufacturer’s recommendations.
Check installation of all gaskets. Replace all missing gaskets.

Check manhole cover for fit in frame. If a manhole cover is either excessively loose or
tight in the frame, or rocks, wobbles, or otherwise moves in its frame, the frame and
cover shall be removed and replaced by the Contractor.

Following a final inspection of the pipe and manhole, install and tighten stainless steel
bolts on all Bolt-Down Type covers.

Manhole base and riser sections shall be supplied with a manhole lift system in
accordance with Section 4.0700. All personnel handling manhole sections shall follow
the manufacturer’s recommendations requiring the use of spreader bars to lift and set the
components.

All manholes shall be tested in accordance with requirements of Section 5.0140.

Concrete Work

Ready Mix concrete shall be either Class A or Class B in accordance with ASTM C93.
Usually, Class A concrete shall be reinforced concrete, cast-in-place in forms for foun-
dations, pipe collars, footings, piers, head walls, manholes, and similar structures; Class
B concrete shall be unformed, unreinforced plain concrete and shall be used for trench
bottom stabilization, pipe protection, anchors, massive sections and similar work.

Materials used in the concrete shall conform to Section 4.0600 of these Specifications.
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Concrete ingredients shall be selected, proportioned, and mixed to produce a workable,
homogeneous concrete. The slump, at the point of delivery, shall be a minimum of 1.5
inches and a maximum of 4 inches for Classes A and B unless specifically approved by
the Director. See Section 4.0600.

Forms shall be constructed of steel or finished lumber true to line and grade, mortar tight,
free from irregularities and holes. They shall be of sufficient strength to avoid
displacement and held together with approved form clamps. Forms shall be coated with
a non-staining mineral oil or other approved release agent. Forms shall be removed
within 24 to 72 hours after placing concrete, but shall not be removed until inspected and
approved by the County Sewer Construction Inspector.

The concrete shall be placed in such manners as to produce solid concrete free of
honeycomb and sand streaks. Concrete shall not be allowed to drop freely a distance
greater than 5 feet. Concrete shall be consolidated with mechanical vibrating equipment.
1t shall be placed upon clean, damp surfaces, free from water. Concrete that has
contained its water content for more than 45 minutes shall not be placed unless a
variance is approved by the County. Freshly placed concrete shall be protected from
rain, flowing water or other damaging conditions, and shall not be allowed to become
dry from the time it is placed until the expiration of the seven (7) day curing period.
Concrete shall be placed only when the temperature is at 40 degrees Fahrenheit or above,
and rising, unless specifically authorized by the Director.

After concrete has been placed, it shall be protected against the loss of moisture and from
damage from other adjacent construction operations. The concrete shall be kept wet
until forms have been removed. After forms have been removed, the concrete shall be
finished as specified, and then wetted and tightly covered with polyethylene film or other
approved curing material for a period of twenty-one (21) days in accordance with ASTM
(309 for curing concrete. It shall be the responsibility of the Contractor to maintain
moisture in the concrete during the specified curing period.

Improved Surface Installation and/or Replacement
In replacing or installing pavements and unpaved surfaces, the materials used and the

construction methods shall comply with the applicable requirements of the standard
specifications of the government having jurisdiction over the street or road.

Existing Ultilities

Gas pipe lines shall not pass through manholes or other sewer structures. When sanitary
sewer lines cross over gas lines, the minimum cover and encasement shall be as specified
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by the owner of the gas line. (Cover is the vertical distance between the outside top and
outside bottom of the two pipe lines.) This cover space shall be carefully backfilled with
thoroughly compacted with crushed stone.

Work Within the Rights-of-Way of Highways, Railways, or Streets

In the event the sewer crosses, runs parallel to or alongside any highway, county road,
city street, or railroad right-of-way, the Contractor shall obtain a utility permit from the
governing body having jurisdiction. A copy of said permit or agreement shall be
submitted to the County before commencement of construction.

Special Construction

Where the work requires special stream or railroad crossings or any other extraordinary
conditions, or where alternate types of construction are used that are not covered by
these Specifications, the materials and construction methods shall be as shown on the
Drawings and specified by the Design Engineer and approved by the County.

Right-of-Way Clean Up and Grassing

After the sewer is installed and backfilled and a sufficient amount of time has elapsed for
backfill to settle, the disturbed area shall be machined to a smooth surface matching the
adjacent or adjoining ground surfaces and the ground profile on the Drawings. A
vegetative cover will be established for erosion control.

Special Slope Protection

Areas to receive rip rap, or special slope protection materials, shall be graded to the
lines and slopes shown on the Drawings, or as directed by the County Sewer
Construction Inspector. Any loose material shall be compacted. No rip rap shall be
placed on a slope greater than 1:1.

Stone for rip rap shall be of the size and weight designated on the Standard Drawing
SD2500 (in the Appendix of these specifications). In addition, the stones shall be
durable and of a suitable quality to insure permanence in the structure and in the
climate in which it is to be used. Tt shall be free of cracks, seams, and other defects
that would unduly increase its deterioration from natural causes. Not more than 3
percent of the stones shall have shale seams, which would separate when exposed to
weathering. The inclusion of objectionable quantities of dirt, sand, clay or rock fines
will not be permitted.

November 10, 1999 37



3.2003

3.2100

3.2101

3.2102

3.2103

3.2104

3.2105

Precast concrete grids "Monoslabs" or approved equals, may be used in lieu of rip rap
stone for slope protection. Other slope protection measures must receive prior
approval from the Director before use.

Cased Bores

Installation of Casing pipe shall be by the Jack and Bore Method. Bonng operations shall
begin at the low end of the sewer line and go upgrade, care being exercised to instali the
casing pipe to the proper line and grade as shown on the Drawings. Care shall be taken
to avoid loss of ground outside the casing and to insure bearing against the ground all
around the casing. Bulkheads shall be built at each end after completion of the casing
pipe and insertion of the carrier pipe. The carrier pipe shall be bedded and restrained
within the casing pipe in accordance with the Drawings.

Construction operations must not interfere with highway or railway traffic.

The Contractor shall use casing pipe as specified in Section 4.0410. The casing pipe and
carrier pipe shall be installed in accordance with the Drawings.

Cased Bores under railroads may involve special insurance requirements by the railroad
company. The Contractor's attention is directed to any agreements between the
Owner/Developer and the railroad company.

The Contractor shall notify the railroad company, highway department, or other utility
affected before beginning any work so that said utility may have a representative present
if desired.
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Section 4.00
Material Specifications for Sanitary Sewers

4.0100  Materials
4.0101 All material used in the construction of sewers shall be new and unused manufactured
in the United States.
4.0102 All sanitary sewers shall be constructed of the types of pipe as specified in Section
2.0800.
40103 At points on the sewer where a change in pipe material is shown on the Plans, the
Contractor must make the transition at a pipe joint.
4.0200  Ductile Iron Pipe
4.0201 Ductile iron pipe shall be centrifugally cast and manufactured and tested in accordance
with ANSI/AWWA C151/A21.51. Pipe class (wall thickness) will be as indicated on the
Plans or as specified by the County Engineer. However, minimum thickness for pipe 6
inches or less will be Pressure Class 350 and for pipe 8 inches and larger will be
Thickness Class 52. Each pipe shall be hydrostatically tested before shipment to a
minimum pressure of 500 pounds per square inch (pst).
Wall Thickness of Ductile-Iron Pipe Classes
Size | Outside Thickness Class
In. | Diameter- | Pressure 52 53 54 55 56
In. Class 350
Wall Thickness — in.
4 4.80 0.25 0.29 0.32 0.35 0.38 0.41
6 6.90 0.25 0.31 0.34 0.37 0.40 0.43
8 9.05 -- 0.33 0.36 0.39 0.42 0.45
10 11.10 -- 0.35 0.38 0.41 0.44 0.47
12 13.20 -- 0.37 0.40 0.43 0.46 0.49
14 15.30 -- 0.39 0.42 0.45 0.48 0.51
16 17.40 -- 0.40 0.43 0.46 0.49 0.52
18 19.50 -- 0.41 0.44 0.47 0.50 0.53
20 21.60 -- 0.42 0.45 0.48 0.51 0.54
24 25.80 -- 0.44 0.47 0.50 0.53 0.56
30 32.00 -- 0.47 0.51 0.55 0.59 0.63
36 38.30 -- 0.53 0.58 0.63 0.68 0.73
42 44.50 -- 0.59 0.65 0.71 0.77 0.83
48 50.80 -- 0.65 0.72 0.79 0.86 0.93
54 57.10 -- 0.73 0.81 0.89 0.97 1.05
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All ductile iron pipe and fittings shall have a cement-mortar lining of standard thickness
conforming to the requirements of ANSVAWWA Cl104/A214 and a standard
bituminous outer coating unless otherwise required by the County.

Joints for ductile iron pipe shall be push-on type such as Fastite, Tyton, or Super Bell-
Tite or approved equal. Joints shall be manufactured in accordance with ANSVAWWA
Cl11/ A21.11.

Restrained joints for ductile iron pipe shall be the push on type such as Amernican, “Fast-
Grip” or U.S. Pipe, “Field Lock Joint” restraint systems. Gaskets shall be rated for 250
psi based on performance requirements of ANSYAWWA, C111/A21.11.

Fittings for ductile iron pipe shall be ductile iron to conform to ANSI A 21 10/AWWA,
C-110.

Unless otherwise specified, mechanical joint fittings shall be used for all pipe types. Duc-
tile iron fittings for mechanical joint pipe shall be designed for the same working pres-
sure, laying conditions and cover as the pipe used. Joints shall be standard mechanical
joints.

The joining of push-on joint ductile iron pipe shall be performed in accordance with the
AWWA (600 Standard for Installation of Cast Iron Water Mams, Section 9c.
Instructions for assembly of push-on joints may vary according to the particular
manufacturer. The procedure for joining pipe equipped with push-on joints must
therefore be in accordance with instructions of the manufacturer of the particular joint
furnished.

For push-on ductile iron pipe, the inside of the bell and the outside of the spigot end shall
be thoroughly cleaned to remove oil, grit, excess coating, and other foreign matter. The
circular rubber gasket shall be flexed inward and inserted in the gasket recess of the
socket. A thin coating of gasket lubricant shall be applied to either the inside surface of
the gasket or outside surface of the spigot, or both. Gasket lubricant shall be as supplied
by the particular manufacturer and approved by the County Sewer Construction
Inspector.

For ball and socket joints. The bell, ball and retainer shall be ductile iron, Grade 70-50-
05, conforming to the requirements of ANSI AZLIL

A list of approved manufacturers of Ductile Iron Pipe may be obtained from the
Environmental Services Department, Sewer Plans Review Office in Room 634, 2121 g
Avenue, North, (current telephone no. 521-7515).
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C-900 PVC Pipe

PVC pipe, for gravity and pressure sewers, 12 inches or less, shall be manufactured and
tested in accordance with AWWA C-900 latest edition. Pipe dimensions for each
nominal size shall be with Cast Tron (CI) equivalent outside dimension. Pipe class (wall
thickness) will be identified on the Drawings or as specified by the Design Engineer.
However, the minimum thickness will be Dimension Ratio (DR) — 18 and Pressure Class
- 150 ps1.

All PVC pipe shall be solid wall with a minimum pipe stiffness of 264 psi when tested in
accordance with ASTM D2412, Standard Test Method.

All thermoplastic material shall be rigid poly vinyl chloride (PVC) plastic and shall meet
or exceed the requirements of ASTM D1784, for a minimum cell classification of 12454-

B.

Each joint of pipe shall be marked on the barrel according to AWWA C-900 Marking
Requirements.

A, Nominal size and outside diameter dimension base (C.1.)
B. PvC

C.  Dimension Ratio (18)

D. AWWA pressure class (PC 150)

E.  AWWA (900) designation number

F. Manufacturer’s name and production code indicating date of manufacturer and
production shift time

All PVC pipe shall be joined with integral bell push-on type gasketed joints. Each bell
shall have an elastomeric gasket securely locked in place to prevent displacement during
assembly. The gasket used shall be as recommended and furnished by the manufacturers.
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4.0306 Fitting for use with PVC pipe, 12 inches or less, shall be one of the following types:

A Injection molded Class 150 PVC fittings, AWWA C-907, manufactured with
gasketed joints and designed for use with pressure Class 150 AWWA C-900 pipes
with cast iron outside diameter.

1.
2.

(78]

6.
7.
8.

Burst pressure test 755 psi minimum per ASTM D-1599.

Dimensional — The minimum wall thickness of the molded fitting body must
be at least 125 percent of the wall thickness of Pressure Class 150 C-900
pipe of the same size. The wall thickness at any point in the bell must be
equivalent to the same thickness determined by Dimension Ratio 18.
Fusion Test — Selected fittings must pass the acetone immersion test.
Injection Molding Quality Test — Heat-reversion test, ASTM F610, is
performed at intervals to insure the PVC compound has properly fused.
Gasketed and injection molded PVC fittings shall be tested for stiffness, joint
performance and dimensional accuracy.

Test fittings for impact per ASTM F1336.

Bells shall be gasketed joints per ASTM D3139.

Gaskets shall conform to ASTM F477.

B.  Ductile iron fittings mechanical joint type, per AWWA C110, as manufactured by
an approved ductile iron pipe manufacturer.

C.  Ductile iron compact fittings per AWWA C153, as manufactured by an approved
ductile iron pipe manufacturer.

4,0307 A list of approved manufacturers of PVC pipe and fittings may be obtained from the
Environmental Services Department, Sewer Plans Review Office in Room 634, 2121 g
Avenue, North (Current telephone no. 521-7515).

4.0400 Miscellaneous Pipe

4.0410 Casing Pipe

4.0411 Steel casing pipe shall be provided to enclose sewers where shown on the Drawings. Wall
Thickness shall be as shown on the Drawings. The diameter of the casing pipe shall be
not less than 4 inches greater than the largest outside diameter of the sewer, bell or
joints. The casing pipe shall be steel pipe meeting the minimum requirements of ASTM
A53 in Schedule 40 thicknesses or a minimum of .5 inch, whichever is greater and with
ends beveled for welding.
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4.0420

4.0421
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Carrier Pipe

Carrier pipe for tunnels and bores will be ductile iron pipe, class 52 thickness or greater,
in accordance with Section 4.0200. Carrier pipe will be push-on type joints,

Pipe Bedding, Backfill and Foundation Backfill

General

Aggregates used for pipe bedding and Backfill shall be either crushed limestone or
crushed dolomite. The use of slag will not be allowed.

Where reference is made to ASTM D-448 No. 57 stone, No, 67 stone is acceptable and
vice versa. No other screening size is acceptable. In no case is “crusher run”,
(unscreened gradations that include fine material), acceptable unless specifically called
for.

Pipe Bedding

All sanitary sewer pipe shall be bedded on a minimum of 4 inches, (or 6 inches in a rock
cut trench), crushed stone aggregate meeting the requirements of ASTM D-448 No. 57.

Where concrete bedding is required on the Drawings or by the County Sewer
Construction Inspector. The concrete shall be Class B conforming to the requirements
of Section 4.0600.

Backfill

Backfilling of sanitary sewer pipe shall be accomplished using the specific backfill
material specified in Section 3.0600 or in the Standard Drawings Details.

Crushed stone backfill shall meet the requirements for gradation as set forth by the No.
57 Stone in accordance with ASTM D-448, 1-inch down to No. 4 sieve.

Earth backfill shall consist of suitable native materials of low organic content. Stumps,
roots, topsoil and other highly organic materials are not acceptable for use as backfill.
Earth backfill shall not contain any rocks, stones or boulders which might be large
enough to damage or endanger the sanitary sewer pipe. The decision regarding the
suitability of a particular material for use as earth backfill will be at the sole discretion
of the County Sewer Construction Inspector.
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Foundation Backfill

Foundation backfill is a term used to describe a coarse stone aggregate which may be
used at the direction of the County Sewer Construction Inspector to stabilize the bottom
of the pipe trench prior to placement of pipe bedding material. Foundation backfill shall
be a coarse gradation of either crushed limestone or crushed dolomite. The gradation of
stone for foundation backfill shall be determined on a case by case basis.

Cast-in-Place Concrete
General

In general Class A concrete shall be formed, reinforced concrete having a 28 day
minimum compressive strength of 4,000 psi. In general, Class B concrete shall be non-
formed, non-reinforced concrete having a 28 day minimum compressive strength of
3,000 psi. Class A concrete shall be cast-in-place in forms for foundations, pipe collars,
footings, piers, headwalls, manholes, junction boxes and similar structures. Class B
concrete shall be used for trench bottom stabilization, pipe protection, encasement,
anchors, massive sections, and similar structures. Other classes, types or design for cast-
in-place concrete may be approved by the County as circumstances require.

Concrete Components
Concrete components shall conform to the minimum requirements of this Section.

Aggregates shall be crushed limestone conforming to the requirements of ASTM C 33,
except as further specified herein. Crushed limestone for coarse aggregate shall consist
of uncoated particles of sound, durable rock of uniform quality, without an excess of flat,
elongated or laminated pieces. No surface, yellow or soft stone shall be permitted. The
specific gravity of the stone shall be not less than 2.55.

Water used in concrete shall be potable water.

Sand used in concrete shall be natural sand consisting of clean, hard, durable, uncoated
grains.

Cement used in concrete shall be "Portland Cement” conforming to the requirements of
ASTM C 150. Type Il cement shall be used unless otherwise specified. When used for
construction of sewage bearing structures, the Tri Calcium Aluminate content must be
less than 5.5%.

November 10, 1999 44



4.0630

4.0631

4.0632

4.0640

4.0641

4.0650

4.0651

4.0660

4.0661

4.0700

4.0701

4.0702

4.0703

Reinforcing Material For Cast in Place Concrete

Reinforcing bars shall conform to the requirements of ASTM A 614. Reinforcing bars
shall be grade 60 deformed bars, or as specified on the Drawings.

Welded wire fabric or cold-drawn wire for concrete reinforcement shall conform to the
requirements of ASTM A 185 or ASTM A 82, respectively.

Grout

Grout shall consist of a mixture of water and cement or water and one part cement to
two parts mortar sand, by volume. The water may be adjusted to produce a mixture
suitable for job conditions.

Non-Shrinking Grout

Non-shrinking grout cement shall be Bonsal Instant Hydraulic Cement, or Thoro
Waterplug. No other products will be allowed.

Testing

Testing of cast-in-place concrete shall be in accordance with Section 5.0150 "Field
Testing Concrete".

Precast Concrete Manholes

Unless otherwise specifically approved by the Director, all manholes will be precast
concrete manholes as specified herein,

The precast reinforced concrete manholes shall be constructed in accordance with ASTM
C-478. Reinforced concrete manholes shall consist of manhole base sections, riser
sections, transition sections, and conical sections as described in this Section. The
manhole components shall be configured to minimize the number of joints required per
manhole,

Portland cement concrete used in the precast reinforced concrete manholes shall have a
minimum compressive strength of 4,000 psi at 28 days. The concrete shall contain type
IT Portland cement with a C3A content of 5.5% or less and meet the requirements of
ASTM C-478. Limestone aggregate for concrete, except for maximum size and
gradation, shall be as specified in applicable sections of these Specifications. Manholes
shall be cured in accordance with the requirements of ASTM C-478 for a minimum of
seven (7) days prior to shipment to the site.
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Reinforcing steel shall be bars of intermediate grade, open hearth, billet steel, conforming
to ASTM A-615, or Cold-Drawn Steel Wire for Concrete Reinforcement, ASTM A-82;
or of wire fabric conforming to ASTM A-185. The circumferential reinforcement in the
riser and conical top sections shall have an area of not less than 0.12 square inches per
linear foot.

The interor and exterior surface of the manhole shall have smooth hard finish, and shall
be free from cracks, chips and spalls.

Manhole Base Sections shall be circular, wet cast, and may be supplied in 487, 607, 727,
84” or 96” diameters. Heights shall range from 24" to 96” depending on availability with
diameter and as specified or approved by the Design Engineer. All base sections shall
be supplied with Manhole Lift System inserts as manufactured by Press-Seal Gasket
Corporation. Lifting eyebolts, also manufactured by Press-Seal Gasket Corporation,
shall be supplied to the Contractor upon request. Manhole bases manufactured with pipe
openings 18” or less shall be furnished with Kor-N-Seal flexible pipe-to-manhole
connectors (“boots”).

Riser Sections shall be circular, and may be supplied in 487, 607, 727, 84" or 96
diameters. Heights shall range from 16” to 48”, in 16” multiples, as specified or
approved by the Design Engineer. The use of 16” risers shall be minimized and shall
only be used to adjust to final grade. All riser sections shall be supplied with manhole
Lift System inserts as manufactured by Press-Seal Gasket Corporation. Lifting eyebolts,
also manufactured by Press-Seal Gasket Corporation, shall be supplied to the Contractor
upon request.

Transition Sections

A Conical transition sections shall be supplied for 60” to 48" diameter
transitions. Conical transitions shall be 32" high. Shorter conical transitions
may only be used when specifically approved by the County. All conical
transition sections shall be supplied with a Manhole Lift System as
manufactured by Press-Seal Gasket Corporation.

B. Flat slab transitions shall be supplied for base sections 72” to 96” in diameter.
Flat slab transitions shall be manufactured structurally to meet
individual project requirements. Clear access openings shall be provided to
accommodate riser sections as specified in individual project plans and
specifications or as detailed in the Standard Drawings.

Conical Sections shall be wet cast, concentric only. Eccentric sections will not be
allowed. Conical sections shall transition from 48” diameter to a 27 clear access
opening and be either 24”7, 36”, or 46” high. They shall be supplied with a Manhole Litt
System as manufactured by Press-Seal Gasket Corporation. Where Bolt Down Manhole
Frame and Covers are indicated on the Drawings, Conical Sections shall be supplied with
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four (4) stainless steel Anchor Bolts. (See Standard Drawing SD1575 in the Appendix
of these specifications).

Precast manhole riser joints shall be offset tongue and groove “push on” type, supplied
with Tylox Super Seal pre-lubricated gasket as manufactured by Hamilton Kent meeting
the requirements of ASTM C443. Each joint shall also be supplied with Conseal CS-231
waterstop sealant as manufactured by Concrete Sealants, in widths as recommended by
the manufacturer.

Where required by the County and indicated on the Drawings, the contractor shall install
manhole joint straps as shown in the detail on Standard Drawing SD 1515. Bolted
together manhole joints shall be permanently strapped utilizing three (3) bitumastic
coated steel strap anchors located 120° apart circumferentially.

Standard manholes of precast concrete construction, and other manholes of precast
concrete construction having entering sewers of 24" diameter or smaller shall have
precast openings in the manhole walls for incoming or outgoing sewers as indicated on
the Plans.

All components of a manhole for a particular location shall be clearly marked in order
that the manhole may be correctly assembled to suit construction conditions existing at
that particular location.

All precast concrete manhole base sections and drop manhole bases shall be set on a
foundation of No. 57 compacted stone aggregate, 12 inch minimum thickness, and
covering the entire bottom of the excavation for the manhole. Aggregate size may be
adjusted by the County Sewer Construction Inspector based on field conditions.

Steps, frames and covers shall conform to the requirements of Section 4.0820.
Pipe Connections at Manholes

A Openings in manhole walls for incoming and outgoing sewers shall be precast or
cored.

B.  Flexible manhole sleeves (boots) shall be required for all pipe 18” and smaller. The
manhole connector shall be Kor-N-Seal or equal and conform to ASTM C-923
and shall be made from ethylene propylene rubber (EPDM) designed to be
resistant to ozone, weather elements, chemicals, including acids, alkalis, animal
and vegetable fats, oils, and petroleum products. Manhole sleeves shall be
secured to pipe by stainless steel clamp and bolt assembly conforming to ASTM
C-923 and ASTM A-167.

C.  All stainless steel elements of the manhole connector shall be totally non-magnetic
series 304 stainless steel, excluding the worm screw for tightening the steel band
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around the pipe, which shall be series 305 stainless steel. The worm screw for
tightening the steel band shall be torqued by a breakaway torque wrench available
from the precast manhole supplier, and set for 60 —70 inch-Ibs. The connector
shall be installed in the manhole wall by activating the expanding mechanism in
strict accordance with the recommendation of the connector manufacturer. The
connector shall be of a size specifically designed for the pipe matenal and size
being utilized on the project.

A list of approved manufacturers of Precast Concrete Manholes may be obtained from
the Environmental Services Department, Sewer Plans Review Office in room 634, 2121
8™ Avenue North (Current Telephone No. 521-7515).

Structural Materials and Castings
Gray Iron Castings

Gray iron castings shall conform to the requirements of ASTM A48. All castings shall
be clean and free of scale, adhesions or inclusions. They shall be completely coated as
required. Gray iron castings for manhole or inlet frames and covers or gratings shall be
cast from Class 30B cast iron. Bearing surfaces between manhole or inlet frames and
covers or gratings shall be such that the cover or grating shall seat in any position onto
the frame without rocking. Bearing surfaces for standard manhole frames and covers
shall be machined.

Manhole Frame and Cover

Manhole covers and frames shall be constructed of cast iron conforming to ASTM A48-
83 Class 30, as a minimum. Tensile strength of the cast iron shall be a minimum of
30,000 psi. Covers and frames shall be made in the United States, and shall be made of
materials from the United States.

Covers and frames shall be “Heavy Duty” type, rated for a minimum of H-20 loading,
All castings shall be sound, smooth and clean, and free of blisters, pits, cracks and other
defects. Castings judged to be defective by the Owner or the Engineer will be rejected,

and shall be replaced by the Contractor.

Casting tolerances shall be +/-1/16”, with an additional 1/16” per foot of dimension.
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Manhole covers shall be cast with two (2) non-penetrating type pick-holes, located as
indicated in the Standard Details. Pick-holes shall conform to the dimensions indicated
in the Standard Details. Covers shall not have vent holes.

Frames shall have integrally cast, full perimeter mud rings. Frames shall be cast with four
(4) 17 diameter holes in the flange for anchor bolts. Anchor bolt holes shall be located
as shown in the Standard Details.

The seating surfaces of frames and covers shall be machined flat to ensure contact
between the cover and frame along the full perimeter, in accordance with Federal
Specification RR-F-621.

Gaskets shall be provided for all and installed on all manhole frames. Gaskets shall be
secured to the seating surface of the frame with a non-degrading glue by the
manufacturer. Gaskets shall be flat, 1/8” thick, black neoprene with a minimum tensile
strength of 2,000 psi.

For manhole covers indicated as Bolt-Down Type, frames shall be cast and machined to
accept four (4) cover bolts, on the pattern shown in the Standard Details. Covers shall
be cast with four (4) holes, 34" diameter, for the bolts on the pattern shown in the
Standard Details. Bolts shall be stainless steel, 5/8” — 11 x 2” hex-head cap screws, and
shall be provided with all Bolt-Down Type coves. Bolts shall include stainless steel
washers and rubber sealing gaskets.

Covers and frames shall bear the emblem of Jefferson County as illustrated in the
Standard Details. No substitute cover designs will be accepted.

Covers shall be cast with four (4) stacking lugs, each 5/8” wide by 2” long, on the bottom
of the lid.

Covers and frames shall conform to the following critical dimensions:

Standard Bolt Down
Overall frame height 6% to 87 6% to 87
Cover diameter 2347 231"
Cover thickness, min. 1-3/8” 1-3/8”
Frame opening for cover 23-11/16 23%7
Frame opening for entry 227 20-5/8”
Mud ring O.D. 25-7/8” 25%”
Mud ring height, min. 2 1-5/8”
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The following company manufactures acceptable Frame and Cover models.

East Jordan Ironworks/Vulcan Foundry #V-2480 (Bolt-down cover)
East Jordan Ironworks/Vulcan Foundry #V-1480 (Standard cover)

A list of approved manufacturers of Manhole Frame and Covers may be obtained from
the Environmental Services Department, Sewer Plans Review Office in Room 634, 2121
8™ Avenue, North, (current telephone no. 521-7515).

Manhole Steps - Manhole and inlet steps shall be made of steel reinforced copolymer
polypropylene plastic, model PS1 PF, as manufactured by M.A_ Industries, Inc. They
shall be installed at maximum 16” intervals. Manhole steps shall conform to Standard
Drawing No. SD1580 with rod and pull out ratings meeting OSHA standards.

Brick

Brick shall comply to the following requirements for which its use is intended. Bricks
with holes through them will not be allowed in the work.

Brick used to adjust manhole frame to grade shall conform to ASTM C 32 for grade SM.

Bricks shall conform to the following dimensions, unless otherwise approved by the
Design Engineer:

Depth (Inches}) Width (Inches) Length (Inches)

Standard Size 2-1/4 3-3/4 8
Allowable Variation +1/4 +1/4 +1/2

All brick shall be new and whole, of uniform standard size and with substantially straight
and parallel edges and square comers. Bricks shall be of compact textures, burned hard
entirely through, tough and strong, free from injurious cracks and flaws and shall have
a clear ring when struck together. No soft or salmon brick shall be used in any part of
the work. Brick shall be culled after delivery, if required, and no culls shall be used
except at such places, to such extent, and under such conditions as may be approved by
the Design Engineer.

Masonry Blocks

Masonry blocks shall conform to the requirements of ASTM C 90,Grade N, Type 1 or
II, for hollow load bearing blocks.
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Mortar

Mortar shall be prepared only in the quantities needed for immediate use. Mortar which
has been mixed for more than 30 minutes or which has set or has been retempered shall
not be used in the work.

Corrosion Protection
Paint

The paints and the paint products of "Sherwin-Williams Company" mentioned in the
following specifications are set out for simplification of specific identity. Products
comparable in quality and type to those specified, will be acceptable.

All metal surfaces, specified to be shop painted, shall receive a one coat application of
Sherwin-Williams Kromik Universal Metal Primer, applied at a rate to achieve
approximately 3.0 dry mil thickness per coat.

Where the shop prime coat has been damaged in transit or erection, or there is bare metal
that must be field primed, the field prime coat shall be Sherwin-Willilams Kromik
Universal Metal Primer, applied at a rate to achieve approximately 3.0 dry mils.

Any equipment or material which is delivered or stored on the job site and which shows
evidence of rusting, shall be sand blasted to white metal and shall be prime coated
immediately. Sand blasting one day and coating the next will not be allowed.

Where thinning is necessary, only the products of the manufacturer furnishing the paint,
and for the particular purpose, shall be allowed and all such thinning shall be done strictly
in accordance with the manufacturer's instructions as well as with the full knowledge and
approval of the Director.

All materials shall be brought to the job site in the original sealed and labeled containers
of the paint manufacturer and shall be subject to inspection by the County Inspector on
the job.

Epoxy

All ferrous metal surfaces in contact with sewage or sludge or which are exposed to a
corrosive sewage atmosphere shall receive a two coat application of Sherwin-Williams
High Mil Sher-Tar Epoxy, applied at a rate to achieve approximately 8.0 dry mil
thickness per coat (minimum total thickness equals 15.0 dry mil).

November 10, 1999 51



4.0940 Liners
4.0941 Cement liners shall conform to the minimum requirements of ANSI A21.4 or AWWA
C 104.

4.1000 Improved Surface Installation Replacement

4.1010 When installing or replacing pavements and unpaved surfaces, the materials used and the
construction methods shall comply with the applicable requirements of the standard
specifications of the governing body concerned.
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Section 5.00
Testing for Acceptance of Sanitary Sewer Lines

5.0100 Testing Methods and Specifications
5.0110 General

5.0111 Upon completion of all or part of a sanitary sewer line, the Contractor will be required
to test said sewer for acceptability. The Contractor shall provide all necessary water,
equipment, and instrumentation for water flushing before testing. Source and quality of
water, test procedures, and method of disposal of water shall all be submitted to the
County for review and approval. The method(s) of testing shall be as specified herein.

5.0112 All tests shall be conducted in the presence of the County Sewer Construction Inspector.
Preliminary tests not observed by the County Sewer Construction Inspector will not be
accepted. The County Sewer Construction Inspector shall be notified at least 24 hours
before any work is to be inspected or tested. The County Sewer Construction Inspector
may be scheduled to witness tests from 8:00 a.m. to 3:00 p.m., Monday through Friday
[Current Telephone No. 325-5127].

5.0113 All defective sewer lines (those not passing the specified test) shall be repaired, or
replaced, and retested until acceptable by the County. Repairs shall be made to the
standard of quality specified for the entire system.

5.0114 Sections of the system may be tested separately. However, any defect which may develop
in a section previously tested and accepted shall be promptly corrected and retested until
acceptable to the County.

5.0115 All piping systems shall be tested in accordance with these test methods. Any other tests
required by local plumbing codes or building authorities shall also be conducted
independent of these tests.

5.0116 Testing of sewer lines shall include internal television inspection as called for in Section
5.0200.

5.0120 Gravity Sewer Testing
5.0121 Prior to any testing, all lines shall be cleaned of debris and flushed clean with water as
necessary. Debris and flush water shall be caught at a lower manhole and removed

from the line, and shall not be allowed into existing live sanitary sewers. Before
sewers are placed into service, the County Sewer Construction Inspector
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shall inspect the sewers for line and grade. All gravity sewer lines shall be air tested as

follows:

A

November 10, 1999

The sewer lines to be tested shall be tested between manholes. The line shall
be sealed at each end. Service Lines shall be capped securely at the Tee
connection or at the right-of-way line as applicable. The seal at one end shall
have an orifice through which to pass air into the pipe. An air supply shal! be
connected to the orifice. The air supply line will contain an on/off valve and
a pressure gauge with a range from 0 to 10 psi. The gauge shall have
minimum divisions of 0.10 psi, and shall have an accuracy of +/- .04 psi.

The pipeline being tested shall be pressurized to 4 psig. The line will be
allowed to stabilize between 4 psig and 3.5 psig for a period of no less than
5 minutes. If necessary, air should be added to the line to maintain pressure
above 3.5 psig. After the stabilization period, the valve shall be closed. When
the line pressure drops to 3.5 psig, timing with a stop watch should begin. The
stop watch shall run until the pressure drops to 2.5 psig. Then the stop watch
shall be stopped and the time lapse compared with the allowable time lapse in
the table below for the pipe size and leakage allowance specified by the
County.

If the time lapse is greater than that specified, the section being tested shall
have passed, and the tests may be discontinued. If the time lapse is less than
that specified, the line has not passed the test and the Contractor will be
required to repair the line until it does pass the test.

Air Leakage Chart
Size of Pipe (inches) Minutes:Seconds per 100 fi.
4 1:00
6 1:00
3 1:30
10 2:00
12 2:30
18 3:00
21 3:30
24 4:00
27 4:30
30 5:00
36 6:00

If the pipeline to be tested is beneath the groundwater level, the test pressure
shall be increased 0.433 psi for each foot the groundwater level is above the
invert of the pipe.
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F. The Contractor will be required to test lines while construction is in progress
and before the pipe laying is completed to ascertain compliance with Section
5.0120. Any visible or audible leaks in the sewer that can be located shall be
repaired or corrected as directed by the County Sewer Construction
Inspector, regardless of test results.

Pressure Sewer (Force Main) Testing
All piping shall be flushed with water to remove construction debris prior to testing.

Before testing, at least 7 days shall elapse after the last concrete thrust or reaction
backing has been cast.

The section being tested will be sealed pressure tight at each end with restrained valves,
plugs or caps.

The pipe line shall be filled with water and all air removed either at air release valves or
through taps into the pipe.

Test pressure for all pipelines shall be 1.5 times the working pressure at the point of
testing. The duration of testing shall be two (2) hours or as directed by the County
Construction Inspector. The allowable leakage shall not be greater than the value
calculated from the following formula:

L=(SxDx+P) + 133,200

5.0136

5.0140

5.0141

Where L is the allowable leakage in gallons per hour, S is the length of
pipe tested in feet, D is the nominal diameter of the pipe tested in inches , and P 1s the
average test pressure during the leakage test in pounds per square inch gauge.

Any visible or audible leaks in the sewer piping that can be located shall be repaired or
corrected as directed by the County Sewer Construction Inspector, regardless of
pressure test results,

Manhole Testing
All manholes shall be tested by the Contractor using the vacuum test method, following

the manufacturer’s recommendations for proper and safe procedures. Any leakage in the
manhole or structure, before, during, or after the test shall be repaired.
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All pipe openings shall be sealed by installing suitable plugs that completely isolate the
manhole structure. Any other openings such as lifting holes shall be permanently sealed.
A suitable vacuum pump shall be connected at the top access point of the manhole. A
vacuum of 10 inches of mercury (Hg) (5.0 psi) shall be drawn on the manhole, and the
time shall be measured for the vacuum to drop to 9 inches of mercury (Hg) (4.5 psi).
Manholes will be considered to have failed the vacuum test if the time to drop | inch of
mercury is less than what is shown in the following table.

Vacuum Test Timetable

Manhole Diameter — Inches

Depth — feet 48 inches | 60 inches | 72 inches 96 inches
4 10 sec. 13 sec. 16 sec. 19 sec.
8 20 sec. 26 sec. 32 sec. 38 sec.
12 30 sec. 39 sec, 48 sec. 57 sec.
16 40 sec. 52 sec. 64 sec. 76 sec.
20 50 sec. 65 sec. 30 sec. 95 sec.
+ Each 2’ + 5 sec. +65sec. | + 8.0 sec. + 9.5 sec.

Manbhole depths shall be rounded to the nearest foot. Intermediate values shall be
interpolated. For depths above 20 feet, add the values listed in the last line of the table
for every 2 feet of additional depth.

All manholes that fail the test or that have visible leaks, even if they pass the test, shall
be repaired or replaced until the manholes pass the test, to the complete satisfaction of
the County. Manholes that have any visible leaks will not be accepted.

Field Testing Concrete

Strength Tests During The Work: If concrete is being poured, the Contractor will make
four concrete test cylinders for each 50 cubic yards poured or for each days pour,
whichever amount of concrete is smaller. Cylinders will be made and tested in
accordance with ASTM C31, ASTM C172 and ASTM C39. The standard age of the test
shall be 28 days. The first cylinder will be broken at 7 days. If the 7 day break exceeds
the specified strength, then no further tests will be made until the 28th day. If the 7 day
break does not meet the specified strength, then the second cylinder will be tested at the
14th day. In either event, the remaining cylinder(s) will be tested at the 28th day. When
the test cylinders fail to conform to the compressive strength requirements, the County
shall have the right to order a change in the concrete mix for the remaining portions of
the work. The Contractor may wish to make additional cylinders at his own expense as
verification.
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Test of Hardened Concrete In, or Removed From the Structure: When the results of the
strength tests of the control specimens indicate the concrete as placed does not meet
specification requirements or where there is other evidence that the quality of the
concrete is below specification requirements, core-boring tests shall be made in
conformance with ASTM C42. Core specimens will be tested by a certified testing
laboratory approved by the County. All deficiencies shall be corrected; or, if the
Contractor elects, he may submit a proposal, for approval, that load tests be made. If the
proposal is approved, the load test shall be made by the Contractor and the test results
evaluated by the County. If any concrete shows evidence of failure during the load test,
or fails the core test as evaluated, the deficiency shall be corrected. Any deficiency shall
be corrected in a manner approved by the County and at no additional cost to the
County.

Television Inspection of New Sewers
General

The Contractor shall have internal television inspection performed by a qualified
subcontractor for all new sewers. The inspection shall be video taped and all features
shall be measured and logged as the camera progresses through the pipe. TV inspection
reports shall include pipe size, pipe material, location of changes in pipe material, service
connection locations and location of defects.

As part of the acceptance procedure, the Contractor shall review the tape and log with
the County Sewer Construction Inspector. Any defects that are found must be repaired
in a manner acceptable to the County. The final inspection tape and log shall be
submitted to the County for permanent record.
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APPENDIX

Standard Drawings

November 10, 1999 58



1 QS ‘ON ONIMYYG J8WONYIS T T T T iQ3A0dddY
6661 "AON
3L ANV H0O4 INZINOD
ONY WHO4 JdVANVLS
INGRLYVEEA S3OWHIS TYINIMNOYIANG N
YAVEVYTY AINNOD NOSH34J3r I 1/ 1w/ 4

1111111111111 —— "ON NOLVHLSIOIH YHYOV Y 00+ZL VIS "H'W ONUSIXI
x\/. 1
—_——— — HMLYNOS S,H0AINHS !

s % <f
e _

) : 4N DA

YRYEYTY 10 ,N«w/

AIVIS IHL NI OMABANNS 30 F0LOVEd s AZ1 ONULEX3 \
IHL MG SOUYONVLS MOMININ THL 30 h\ A
SININIHIO3Y THL HLM, 3ONYGHOZIY

NI DL TWNCD NIIB SAVH NAOHS
INM ALHISONd FHL HIW NOILY DO
3HL DHIGNTON AJAMNS INJNMOMY SIHL

10 SLAVd TIV LV AJLNZD AGIHIH |

JALV3IH9 HE .06

3y 861 - § 03
*/1 MmN

LIRS
«

{1~5) DO'DQ+0 "YiS
= O 9L+G1 YIS HN ONLSIXI
"ON 3ONIYIIR
ALNDGD NOSHIIIIN

Y3IM3S (350d04d

SECTION UINE

17 LEZCDT =
00'00+¢ ¥i5 H'AN

..I‘mz

W
{1-5) 0OGG+9 V15 ON3

L£7.90.0C1 |

S

YYE3Y /T
Juld 03ddvd .

~§ 35 ¥/ MN JO HINHOD "IN
F 5005 § '035 EINNOD MN
R Y. - - - - - . /«.:u.mnv sS4 S0
N OIDIE T R W SSTR N T T T e e e

/ 00DLE




2as ON ONIMYHO QHYONYILS :GIADYDdY

6661 AON

SHION SNV
NOILOMYLISNOS JHvANVLS

INGRLVEIQ S3OMES TYINGNNOUANT
YAVEYTY ALNNOD NOS¥3443r

SBUNDID By} JO 1894S AUO

1508] 10 U0 paaold a9 |DYS S830u 853Y|  CJION

‘uonpbulojut piodal 10y Aunog aly o) paysiuny fop pup adoy

coaplA |ouy au) m Bunsey sp Bumopo) papdadsll LosIAGeY ag | Siemes ADuung Apanig
‘SWaisAg Jamag AIDJUDS |0 LONIMIISUOY |PHUSPISY PUD (DISISWWIOTY JO) SPICPUDIS (G UONISS
U)W SOUDPICIOD Ui 10]oBdSL| LOIRNASUCY James AJLno) 3y Jo 9ouassid Yy ul pajonpuod

30 jm $15A) Y PAISL LWUANDDA 3G |IIM SSOUUDH SIRR UM DOYS) ainssaud aq M Sismas
uDu 8204 AD Yypm paisal eunssaid aq | slamas ApADiS Aqo)dasid 1op samas pios 1s8)
0} paunbai ag ym s0100NUCY BY) “Buy 4emes ADJUDS © Jo Lod Aub uo o Jo uonadwos uodp

(swoens ‘syesso} sayoyp uo/pup spoos oygnd ‘satuaderd Juaonlpo o) unsoo jou seop abowpp
Jouy aunsur 03 uononnsuos Duunp spuued |I0 Jo uoipsmbod 10 pUD $;0AUOD UOHDIUAUNPAS
PUD LOISCIZ JO SOUDUAICU PUD LOIIMIISUCD aYy U0, $jaisuodsal ag M JOJIDALOY

"§8YoUaL B
JaKaS 0 NONDADIX? 0} Joud PojoDdwiod pub PNy 8 |DUS STAUD iy JUBWHUDGWS |y

eloid Sy o SPWs uoonsisUOs Y] ukiim puo ays josfoid ayy o} juasolpo Je uc payooo
sonyin Bupsia o jo tvenpuado Jsdosd pue sronupuod ay) Jop episucdss) Bg M J0JBRALO)

"SPADPUDIS | OV )4 3DUDPICOID uf 3q
oys sAs{p pup ‘shkomybiy 'sppos mignd o3 UsIDID pub uye jom do) subis uoonnsuon

“§ UOTO9S SUONIBUUOY PUD S3UM IAIRS JaMas AIDYUBS Jof suonDpoads
piopuo}s Jad aq gous Joydse Jspun JO MOY DDOY W PAUDISUI SINOGRIS U BOAIAS |V

"PaMeDg St Y al0gq Lojoadsy] Ajuno) Ag pajset/peissdsul pup ‘SUOHOSULG) pUD
§5UT] SUIAI5S J0 UONOTABU0) JO] SPIUPUDIS AJUNG)) UDRIGHS] UMM 3IUDPIO30D Uj PajjDjsui 2g
HDUS BUE 90195 AU} ‘ulj WOW SD AW} PUWDS 4] 1D Saul 93lasas DBujeisul S| J0YODIUDD ay) )

10| 4308 10} Jwuad UORIBLUCD JGMIS D IADY pub

saquad 3150w 0 AQ Da|DISUI 3G ISNW QM 40 JUSLISSDS JO BpISINO J9S aul aoiuss Bupyng Auy
(199 § wWnliulw) ja3eq 1o Z¢ ssoia adid ol aonp 8q |lpys 'Ioas asnoy Jo Buipng a0

‘B(0YUDW © 40 N0 Juol 18iy Y] 189) 01 JO Yidep wnuaxow D 9j0UILLRY 1M 10y aptub o} saul
BIMIBS OIS ‘S10] BPIS _fIyEn, UG BPDIb % | WNWILE D U S[BISID] [[OIS! SIOf 3PS {INUMGE, U(
‘pajou asiMaUle sssiun sul Ausdosd auj UDBU JO UO DUD |[DYS SOUY D3IAIGS IIMIS AIDHUDS Joj Sinegmig

SRl gi Paacxa jou

Sty CICHOW pub wouq ypa ap0:b Jaau)s o) paysiy og Aow sajoyupl  add) cuquaouod ay)
JO 3G {jDYS SOUOD JOUUDW Y 'SBYIUI G JO SSALMDWY WILWEUAL © PUD SSUOU! Gb JO JajeuDip
WAL B 3ACY [|DYS S3IOYUDK  JUMPDNUDW 2} AG PSpUSWIL0I3) ST SYIPIM I 'SIUD|Dag
3120007 A3 PaMPIDNUDLI 5D JUDDAS dOISIAIN [£Z-S7 J0asuc) ypw panddns aq osp joys
wiel oI ChED WISY 50 sjuswalnbai ayy Bunssw jusy uopwey Ag paunpoopucws spojaysob
pajpoliq—aid pag adng xoily yym payddns ‘addy uo ysnd, asccub pup enbuoy jasyo aq
DUS SUOIDAS BOYUDLI AU} USSMIAQ SJIOP 'R/ WONDIedS WiSY 188Ul H0YS S3JOYUDH

oys jybiau sunsnipo

‘sbuppow peainbs; pup BwRM S JRINISRINUDL AU} Ioagd |pys Bukdnen yapg  Clenjobgnupui sy) Ag
08ds pus papuelwLionss SO paydsul 8g joys Buidnoo aigpisnlpo syl peanbas & 0goZaS Bumbig
PUODUDIS Xipuaddy U0 UMOUS SO JDJOD S12UDUCT ¥ RIDMPIDY (893S Sseilin}s pun ‘but Joays fea)s
SSA(UID)S 4qDISNIPD UD Yj# ‘|93)S SSOjUITIS gLe jo opow saomep o sdwsep buueiyby yoa pub jnu aapy
pys adhy joss (pouoydew Ayj 4o sbundnoy  pRlosLLOD 3G o) SjousiDw adid Ayl Jo SUOISURUMP Jo}

Hooigoads 1puajow uswo)soE pauuniasd pasciddo uo jo pasmjosjnuol eq |pys sbuiysng bugdopo
pasnbas Aup yym sbuydnopy Buydnos apquisnips adky (oss |DIUOYIRW PaA0iddD UD JO SuDSW

fq opow aq Aow spusiow ojws o sadid James Ajuos Jo apdal Joj o SeZS IDPWISSIP JO {uaul §|
ybnoayy your g) sadid Jomas AIDWUDS Jo UONODULOI D “JOJIEASY} (ST Ay} O UOWIBNP AU} Iy

pat

o3

‘peqoys Kladoud

PUD BUO)S POYSTUS 8q [DYS #uYIDG |DYOY Ay ‘s}eaqs puo spoes Bunexa Bussesa uaypy adid ayy jo

o doy ay} 2A0QD SSYIUI 7| Jo yidap B O] BUDJE PSYSNID IR PIJUNI0G g {DYS yIuD ay| SIaMes |
Jepun padojd 8Q |DYS BUCIS PAUSAUD O $BUdH| NS 'SBUDUSJY X30J Ul IRLIDIP Wl S9YU! 7| uDy)

180401 Seuy Jamas Jspun paanid 8q DS JUOIS POUSNID JO SBYIUL XIS PUD JGHDWS JO I9JOWDIp

o Ul $34oUl Z| jO S8UI| JBMES JAPUN peapjd 3G ([DUS IUOIS PAYSTUI 1O SBYDUT UNO) YOUR YuDA u|

wapaq 1o 18d g1 (0g) SSOD dnssald

‘81 (¥Q) onoy UDISUAWN]  CSUOISUBWID PUDPUDIS (1D) uOJ| 15D Q06D YMMY 89 |pus add Jad

*13}}aq JO ZC SSOI) 99 jioys adid uod apang
awpndag $ARIARS |DIUaUIuOlAUT Ajunod uosiapar au) Aq paciddo uapum Jnouypam sBumeig

Ui seBucyn ou 3 |pys alayp  Cuonsnnsuod buubeq o) soud simoy 7 1809| 10 £71G
0l —GZE JUWDda SIS PUAWLCIAUT AJUND) UOSIBLEP By} AU JOUS 0JDAUOY By

“sjgoonddo so ‘suonoinbas yHS D
siqooiddp puo “wswypndsg Aomybiy Hipgs sy ao/pub Aipdiomnw (0oo) ayy ‘Aunog
‘6 UOSIBYEr JO UCADOYRdS PUD SPIDPUDIE Sy} Y)M SOUDRUODID W AG {i0YS UGHOMIISUQD iy

SHIMIS AUVINVS H30MYT ANV HONI 8 ¥04
SJION CUVONYIS AINNOD NOSH3443r




£as

‘ON ONMYHQ JuVONVIS

QIA0HddY

STOENWAS OGNV SNOILVYIAINE8Y

GuVANVYLS

6661 "AON

ANGRIMYAI0 S3OMMSS TYLNGANGHANT
YAVEYTY AINNOD NOS¥3443f

©Ig

‘A'S

as
RIS
385

TMIG CUDS
AR

P, bay
WO

E=R=i

"l
‘1

o

g
y_—

41

xog “iop
Jop

20K

uoinls

p4nj @aibnbg
utig epis
SETILITS

LO1I08%

iamMag AIDJIUDG
AIUOSDK s1agny
poaInbay

App, 40 ubry
abupy

poodjioy

aun Aisdold
puncd

wsbup) jo juIcy
UONO8SIBIU| 0 Juioy
BAIND JO JUIOH
xog o

@94 JDBurN

X0g uoisunp
uonlsunp

[OIUCZLIOH

_zio
S8y 44
-

=
.
-
v
130
181
ER¢
0% 0
A
Elvg)

2U07y

J'ro
00
"bpig
83y Jg
dWDTE
W8
LoaTy
oy
p boy
SNOIVIASEEEY

1:0m ubiy
liompoay

SAIDA SDY

J81BW SDO

BINuUIW Jad SuU0o||Dg
BoUBDISay Sl
BUIT MOI4

LONDAS(]

JUBLLASD]

adig ucd| among
191 doun

pady ebpuinig
signo()

S0UD}SI(

mol4 ubissg

JBING pUD Q4N
paD A 21077

dawion

a]aJdduo]

AUy JB1UaED

adig uod 1800
Apoodog Budiipy
Butping

BOUBPISON DL
adi4 |plepw poIoBniios p2non SNOUHLNE
SIDW yousg
uonbuodsubi| 0 uswiodeg DWOQDN
Ba0y

padinboy




¥Qs ON ONIMVHEO GUYONYIS ‘QIMoEddY
6661 AON
STOEWAS ONY SNOLLVIAINEEY
AHVONVLS
LINENLMYAI0 STOAMES TVINGMNOMANI
YAVEVTY ALNNOD NOSu3JJ3r
{paroN) 18iup doug &)
@2uag AU WOYD oo
33Us4 eaiM pagipg o auap Doy VY
80UB{ DOOM
WG YHog Jo 88A87
= =)
(Pa10N) S804 pUD SUT SBYI0ID
XOGHOW 8|
{adk 210N) 1PM AJuoSDR e
ublg Buisiaapy JOOPING s S s
ysedapy poOJJIOY W
8|gNoM MODJ] POOJIDY HHHHT
aibuig »onu| proJjioy funwnannzy

abpug Hiom

(psion aumonng

adA| pup »z15) uIDIG WUOIS
10 ‘peanD xog ‘abpug Bunsixy
(paioN aumanng adi] puo
IZIS) ||DMPOBH YuM UIDIQ
J8RNY Y3IM pDOY PRADG
ADMIALI(] 1O DDOM PaAb

Aomanti( Jo pooy peandun

SIAIDAYIS

(Mo o uCHoENP SY0VIPUL MOLY) wnaNg bumoly —

PO gy
NV R ]
WBsAS 20 Yoy Aig . -

213 ysADy duiomeg

PuUcd 40 8%D7 ‘

(P31ON) UBRJDY AD0xH JO 'UDPIDY ‘POg JIMOL4 &
qnids
Aloganiys Jo sabpay mHHHU
{®841 O 8|DDS O} J0P MDJQ) 5884y o
TVENIVN

PA [sBLaJY
M Hom Dug
ATM SAIDA JB1DM
WM A218W J431DM
I adiy ADID PILLYA
TdA Jusbup] o WG [PDIJ4EA
TdA UOIID98I91U] JO JIIOH [DDIMSA
OdA ANINT 4O UG (DOIISA
AA @34 |IDDLIBA
REETA IB3IBA
OA doyng Aaj|DA
L diysumo|
wWe L yiop youag Lioiodwal
D 0y upy anng oy yuabupg
) 128415
MBG TWS Jamag wlols

NOUVIAZHEEY




cQs ON ONIMVEG QUYONYLS

‘a3A0YddY

STOGANAS NV SNOILYIATYEaY
JUVANYLS

B661 'AON

INSLIVAIQ SIONNIS WINSANGHAG
YNVEYTV ALNNOD NOSH3d443r

SNOISIAY

ElG

{1eo108(13) xog uwonduny

DALY HIOM
L]

oo1As(] buiipp |aae7 ubiy
uonms Jabboiy

stoubiy 3yl Duysoy pooljoy
(peiopN) seposuing [ pup ‘T ‘T edAl
[Bubd (DDA |
UGy v

ubig sigojiog N

9i9pD PUD UNpUSH
ublg pajunop 380 -

(pai0N) s undg T

(pejoN) slog 1publg B81S ®

sur doyg —

PuUIqDY Jejiosue) =

ubis pub uopng Usnd uDiisepag T
WY 38O UYim sjod joubig jeeg —®
peoy |pubig uiDIl1sEpa POPR.

{umoys Jequiny) 91D

A28 Yyum poay [pubig oiyosy Ot
ppaH [pubig siyjosl -

TOYINOD DIVEL

{s1usbun ]
uo Bpoun % pus WbuaT U4 A O LONDAI]
'suonms 1'd'A UI'd'A UOdA) BAIND IBDIEA

{pajonN sAnD 4O

aeibag puo ‘'sbuy olusn ‘smipoy jusbuoy

bua ‘suoipis CI'd CI'd T0°d) 8MINYD DIUCZLON

SHWIT UCIIONIIBUOD
(Bunsixy sop psjoN) siuswnuow Aom jo by
BUIT UOII0BG

BuUIT wonoes v/ L%/ 49 ¥/

{paion uonduosa pub ‘adA] ‘szig)

UCI| JBWIOD UONDAS /| 40 WD) Uil
aur Anadouy

(po1oN edAl pup azig) ol Ausdosd

(peioN) jusWasD}

(o33 “pbey ‘pbov—peioN adAl) Aom so by
(PeION JBUI0D O} BOUDISIG PUD

‘Ul pUDT Wwcyy aul Jsjus] 01 oibu

DS 1 PUr 193ue]) Wil pun

uoneooT ABAING BUl JIIUSS

A3AYNS

.\.v/. -

e

Nomon ppen |2

,
%,
AF

AP
e




5as ON ONMVHO OVONYIS

‘QIAQHISY

STOBNAS ONV SNOILVIAZYEaY
JHVANYLS

6661 'ADN

ININLEYAIO S33IAMIS TVINIANOHIANI
YAVEY IV ALNNOD NOSY3443r

SNOISIATY

3IvQ

brig aui4

11O JO30M

(adid jo u212WDIQ 21ON) SUIT IS0
{131Dp 10 SDO PRION) SADA

(adig j0 iBjBWDI IION) BUI] SDY
a838K SD9

(PBION) J89%IDN BUIT SOY

J04sly 3104 AN

2104 An9

9Cgd UCHDUIGUIOT

SBUM suoyds|al pLBYIAAQ

ynpuon auoydale] punosbiapun

8]0 sucyds]

xog uocnounp auoydaja]

S3UM J8Mod POBYLIAQD

UNpUOD Jemog punalbispun

jamci Jo 8|0 uoissnusuot] abojop ybiy

(adA} 810N} ®i0d Wb

204 Jamod

X0 UOROUNT MO

(MFL'g — 214D uwl eEAL 210N) oUuDK ARinN

(#oi4 S8100pU} MOLlY} BUIT 20.04 Jamey Aopuog Dupsixy
(apig wosnsdn »oip) aurt Auanig Jemeg Apyups Bupsixy
JOYUDW Jameg AiDuubg Buisixy

sjoquop Jemeg Aupjiupg pascdosd

SAIHILN

o &

-9 —

Erﬁaw‘




nos 1l as ‘ON ONIMVEO QuVONYLS

5537 4O
d313WvId .81 S3dld 404
FTOHNYW  1SvD3ud

ANGNLIYAIG SIONMIS TVANISFINOMIANG
VAVBVYTY ALNNQD NOSY3443r

“3ACUV ‘Youssy adid paQunSIpun Ay} pud S[OLUDL
2y} Usamiaq oaup iy Uy @bpug o3 pappisw ag yoys sdig uoly aang
6561 "AON ;o yiBu3) PIOPUDIS D _G< 5 UDIDABID WAL AU} Ui BOUBIBLP #4) 2I9UmM @
‘jonbs pascuddo jo 5300Q 8|QiX3|j DS -N-JOY Uua paiddns ag |pys
§88] 10 g .81 4O JBBWOp upm buusiua adid YuM S3OYUDW |y @
VOUUDUWE FY} 10 UDGDADIXS ay)
1O wiollog aajus eyl Buusaod puop ‘g N
SS8UNDIYY 21 40 wnwiui 0 @3pbasbbo
2UOIS PaondwWwod /G ON 40 UOIDPUNGy NOILLD3S
UC 18s @Q ||IDYS UONDIS Bs0Qg
SNOISIATH 3iva .
SN

NOILO3S 3sve

UDIIDRS ISDE 299G

{(.Z1 29 }DUS sSEULYIIY) HIAUL N
UOHDSS 98D TUIN DI
uowy J@ps4b 51 3ybley o
sjoyuslu ayuw 9§ [N [
(sloyuow Buusjus
adid 3ssban; ae3) | Q,
HaAL] FFAIDUOY o
W & ADLIOW puD %oug
“ -
W5 0%
'S'L'N

sbuiusdp 18DD U004

‘sadid Bupuiooul
1o jo dol Spisul UMDy

NY1d 3SvE JTOHNVA

oo Bupjuuys
l_._M.nwz ve>9u,%<
100g ?)qixa|4
z Ju S e DG N O Y
L SPISINO puUD BpISUI JNaIG ~
T Bumutiys—uoN paacuddy — e
*I » ossios coN ._m;o ‘215 eeg)l %
AT - i A sde15 SjOUUDK i upl4 ascg
4# . . 3OYUbN 895
E4 gisLas 5l St S———
ER ‘Bmg PiS veg L\Wa
% < WP BIOYUDH H”_
< R O S
m [-——— ]
oM ) et
pajon.}sqo 1SDa| o
uo sdels eno)d o / 7/
Nty NS T T cuonves
. = desiy
R nﬂ” SO
] e I B
) A )y
o | ..
I
v |1 8¥ -3 NiSY ed so
N pediojdlal 2q |ous
SUDNDBS }SDI2.g
pag JOUON WO {DISU|
(0£5105 '©oN ‘Bmg "pi5 99g) ,,
/ 13A0D PUD BWD2{ BOYUDW E1-1.97;)
— - paysiuly
XDH 0B
@|Buy ucnoaljeg ]




oLgLas 'ON ONIMYHO GuvaNYLS

A3ACHSY

6661

‘AON

FTOHNYWN
TWNINYL 1SYO N

JNGAUNYAIA S3OAMES IWININNONANG

uaQ

VAVBVTY ALNNQGD NOSM3443r

‘VOGLOS UO UDIIDeS #5DQ O} Jaysy |
RETN

BUN

NY1d 3SVE 3 10HNYN

BUIM BDIAIBS

1am98
HE3in0  WIDW

IOYUDW Y} JOJ UDIIDADIXS ay)
0 woneq a4uz yy buusaoo puo
SSaUMDIYl | Z1 O wnuinuiw 0 930baibbo
15 pealopdwod sG 'ON 4O UOIIDPUNOy
IDYS uonN236 IsSDg

Lo 185 8q

RN

NOLLO3S

‘Ionbs psacsdde o S100Q 91QIXa|4
IP8S—N—JOM Uim pRiddns
3G |IDYS S8 4O gIrd v
Jo Ldajswoip yuas Busjus
odid uim SYOYUDW |y

‘SIION

10068 BIQIXS|4
_Uﬂm,v|2|n‘_0v;

T

HIAU| 9)2IDUDD 10
JDHeN pup dang —]

uD|d 2508
PloyuCy 3a8g

KO

o

=

N

|

rrrrrn

SPISING PUD BPISUL
jnosb bumunys
—~UON bw..,o..aM(

516135
Bmg pls ass
JUIOP BOYUOH

7

Y

(085105 ON

SUOIDSG
FELY
1SDD9LG

‘Bmg PIS 295
sdayg mmoccuﬁvl\ v
S

{IDM pPBIDNIISQo }1SDa)
uQ sd9s asold

Buiuadp A
1800 Auoyobny

~dAy

o
mllll|
o

peg JDMON UG bisu
{oesias oN

‘Bawg ‘pis e@sg) Jsaod b
puUD BLUDL SOYUDW w

LO-F

‘BLv~-D ALSY Jed so
p32iojuisl aq ous
SUOIIOP8 «MBUU»&

Juawaang o doj

SpDJD PaySsiUlg




LLG1as ON ONIMYMO (OYYQNYLS

-J3A0HddY

E661 'ACN

FTOHNYW 3031d
INO 87

ININLEYLI] S3OMES TVININNOUIANG

VAVEYTY ALNNOD NOSM34d43r

BIOYUDW 3Y} JOJ UDICADIXD oy}
4O wWioloq Iunua sy} Bunsaco

L2130 ssauioly) wnuwuiw b yiwm 930baubbo
SUOIS padodlued /G CON 30 UDDpUNnGy

D UC 8% 9Q JIDYS U39S Isbg

SLN

M3IA 401

‘SIUBLLBUINES) J00g BIQIX8|4 46, Q0GLOS 995 i

5N

NOLLO3S

)
B

(08514s "en bmg ‘pis 93}
SUSNPeg Iy 404

pboy deig sioyupl ———— | T e

—

o0

z

pog Jolop Lo [pISU)
(045105 "on ‘Bmg 'pis 9ag)
JIA0T PUD BWIDLIY FOYUDH

i

8}aloucy Je
ADVON pun yaug

o308

Yie euon /iesiy
1$DY Agdsypouop
P BOUUDN 15D

Bupuuug
—uscN paaaiddy

XD

O-F

S 8Lv—2 WiSY Jed so
: - pesiojuBl aq ||bys
.w S SUGIIIBS 150IRdd

/ jusweAny jo doj




T Gig1as 'ON ONIMYHG YYONYLS ‘Q3A0YY SN SN
6651 AON TTOHNYN 1SvO3dd _
SIVI3A INIOF ¥ — m
"Q314103¢S
JIOHNYW 1Sv33Hd T St TIOHNYN NMOQ 1703 m
JU3IHM JI0HNVR AM3IAT LV m
SNOIL33S 43Sk 1Swd3xd B b
v NIIMIEE QT TVISNI 0 W
INGAUNYAIA SBOVNIS TYININOMANG 38 TWWHS SINSNISSY L
MCHONY NOILD3S JTOHNYA
YNVEYTY
ALNNOD NOS¥34J3ar 10N
SAMBNESSY HOHONY ﬂ
NOILDAS J1OHNVA
3-3 NOUO3S - )
E} <
\/ NOILD3S ¥ISI oot )
15¥038d R—
9 N
NOLLJ3S 3NOD > U
"TIGHNYA 3HL 40 LOSIHS 3HL ONNONY ASYOR
A¥M JHL TIV 135430 3HL ISNIVEV
ATAY:S C3OVID 38 OL LINSYD
QALYOIENTING WIS HINS—XOTAL —
Y3A0D B
INVHS FIOHNWA ———
NOILDIS e
¥ISIY 15V03ud SN
LHvdY .0ZL INIOr Hd SIN
Q3HIND3E SINEBWISSY HOHONY § Wl_.—ﬂ.I_Udl._uw_.wa &1 |oovs|oovs ooso|osieleczed 89z 7 $2°G | 09L°0 |SOL'621Z9C°6L] 7/
9—5 NOILO3S 4—4 NOLWLD3S &1 |eoz'c|+ecs 0060 | 05170 [05+'99! 897 | $2'6 [09L0{ciC48Zig e (OO
LNIOP ZN0HNYA 037v3s ; - ; ; ; ; 7 5 ; . :
THSMOVE 380438 AXOdI ¥vYL VOO JILSYWNLg e E4 FEOT | 0GT Y {CSY 0| 9P i'0 |L12°25] 00971 7mNF ¥ GTL01996'2811Z1Les | B
LM S1108 40 SOVIH I¥0D 2 3dAL LING 2 :
S1109 HOHONY HONID ¢ X @.b/% R X r I HI|9 32 3 7 a 0 1 83 v@ |'Bld
AV
o +/¢ ‘ol .96
== v/ | a1 .8
= %
s 8/¢ al LI
@ 8/¢ gl 09
- ey /
o T 8/¢  ['00 .8¥
o INIOF i
l . LHVHD 3ZIS 3 //% -
‘ % Y Q.03 1£2-5D A
& o TVASNOD a % 1
/ < _ NG {2750 WISNOD 04 >
,  somw . Ly¥HD 3715 Q3UIND3N 33 3 + 7%
3 . SON3 'S3QI5 TTY m .&
NG AXOd] Wyl VOO

DUSYNNLIE UM 1vOD
X 8 X 240 13s

- NOILDIS M3SIk
LS¥O3Hd

A

"FIOHNYA 3HL 40 10D1dS JHL ONNONY
AVM 3HL TV 135440 3HL 1SNIVOY

ARdI G30Vd 38 O 13MSvD

Q3LVIR™ENT34d W3S A3dNS—XOTAL

X

N

5334930 NI
/ H3dvi JHL SI
A




9G] J9AC0T DUD BLUDI4 DOYUDH

DZSLOS ON ONIMWYd QavONvis | “03A0¥daY 'SOULDU Y3 JO) UOHDADIXR 3YI 40
wopeq ainua sy bupaaod pue ssauony 7|
. 4o winunuiu 0 930beubBo suojs pajrodwes sg
ceeel TAON ‘ON O UDHDPUND) UG 395 9Q ||DYS UOI}D8S BsDg
dIIHNYIA
L L S3dld HOA TLN
JTOHNYN  LSVO ¥ NCILD3S
PEFCL P00 QU SH00 LLIF00 Vil g7
LNIWLEYAEE STVANIS TVININNCHIANT 508 nwMuooOoﬁmdooooo OCRO
1 o] (0] o
YWYOVYTY AINNOD NOSM3443r SNOISIAZY 31vd D086 COPEICOPO O LT
B AT A e T A A Ta AT A
Lyl PR I
v, B
S L
a ‘A
L |
P 4%
9.1 89 qoys ‘Aojuoz * ,r {"sadid Bunuosw
—uoy painspaw 'sbuiusdo adid omy  Lup usamiag or‘ A e uc painbal st
UO[IPS BIU JO |IDM JOLSIUI By} DUOID B2UDISIP iy i 2OULIDR 7 LUNIUIN
WRUNUILL 24} CWONeg 180D AGDDIYIIoUSL Uy g S I ST R A )
IBUY POYUBW BB O- 8 Je C0— /0~ 9 .0-5 — ; O S =g
v — 4 ~
M b N
. — L B
8 a Palinbay so JRBWBI o I 4] .9 i
L “a -
- koo |
...mk/ lllllllllllllllllllllllllll L N,
a A a
- ; "
UCN08S UCH|SUDL] lnkl\\\\}n./ S
ASDE BOYUDW O} O~ p \
24
4 BLY=-D
SUOCNABG J9SIY 18005 / WISy Jad 5D pazuojuiel
J9)PUIDI] O~ b PJOPUDIS / 9Q jIOYS SUCHRAG 1SDoaly
4
<8 e - S

{0:6108 oN Bag piS

(085105 "oN Baq
-—- P14 89%) SOR1S &|OYUDW

1)
AL,

LI 7T
JUBWIBADY O aow\‘

BPOIS PAYSIULY
Wiy




0y510s ON ONIMYEO JuvaNYlS {Q3A0N DAY
6661 "AON
M:._OIZ/lz ‘Suawinbe) 100G B[QIXA{4 JO) QOGLOS 83§ 1
HLd3d WNNINIW TION
LNEONINYIEO S3DIAMIS “WAININNONIANG ‘LN
YAVEYTY ALNNOD NOSY3443r

NOLLO3S

TBIOULDLW BUY} O} HOBREADDXZ 2y}

40 wonog s.us ayy Bunanocs

LZ 130 SSaWOIyy wnwiui 0 yym 3305394660
8U035 paoodlod /G ON JO UOIIDPURO) .
D Uo 35 PG |{DUS UDIDAS wmom|/..

aj@uouog o
G0N PUD NoLg
. nosg BusuLyg
N C . —~WoN paacsddy 9SDG PaInOY
)’ B . Aljpolyyioucy 'uonoRs
S B . — 2104upy 3sDDug
b~
! <,
- e -
R 1
* L0 ¥ /e
o ™ : -
3 T &
_ - e ..‘ . do| sjoyuon 180Tead
M (0BGIGS ON bMQ P15 895) o b LTy
n_u SUCIDFG Iy 404 Lot . L.
E pbay dajs sloyuDK TR : et
pag JDUON UQ (D5l WA, N : i LF—D WISY sod so
(045105 "oN ‘Bsg 'pig @esg) e I : S paniojuBl 3q Jpys
1BA0D) PUD SWDJ4 BIGLUUDK -— N Xl & o SUGHDBS J80DBLY
] £ :
]
=~

- JUstaADg jo doj




09G 1 ds ‘ON ONIMYHO QUYONYLS

6661 AON
SS3T MO HILINVIG -
.8l S3did ¥04 SIW13q

(331 SIHIWEW)
FIOHNYW dO¥G

YAVEVTY AINNCO NOS¥3443r = = ¢

‘NSNS PIOYUDK doug Jo wodasnsdn
adig uoy 9ong Jo ybuI pIOPUD)S BUC }jD}BY|
Y, S501D 2Q |IDYS 21940u00 SID{d—ui—1SDD iy
‘PBICU BSIMIIYIO SSAUN sIDq Buiiouel
o 9} J3A03 313J0U0D JDAPD JO ¢ 9pADLY  f
Ajjoaryyiouow
pauned aq yoys asoq bBunynsat auy jouy
"1deoxs 'sedid DunUoOSUl OM) 8JD BB} 2i3UM
SUORDMYE 10y pYpUSIXE 39 [IOYS [D18p Byl 7
“Apoypioucuw peanod 8q o) SeEDq iy

0

SN
s|amoq yhm
paoyds 'sing g #

g8—8 NOILO3S

]

QCYUDW 1SDIDI o]

Ko L0, 3P
(pyag seg) sdooH + #
sjeg Jouduy @ g/sg

STL'N
V=¥ NOILO3S
siog g %/r
TTH—
N Py
| L

by
UMOUS SD SeMag 9 %V

‘Q3A04ddY

'STLN

ivi3aad 1108 ¥OHONY

m “uip
: .Cl
4/ / B3}210U07
| @0D|4—U|—3S00
ajoyuDp umouu._alhw -
j . 4
73
. wW =)
‘|aalg /
SS8UIDIS |y — SINN
‘X84 PUD SIIUSOM DIS
'syoeg Jousuy @ g/g
SN
3did 40 D 1V NOILO3S
SOLUBW BY} D)
UCHRADIXS BUY} JO WOYOG AU SILIDA
2y} BueADD 71 J0 SSBUROIY) ae _
wnwi o gy 810beibbo auoys ] 20 .%nm.wwum
paiondwion /g ON 4O UODPpUNG) L ERE i oR 1ano
D uo paspid Bq |OYS I)8ISUDY Seumoy - 0N 8qnog R
;=50 §sEme] § # N
( PR S ; 0« (
1 h t
o5 o do| e "
M. o™
oS
13

[(T~—23d s '™ - £

A

pusg

t 1

‘-..,‘_H

S81iD,
I_.m

v
JUIOP 38U0D i
A —
s|amog /M
paoyds 'siog g # ml
e 9215 3diy/ /% S3LDA B2UDISIQ f10yeq ees) nw

syeg JouRuy @, 8/C — ¥
Li

Giak (£ 'NiN)
. 00 0L Y
sdooly pF

3dig uoJ|
anong jo yybus
PIDPUDIS JUQ JO

—

- WA ¥ {D}8Y|

2(OLUDW SDY—8dE— .. " S

40T
LBl

W91
K1
WGl
W

i

:

e R

. BEIS 2dig
UMM Seuop
FAULLSI]

88047
TW X 'I'd X 3d X TR

Buidig Jamasg

|DJUCZUOH uby)
A8bipy ezig aug
- Buidig oA 11y

abubiy

uo jiog




TTTRIGIAS . ON SNiMYND QuYONYLS T TTiI3A0ddY ‘SN 'Sg7 ¥Ti H3INOD
. V134 F10HM0Id S81 L 3NV
6661 AON STI0HYD| SIHOIAM Q3LYWILS3
ONLYHIINIG~NON OML 3dAL &
SIV.IQ H3A0D B IAVHA .
FJICHNYN JMVANVYIS |t JOoL SIADD
INGIEVA30 S3OWES TVINGRNGEING Y -y

YAVEVTY ALNNQD NOSM3443P |

- ELLEE] “ ) LR
W8/ 82 R :

rmh ..N\_oa.m |:1 ..Fm:\: " é

A

Q
.

L
DOO)
00§§
OO0
QOO0
)

- N o S5 = B0
_ SO0 i _ o o ;m.” .“mnm ..mnmu
< 1 N o] ﬁv“ 13%svs Ivid 8/ 1 2 sy
g
r .2/l TL l_
T ST/ - ..cun’nwu.uufm_
- ‘pEMOYID 8G [Im VN
OL/0 12 SSLWIDAY B|QISI9AZd ON PRI
310N v
30VAINS ONRIVIE QINHOVA A S L
‘SN
SONT ONIADVIS
[ 2 %8/ (v)

il

STI0H 1108
HOHONY WIQ 1 {#)

WL/




S461ds ‘ON ONIMYNG QMVONYLS }QINQY DY
666l "AON
Papneds auy asog
WEM_(FMD mm>oo wmv MEK\m& A3A0D DUD JUiDI) UMCD Ji08 “ ] mmxorcc.} 1500814
FJIOHNVI NMOQ 1708 QJOYUDN AIIAG Jy SUOIDRS E E|
4RSIy }SDO3Jy |y U3sm}ag paI|Disul ag *\ f ,
IIDUS S3IGUWASEY JOYDUY UCHISS dlOyucH | s D & et
HE TG Bt g P
INGRINYII0 S3OWHIS VLNGANCHANG suonoes S N i
YAVEVYTY ALINNQD NOSY3J43r 4RSI 180351 T_E.
HOMDNY NOILI3S FIOHNVYW T¥DidAl gy 501 d3A00 Szumwowchw cx
3=-3 NOI1D3S 581 802 ANveld B0 B Buaby
SIHDIEM QJLvAILSE SI0UUON TuBIeIOM
. . SN
A 3NV
o 0-0 NOIL33S SN
vol309g ] ey AYIIA JHOIUHILYM il
;_M%wn -1 TWL30 J1CHHMOId
/ Sl _ W2/V 02 90 NOILDIS
/V. [ _.m\n ,_
H L8/6 8-.1 .
~ | ‘ . -
uoHoes o : A
IS ISDITI - : T il
- i emmgpeewes Novn
‘Hody 074 op Jad "y -
PaJnboy SIYQWILSSY Jououy ¢ JION ousg u_omwmww ww. Wb A ﬂw
syog Joyouy ! | SIFYSOM SG Ui | 2
9-3 NOILD3S J—4 NQIL33IS 13938 ssajuIDyg HAT - §}j0g POIH xaH L
g.4/% (¢) Inoy §5 2 % 8/5
WD aucien Axedy * ¥/1 L—-.2
IDj {DOG OHSDWNYE URM S3OE - ' SIN
JO SpoeH W03 ‘7 8dAp ‘pun gz T3A00
S1/09 4OUDUY UDUID LE X @ b/T -
iv ; ¥V—¥ NOILOIS
o < -
IS [
=
e L _ L
— L4 O3ddvl ONY = -
o AITIN0 STIOH 1708 & <
2.8/5 (¥) dn0s - )
d
.&V (y3inNa0} | M
. 59bp3 R H T
"spuy 'sapIs |fy
ug Axedy so) Do
OHRDIUNKE UM 1990
R SRR R e FOHMDI /1 STI0H 8,+/C
k/xll/ £53034 0D
uonoeg SII0H ACHONY , v

3SR §8DIRIY

QW02 L2/ b X, (¥) dnod

WB/5 1




S[0AJIIUY Q| WNWIXDL 10 payDISU: @q JiDYS 5@ 15jUl pud a|oyuow 7

‘poSn 99 ||Dus JapRO|

wnuiuap padod o (g7 uoyy 1edasp) sasjoyuour Rwoip sebiol Jo4 'z

SPJDpUDYS WHSO buneasw sBunps no ynd puc pos yum spos Buduojural
joa)s pa1nald sualAdosdAjod 8q jpys 84818 VOYUBLL PAIDOD DNSOlH
‘|J@81s pPJOjuRs pRIDoD onsSoid Bg {|0US SO8)S J@UT PUD SJOyUDW |

T 085185 ON SNIMYHO OuYONYLS "03r08ddY
6661 "AON
STUVLIZ0 d3iS 3TOHNYA
ININUAVEE0 SIANES TVANINNONANT
VAVEYTY ALNNOD NOSY3443P
e
! WF/E 0L _
i v

B/ 8

Fan Y

8/T ¢

‘S3LON

P|CLHUDW O IOL4 IPISU; |/ .

dayg a|oyupy

QOO

W87 1

R4

v uonag

UBWBDI0IRY 19915 09 IPDID L Z/1L
onsoi4 susdoudio, iawkjodod




‘ON ONIMYYU OuvONY.S

(GIADHAIY

adid 40 S3dAL TV
INIWISYONT J1390NOD

ONV ONIJ(038 313¥0N0D

6661

‘AON

JNEPUNYCE0 SEOIAGES TVANSHNGEWNG

YAVEVTY ALNNQD NOSY34d43r

SN

IN3INISYONI 3134ONOD

02 + 'Co

== i

.01 o
T MO

g adig jo epising—t

198 edig jo epising ~F

[DLSIDK UPD] 08185

UOIOADDXY |DNIDY JO SUIT [DLUION sk

Joyoedsuy Ajunoy ayy AgQ psioauip
sp 10 sbumoug suy uo pejoubisep
$0 peop|d 8Q ||DUS JUSLUIISDILT

ajeJoucn pup Buippag a8)e.iduon Ty

“S3LON

STLN

ONIdd38 31380NOO

L + G0

‘ UuoiDADDXY
HT.r_uBu{ jo Bunr

21210U00 @, S80I E——

|sung sdid
L 3 jo BpIsIing
ol Buwdg
~~— JO auD|4
I1eg edid 30 IPIEING ]
3uoys SGF — £ T
= (=]

[D1a}op Yoy 15aeg




0DY 040ZQs  ON ONivEd QuvaNvis :Q3IN0Y Y

6661 "ACN

SIOVAENS A3ACHdWING

STVYL3A 114M0vg . ‘ysuesy Wood ¢ buippeq adid L9 Jo uidsp ,
GNY ONIOGIS 3did wnwiviw o pup 'yauady 05 o w Buppeq ad:d 4 jo widep wnuwiumw © oasey poys add iy ¢

‘0£0ZPs ‘oN BmQ pis 998 saooung paaod Jepun Duippsg Jo4 2

spsuibug sy o) penugns 8Q |IDYS 388} uonIDdWed Y pud X3} Apsuag

JNORLEYAI] S3OANES TYANSNNOBIANTG 010044 PIDPUDYS BYY JO S3NS2J 2yl PuD AYSUS( i0ID0U4 PJIDPUCIS %GE D} pelrodwod aq
YAVEYTY ALNNQD NOSM3443r ISTW DLIAIB |DUSIDW YWDJ 108185 J0j PIISpiSu0d 3q s puspw onuosb aigoydacon Kug )
TJICN
EX N

&I IIHIO TV 3dId JAd 006=0

W02 + a0 _ 0z + a0
I1PODE (DU PUD

buippag suoys sof
™0 L 9F < WKW Lz
i} 9 — Bi~—"uN _d
°Ig L8~ L p=—UIN L H

DU} 2ui|
Mo 4 MOy
j@40g X o oW |a1ing omlw
g Jo apISING —__| ga8 sdig Jjo apsing—____ |- R
sdid Jo auy & 2o adig jo auy 22
bupds o auoiy g | Bupds jo sup|g ww 0
feg sdig wgls e @dig *219
5o apIsInQ 11\.441{ Sol® o 3PN —— g Soi
gLE 218
B e g8
EEI 3 &2
g 5
& g~ @
&l
2o

poulew asodsy jo aibuy \ o I
/4\’ I/\ o T edigd

. NS = // o R ﬂco:o\.ooxu DMy 46 sur

. ,,,,460_u0>ooxu DNV 3O Sur

|DLBIDW ULDT PB}oDdwes I09IDW LDY 129185 pajooduwod




204 0¢02as ‘ON ONIMYHQ QUVONYLS ~:QIAOYdIY
6661 'AON
INAWIAYA 430NN
SHIWL33 1TIdMovg d
" SUONDADIXT Y3ual) dadQ,
ONY ONIQQ38 3dld oy suonoinbey WH'S'Q, 219p3NddD ©) U8Js) {DUS JOIDDAMGCD Ay
pauwbug
INFNUMYEA SIOVES TYINSMINOWIANT 2Uy £g PaoRJIP ISIMUALI0 SSBUN SOEID Paand ||D JBPUN DPBSN aG [iDYS DlyM
§<m<|—< \f.Pz_JOO Zommw _ _uﬁ ‘poyrewy Buuoyg |pmyouss) asn ay) syvidap umoys uoNRDINBLUOD YBLUALL

SSUCIBUBLIIP LML _
404 013205 PUD a-
0 + 0o
000ZAS "oN "Bmg 'pig el _ : ;

buippeg sdig

jsaing 3dig Jo apisinQ

eg sdig jo apising

[G 'ON LONDNPDMD

B¥¥—0 WISY 1lpoog
910066.6By auojg |pIDBdg
= H1d30 ind

iDjag IWIADY
PIS 0D TJep ul UMOUS UGIDag
JUIWIALY Ups 'Booiday Jo

“(eqxaid Jo pibiy) ‘uoljoag .
WBWAAC Bunsixg ﬁﬁz'»' .

B004nS  paaoIdil}
10 W Jemos




20y 9L 020s ON ONIMVMO OMVONYLS 03A08ddY

NOILVISOdSNvaL :
40 ININLNYLIA VAVAYTY 6661 "ADN

(ONISSO¥D GIHONIML ¥O4 QILNVHO
NI3Q SYH NOISSINYAL J¥IHM)

FANLONHLS AVMOVOY
dC LNIW30V1d3d

ANGRIMYAID SSOWNES “VINGINONIANG

YAVEYTY ALNNOD NOSy3d443r

INIW3IAVdD aioiy (8)

.02 + 00

35v8ans

TONILGIX3 01 Q3073m LINE 38 ol
3315 WHIGNLONGT  "QNIM NI 030%1d3Y 38
0L 73315 ONIDYOINIFY 'G3DHOINGEY J1 ¢

asvy

'QIMYS ATTIVIINYHO3W 38 0L SINIOPM 2

LNIAN3AYY

ANINZOVIdIN ININZAVY
Y04 03SN 38 Gl “IN3IAZD ANYI HOH
3134ON0D IS4 000E I

BIION WHINTD

LN3W3AVYG NI
INIOr 1SIMVAN

8v15 OIHLINCNOW

INIFN3IAYL NI
INICOT 1STYV3IN

O0343IHIVAS OGNV Q3ddvT 38 TIWHS
SLNIOr ININGAYd INFWIYIYHL 30VAnS 2

‘CIMYS ATTYOINYHOAN 38 TIVHS

SINIGR INIW3IAYd 3I3YINCD 1TWHJSY i
TIION WaINID

(N} 01 W26 + 00 (NW) ol
INIW3AVd 3191X31T14 (V)

96 +




0r02as ON SNIMYH0 JHVYANYLS {AINOH Y

SHIMIS INILSIXT B66L ADN
=04 STvi =0 9T NVAL 93 TVAS 5375 3913

NCILDINNOD ¥IMIS ISNOH NOILIDINNOD d3M3S 3ISNOH WIIdAL

uolysny auwoys bunsixy
ANGHLMYAEE0 S3OVRES TYLNIMNOMANT T N

|- adid Jamag Bupsix]

VHVEYTY ALINNOD NOS¥3443r \\./ﬂ»\
D10 ®)eiduU0) {% }

09 WO

w995

‘BUOIIDDLIDAAS BU) Ul UG SUD| B4} UD DIJDIIPU; LBYM
LUoHINISUCD MBU JOf painbar ag jpys s93) adid painjopjnuoy ¢

‘secid oMy auwy

40 uoRounl BYp J0 UDHOD A1RIOUSS By} O juag 89 joys

SI3UIG iy 0o 8q Apw adid syl yo uongesul Bupusasid asoyy
AJUC ‘oM S JaMas Uil Ay} Ul sspbq Bulmio)ulas 4D @By} | 7

JPMIE UIDW By} JO SPiSL U3 UMM Ysn)j
dn pejuind pub pawwiy Apsu aq joys adid mau sy Cjonbe
pasoaddo so 'Bridisyom oud Bupuuys—uou yym pay Apos

2q Jw 9apds ay)  cadid ey} puncip sopds ssyour (Z) omy
J8D2 }b mojD 0} 21bup pun uonpase pasnbes sy Jo add

40 qibuaj Joys Jo 3|ppos 4] O Sunesul puiad o0 szis HERELARRIS) :w—. S37iS 3dld

JUBDIENS D 0} JOJOBAUOD @y} Ag paiog 3q |Ipys Buwsda wc.— 1 ZO_._-OMZZOO mu;wm mw:ox J(Om&\f-_-
TN

UoISND 3UlS BunsIXg .
]

L~ adig Jamag Bunsixy
(molagy | s1oN 385) e

s Dupuuys—uoN 1p3eq @35 —— |

oo
21240u03 g, SSOID

asnoy
Wody und D3uUoZLoY 0}
19MB5 LIDW WOl pasnh
8q oy adig uos among

ADYGD 93BIDUOY




t¥020S ‘ON ONIMYYG GuVANYLS :Q3A0HddY

NIYW OAd 006-D 666. MON

40 NOdl 3110Nd WOdA4
SIN

SINC-8NLS .9 ® ¥
NOILS3S

ANGLMY0O0 SIONES TWINGNNOMANG _

VAVEYTY ALNNOD NOS¥3d4d43r Ui OAd

006-0 40
uoJ| 313ng

Mg Joyos|0] 2

L 98] POLNIDDINUDKY PIDPUDIS

"BUIl JO PUd MuDw
doo uo Bnd adig
TQ PaJnioDInuUDp [oIsul

-

‘auil Auedoud Byl 0} UIDW 3Yy] W4y uod B1anp
2q |ibus Aomybiy so ‘Aompoos 18841 Ul PaIDIO| FUN ITAIIS QG SINOQNIS |

‘S3ION

MOH 19845 U0
Aomybiy ‘pooy




S+0Zas ON ONIMYNO AYYONYLS

RIERI N

HA3MIS HNMEL
HILAAYIA 304UV 01 ¥aM3s
H0L0Jd 110D 40 NOILOINNOD

661 "AON

INIRLEYD0 SIONES TVLNGNNCHIANG

YIWVHYTY ALNNOD NOS¥3443r

1gMIg 10302103

RIS JOIDB[OT -

{oos1as Bmg Mg asg)
FCYUDW IS003)4 DIDPUDYS.

i/:

BMAG Munuy
Bunsx

1198 Lol smong

T

WA L9 ADIeD

?1943u03 _@, SSPID

JJBUIUOD YPM

adig UG BUONQ JO JUOP Bup

aspous puo jnolb
BubjuLys—uou yym
baln poa sopjday




TUO¥0Z0S ON ONIMWRO GUYONYLS T :Q3AOMddY
BEEL "ADN
SATOHNVY ONILSIX3 Ol
HIOWYT ONVY L8 SNOILOINNOD
JNGPUMYG0 SIOWNES TVINGNNOMANG
YAVBYTY ALNNOD NOS¥3JJ3r
SN

NV1id 3Sve JIOHNVA

v XDA D6
31buy uonoayeq

1amag
#o5Ng UiDK
Bunsg
i3MAS UIDW
Bunsixg

et

ENONURUOD pUD
YIOUWS 99 {DYS MAAU;

auCYS /M PRIODE
uioy L&iuw ———t

did Jo TN Bl

sda)s soyuDK

0951AS "oN Bumoig yim

JUDPJCDOD Ul DAJONNELCD ag E8NhlU Aloyubul @8]

siydwep © 'adudlajjp o ‘14 7 paadxa sadid
JBMOS JUBNIHD PUD JUANHUL 94} §O SIBAU| 4 |

BIWN

AN
NOLLO3S V-V
“H@AUl 318U0UO7 4O
\i:i»oto_z pun oug
« )
woun bupuyg m._.. g

~uou/m aoodg
iD[NUWY DA

(sucnpoyoadg asg)
L oo aqixal4

» 108G —N~—40H |DISU} Of

€ : o 2[oUUDHN 20D

U

D pUD ADISW DDLU
Busiuisyg—uoN peacaddy




150205 "ON ONIMYHG OdvONVIS 03ACHddY NG % TS T
6661 "AON G % %
1NONY3ITD
INMT 3OIANIS .
HAMAS AHVLINYS ‘ v ww_*-__ &
S INIALHYAI0 S30A3S TVINIANONIANT _ 7 I
Gl YAVEYTY AINNOD NOSY3443r SNOISIAZY 3v0 Jous Bnig o iy s 10 Shod Bu o

74l

ﬁ
lﬂmﬂl iia:,u ......... —
SN

R — o

Vg <
sbuimpig uc umoyg So IuM \ S S

IVIAIES JO SEDID pUB TG

L = SOSHREK Y /m 7

N

M Sy ~ adid 1A Lb

pus Gb ~ odid T b /4

o —

!
1 880|D ‘adid

o
N T T1 - - . Y T =5
| Bury s0ays 9915 sssjuoyg B - n T RS S I
: pUD Epusg 89S SSVIUIDIS . L . e
i yum {onb3 Jo Bupdnon R S I LA &

nodsy eiqoysnipy uoISSIN - A ] 3.

nb3 peaciddy o o : e,
0Z7+ uHws W e -

31943u00 /wm
‘EQHOQY LNZE WnZ —— T ﬁ\ T

‘anljojuasasaday Ajunon

Wl b sy} £Q pauNLID)Ip SUCI3DDCE JD

Ajic pasnod aq 0y pnd 83249u07
DOY 8}810UD7T




0902ds ON ONIMYEG OuYONYLS GIA0YIIY

6661 'AON

SHYTI0D J1IHINOD
40 SIVLAG

LNGALMYO0 SZOAMES TVINGMNNOWIANI

VAVEVYTY ALNNOD NOS¥3JJ3r

SN

SSTT 40 .2l S3ZIS 3did

¥VYTIOD ILIHONOD TWOIdAL

a z/1

3

-

4

Buly ip3yg 1935 SSPUIDIS pUD
Spuag 9315 S$SBWDIS Ypm {onby Jo
Buiidnon sioday sigoisnipy ucissiy

Faouo) g, SsoD




06024ds ON ONIMYYO JHVANYLS

WJ3AGHIAY

ADIHD HTLIO AVTID
40
v13d

6661 "AON

1NGNLMYA30 SIONMIS TYINGRNGUAG
YAVEVTY ALNNOD NOS¥3443P

(L85 1—0 WISY) AususQg Joy0Id %66
3G IeYs JuAoDg PY) 4oy uoyopdwod o sbojuadtied winwiuiL BY]
POyl 8aoqr syl Buizinn  Aypdog4 Bunsay juspuadepu;
pasrciddo WD AQ pewuoiiad ag O} 240 S15%) EDIISLSI0DIOYD
IDLBI0LW (DNYDS BuRDDIpUl 53883 YSIUIN) |IBYS 101DDIIUCD 3yl
‘8500 AUt wl usaasmoy Uojosdsul Lunol ayl Aq peaosddo 1 syuswasnbas
SADgD BYy wosy Apa Abul pezynn joudiow eyl {pevz—0 ALSY)
Ag paujuueiep $0 935 /WD {000 UDY) J49108uB ou Ajgesuliad
JO JUSISIBOOD D AADY MDYS PUO {/BHZ—0 WLISY) WoIsAg
UoNDIYISSDID (I0g paipun @y Aq pausson so Bunoi pos
W09, D O SINSURIODIDUD BY} HOIUX@ |DYS UMOuS ||)¥0DQq Y] °Z

YdUBN @YY Jo YIPIM If} Sy pup adid By 30 BuIBIUBD au}

Buojb paunspaw sp g 4o YBUB| D Lo; PeIONISLOD @a ||DYS

M28Yys youp siy]  sbuissols Woesis |0 40 SpIE  WDILSUMOP
8yl ue  paunbas 3 JDYS M2FUD YoUp ADiD snowmsaduwa uy -}

iS8ION
SN

Tvi30 MO3IHO HOLIJ AVID IvOIdAL

S}
T T—uoijoADOX3g

SBII0A

. 810N @35,
T

LO—. 1

sjiods ysua




S6020S ON ONIMYYO OMYANYLS ‘03A0YddY

‘NIATHNHPY3IAD ON 6661 "AON
HiIM SAVIHIS ONISSOD
S3did {04 NOILDILOME 3did
404 SIVLI3A0 g3ILS3I2INS

INGALIVAI0 SIONMIES TWINGNNGHING
YAVEVYTY AINNQD NOS¥3443r

S3ION Y04 L60ZAS "ON ONIMVYC OXVONYLS 33S
(£ 30N 335) Tvl30 IEVHISIA LSOW THL LON

JUBLLBDIO Ul Y

8y3J0uCH 7_~
«¥ 21D N_uutj_uum < M«E%m”%w ”
%) m.U_D:N— Cgf_n_.. Sy mmﬁ.;ODNw ® aa Nb.'..\
N J131084b) sjaJouoE
paJinbay o sdid .¥., 8002 |
sy S9Mmo(] Nno.»_.a_uu& ¥ AT P
=
(oig gL uoyy SV SBMOGS L 5 suonl 5 (ss=7
AP Japauby ad : 40 oI B
[ T ) &J e SR LZ 1) edig Ll
LECTioR | » ) ST L 14 4o |
® v_oowL. ﬂ\\\ \t \..N_©m% z i ~%aaug Jo I w
w3 doy @ [ o z Z @ . ¥ Mooy jo doy
2 { z T : “ — :
paanbey s o @ b 3 r z m% ¢ WION I9G
Sy Sudlg a o 5z o s . Ay o n%m.
3 : i a > (R e A AwwOJ 40 01 + 0N sS85
91RIDUGT r—r 33 = 21) edyg
pediojuay M M I ) NS N o :Nw@m%L \ ! psainbay sy
v o1 se5/ N \.o @ ¥ sIoN @85 wop s # 8

(o1a Auw)

pasinbay sy
adig

ucmrceo..o*c_mm.‘
doJ3g UmoQ—PIOH
{8815 PIZIUOAIDE)

}2I0H0D Y, SSRID




9602ds ON DNIMYYQ GaVONYLS ‘3N dY

»20d NO NIATINGHU3IAD IJWOS 6661 AON
HLM SHVYIHLS ONISSOMD
S3dld &04 NOILDII0Hd 3did
03 STVLIJ d34S3990NS

INGILMYAI0 SIOMMIS TINGINOMNG
YRVEVTY ALNNOD NOS¥34430

S3I0N d¥04 Z6DZAS 'ON ONIMYNC OuVAONVLIS 33S
(€ 3LON 33S) V130 I1EVHISI0 LSOW IHL ION

831312U0D N,
|
AN nw ness
(oa, 2L uey) Y sv siemoQ 7 | S £
(M) FEPLEVEY) a30ucnE
pasnbay | adig .8, ssoin? (o
Sy Siamo( ANU&.::U@N_ .nw_wﬂ ._nw 0 Auy) ﬁn__n_\.n.
o1z wow| v siemo0 [ P10.Z0) |2 (s521 o ETe]
g Jeypaln) adig :ii/ o ! N.ﬂ.w wwm:n_u_ A 3 3
| I T | P — 5
\ gt 28 :.hwo daj
- w0y ga JEL] ol £ _9
10 dol 1o o z T, . ER &
: o e { Oy 5 ~ o _ _ ...f_
G =] = “ . s T ] o .
\ux B 5 R A= vxou‘_u 0 3
HeauD ¥ M._H,P . ..w_@mt pasinbsy sy
3 \ ) ajeuouo] JUBLIBDIOUIDY
panntsy + 10N 295 e g ¢ ¥, SSDID
sy SJ@ig paiinbay sy / lejeuouos vy, ssbin
JUBWIRDIGIUIBY + 910N 293G
31240U0D
PRDIOLIDR —
('oig Aug) doayg umoQG—ploH

By {8815 PSZiUCA|DD




T 260205 ON oNMWEQ Quvaneis | T i03AGHddY
"AON
MCT38 %00¥ ON ke
HilM SWYZHLIS ONISSOMD
S3dld AJCH NOILD3108d4 3did
HO4 SIvl3a d315399N1S
VYAVEYTY AN .zzom
nod
o 34430 (£ JLON 335} ¥L3Q IEvaIS3IC 1SOW IHL 10N .‘r
oA0lddD puUD m31ADd JOj
JusWwDdag SYIOM Ngnd AJUNOD UOSJS)i8p By O} Pajpwgns
89 iDYS DUWRYO|Y O 81035 SY) Ul poseisibas usawbul
2ainba |DUCISE304d D JOo (pas oy} Duipeg 218 ‘sdouis umop
ey m_o\m_va‘r__ uw —pioy ‘sJsid ‘spoyep uoioelosd adid b jo sBummbuqg T/
3}a10ue) g, Ss0|)
* * # ‘suonoayicads (pluwie|ddns
4o sunid josfoud syl W pPIWIDILOD ‘D1@ 'sBI0UL
PaJbay . sbummpap v Ag pepacsesdns aq o} S.D S|DIRP e@sSsy] ‘g
paainbay sy Sy S|DAJBIUL 1y in A A i s im o et aetiime g st i e i r e
: AFUFiIU) UDSAS e JO SJUDUIDIJ Uibigd POOIH4 oy)
sbuoo __om// sisdouay .8, S8R ? 3O UOIIIPS 3S93ID| 2UY} O SUCnBINBs) PuUD SSNJ D YHM
0 asupldwes Ul 51 uecnoruisucs pasodoid syy 1DY} MOUS O
Sm. suonoINDIBY Alddns ©3 peanbas agq pm ussubus ubisap
e 1 21a 3Y} 8842 3} JO 2Ul MO} BUY) JO UCIIDAI|® B4} BA0GD
2 @ la pusixa 0} pesodoud s juswespoua edid Jo edid ausym ¢
[} o o
Q 2 5 o HIBID DY)
= c 3 g 4O S213S930oDIDLD MmO} Y} ascuduwr o) pup unoas
a ﬁ%m Ale weadud o) papuncl ag o} sdoy sy} pup pado|ls 5q ©)
% o 2 $opIs 2Ul peJinbaa Aow ussuibus 8yl ¥S8JS BUY JO Suy
D4
3 © wom. mv MO|} 8Y) SA0QD pBSN 9q 0} S juswaspoue adid euaym v
5|0 - a
Pwﬂ Mm a ‘pasinbas aq Aeinjosqe Apw subisep ejpuseio
EY AL SOJIS 2WOS 1y MIBID B} O BU| MO|} 2Yj IACQD
o - $2UNONJGSE (D IDuWEe plnom ysiym ubisap o uoyy
& e B|gosisep sS59) AoJsuab oup SUONIPUOD BSOY) JO4 BSuay
3 =3 Umoys S|ip}ap a4y peJepisuod 3q pinoys (932 ‘suoydis
0 o pauieAul) subisep 93DULLBYD HBB4D U} JO U MO
I} I 3y}l SACgD Pu3IX@ pPINOM JURWSSDoUS adid so adid sueuym ¢

|Aniangis ayy uo paooid a8g oy

pejoedxe 29 A|gDuUosDad ADW 3Dy} 2240} 43ylo Aub pup

'SPRO| pUIM 'SBDU0S |DUWIIBY) 'S80U40) jubAnog ‘sunssaud

MOJUIDBJIS ‘SPDO| 8Al| ‘SpDO| ppap {0 joddns

C} DWDGD[Y ¢ 2IR23}S |4y} W padssisibau leosubus

jpuoissajoud o Lg paubisep eg |Ioys _paainbss so,
UMOUS SwWiall Jaylc pPus ‘JUSLUISIOLUISI '‘S3840U0D |y 7

FEEY NP | \

doa)S UMO(—DIOH

. A 3
|9815 PAZIUDAIDD (=g Aup) =did

paiinbey sy

1B FYBIOUOD
Umu..owr__um\\

'823s 2wos (0 ejoudosddo 8q JoU ADW S|IDYSRP 89Say]

('o1Q Aup) sdiy 'SUOIPUOD ISOW o) 3gp3decco aqg |Im SUCIIPUOD

238 |PNPIAIPUl Y} J40j PaUInboa SO poaiIpow pun

_Mmﬂwm %%No_mm\ﬂ_wm paubissp Ausdoud )1 ‘umoys s|IDIsp 8yl CAlUC spDIep
’ .poisabbns, moys oy s; Buimpip siyy jo jusjul ayy ‘i

(£60205 # '960ZAS 'G60ZCAS 'ON "OMJ "GiS HOJ) ‘S3LCN




00SZ0S CN ONIMYYEO ONVONVLS "03A08daY

6661 "AON

SVII0 NOILD310dd 2d0Ts

JINGPMULNYJIC SIS TYLNGMNOHIANG
- YAVEVYTY AINNOD NOS¥3443r SNOSIAEY 31v0

spunod pOZ ubyy sJow ybiem jous JyBlem 10310} AQ %Ol UDY) SJ0W JOu pul SpUncd
01 uow) ss8s] yblam foys ybiem 0303 Ag %Ot uUDYl BJOW JON  CRUOIS YOD® JO)
wibus| Byy  £/1 IS03| 0 DG IDYS SSEUNDIY} PUD YIPIM wleg  ‘Spuned QO JOAC
Buiybam %0G 15031 30 Uym yooe spunod (OZ ©) spunod gf wod; Bulybiem sauols
peppsd @ Jo ISISUCD |IDYS 3 "93eJDu00 o secerd U0 senunos pesaocuddo usuio

4o BIND DG4 Wo4} BUCIS PRIOIISS 3G |ipys doy diy wonoeyoud |BUUDYD 10y BuME

S@|oYubWw pub adid samas Aipjups
sS4l 0 AYQDIE 8y} aunsul o) Jeswbujl aul o uwondo eyj jo pauinbau
@q Apw sMuDg woans Builsixa buoip sjulod SNOLIGA O UOROPIOIY odo|S |DIDRdS

*5310N

2UOIS 0Ly

(doy diy)

doy diy o'z

1i} S8audes)s WNUWIXDK




