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OKALOOSA COUNTY
WATER AND SEWER

ABBREVIATIONS/DEFINITIONS

ABBREVIATIONS/DEFINITIONS

1. And/Or — An option of OCWS Engineer or representative.

2. Approval — Approval of Plans - A review by OCWS Engineer of Plans, stating
that the plans are in substantial compliance with OCWS specifications.

3. ASCE — American Society of Civil Engineers.

4. ASTM — American Society for Testing and Materials.

5. AWWA — American Water Works Association.

6. Contractor — The individual, partnership, firm, corporation, or any acceptable
combination thereof contracting for the performance of the prescribed work.

7. Connection Costs —

8. Corporation Stop — A special brass valve designed for insertion in the water
mains to which can be attached to the service line of the Owner.

9. CRF - Concurrency Review Form

10. Curb Stop — A special brass valve designed for the installation between the
service line and Owner’s plumbing, and to be used only by OCWS for
conveniently turning water on and off.

11.  Developer - The party or parties paying for the installation of the water main and
appurtenances.

12. Developer’s Engineer — the Professional Engineer (licensed in the State of
Florida) employed by the Developer who is responsible for the submission of
engineering plans and project development.

13. Distribution System — The pipes, mains, valves, fittings and other related
appliances through which water is transmitted to customers of OCWS.

14. Drop Manholes — A precast, concrete, structure used where one sewer joins
another several feet below. The lower sewer enters the manhole at the bottom in
the usual manner. The upper sewer, however, turns down sharply just outside the
manhole and enters it at the bottom. To permit cleaning of the upper sewer from
the manhole, the upper sewer also extends to the manhole at constant slope past
the sharp drop through which the sewage flows.

15. Easement — A right to use or control the property of another for designated
purposes.

16. FDEP - Florida Department of Environmental Protection

17. FDOT - Florida Department of Transportation

18. Inspector — OCWS' authorized representative assigned to make detailed
inspection of contract performance.

19. Job Site — The location of the project where water mains and appurtenances are to
be installed.

20. Lateral — A sewer line that connects to the main sewer and terminates at or near
the property line or easement.
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21. Mains — The pipe in the street, easement, avenue or alley, extending parallel or
nearly parallel to the line of property abutting thereon.

22. Manhole — A concrete (precast or poured in place) structure providing access to a
sewer. The lower portion is cylindrical, with an inside diameter of at least 4 feet.
The upper portion generally tapers to an opening of approximately 2 feet. The
opening is capped with a heavy cast-iron cover seated on a cast iron frame.

23. Owner — The person who has legal or equitable title to any premises.

24, OCWS — Okaloosa County Water and Sewer, or its authorized representative

25. OCWS’ Attorney — The law firm and/or attorney hired and/or retained by the
OCWS.

26. OCWS Engineer — The regular employed staff Engineer of Okaloosa County
Water and Sewer.

217. Paving — The surface of a street, or treatment thereof.

28. Property Service Lateral - A sewer line that extends from the property line or
easement to a residence, building or industry.

29. Right of Way — A general term denoting lands, property or interest therein,
usually in a strip acquired for or devoted to transportation purposes.

30. Service Main — The temporary supply pipe installed on streets where no standard
water main exists.

31. Sewer Main — A pipe or conduit that carries wastewater. Belonging to OCWS the
pipe in the street, easement, avenue or alley, extending parallel or nearly parallel
to the line of property abutting thereon.

32. Standard Drawings — Drawings approved for repetitive use, showing details to be
used where appropriate.

33. Street — Every way or place of whatever nature, whether within or without the
established service area of OCWS open to the use of the public, including streets,
alleys, highways, park, or other road, and all public places.

34. Structures — All other structures

35. Tap — A corporation stop, valve, or fitting, installed in the main of OCWS to
which can be connected a private water lateral for water service.

36. Utility Structures — Catch basin, drainage basin, power box, poles, junction
boxes, and other similar structures.

37.  Water Service — The furnishing or supplying of water through OCWS water
system for the residential, commercial, industrial, or fire protection uses, or the
readiness to furnish water for said purposes. Materials include pipe, fittings,
valves, motor, and meter box (from main to meter).

38. Water System — OCWS distribution system, located in the County established
service area contiguous thereto, and supplying the County and citizens thereof
with water service, together with any extensions and additions thereto hereafter
made.
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SECTION 1
INTRODUCTION

1.1 PURPOSE

The purpose of this document is to outline Okaloosa County Water and Sewer (OCWS)
minimum requirements for the design, construction, and installation of potable water distribution
and wastewater collection systems within OCWS' jurisdiction.

1.2 DESCRIPTION OF DESIGN MANUAL

This manual identifies a single set of standards, submittal requirements, and approval procedures
to be used in the evaluation, design, and construction of projects. This manual is not intended to
serve as a step-by-step instructional handbook nor can this manual address every situation, which
may arise during the course of construction. The application of sound engineering principles and
judgment, combined with the information contained herein, are necessary in order to successfully
design potable water distribution and wastewater collection projects.

1.3  UPDATES TO THE ENGINEERING DESIGN MANUAL

This manual is intended to be a dynamic document. As design criteria and technology evolve,
the manual will require revisions and modifications. As changes are made, supplements or
revisions will be forwarded to the registered holder of each manual. It will be each registered
holder’s responsibility to maintain a current manual.

Comments and suggestions concerning the content and format of the design manual are
welcome. Please submit your comments or suggestions to:

Okaloosa County Water and Sewer
Engineering Department

1804 Lewis Turner Boulevard, Suite 300
Fort Walton Beach, Florida 32547
subdivisionregs @esginc.net

+++ END OF SECTION +++
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SECTION 2
GENERAL INFORMATION

2.1 PURPOSE

The purpose of this section is to provide general information regarding applicability,
certifications submittal documents, submittal review, and Okaloosa County Water and Sewer
(OCWS) approval for potable water distribution and sanitary sewer collection system designs.

22  APPLICABILITY

The requirements of this manual are applicable to any person, company, corporation, or other
entity proposing to install new or modify existing potable water distribution or sanitary sewerage
collection systems connecting to or with the potential to connect to OCWS’ existing services.

2.3 CERTIFICATION REQUIREMENTS

2.3.1 ENGINEERING DESIGN

All planning and construction documents shall be prepared, certified, and submitted by a
Professional Engineer licensed in the State of Florida. Non-certified documents or
documents prepared by Professionals registered in States other than Florida shall not be
accepted for review.

2.3.2 SURVEY

All plat and survey information provided to OCWS for record documents shall be
prepared, certified, and submitted by a Professional Land Surveyor licensed in the State
of Florida. Non-certified documents or documents prepared by Professionals registered
in States other than Florida shall not be accepted for review.

24 SUBMITTAL REQUIREMENTS

The Design Engineer shall submit to OCWS for approval, all design documents as specified
herein. Documents may include, but are not limited to, concept studies, calculations,
construction drawings, and specifications. OCWS’ approval for the proposed design documents
shall be required prior to authorization of any subsequent phase of construction.

All design documents shall be prepared and sealed by a Professional Engineer licensed in the
State of Florida. Submittals shall be organized and presented in an easily understandable format
for review. Submittals that are not presented in an organized, neat, and easily understandable
manner may be returned to the Design Engineer for clarification without review.
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Okaloosa County, Florida Date: June 2007



STANDARD SPECIFICATIONS AND DESIGN MANUAL

2.5

SUBMITTAL, REVIEW, AND APPROVAL

APPLICABILITY

The design of any expansion to, or modification of, the potable water distribution or
sanitary sewer collection systems within OCWS’ service area, whether privately owned
or OCWS-owned, shall require approval by OCWS’ Engineer prior to construction. All
design work shall be prepared in accordance with the appropriate section(s) of this
manual.

2.5.2 SUBMITTALS

2.5.2.1 Design Documents

Three (3) copies of the design documents (drawings, specifications, etc.) shall be
initially submitted for OCWS’ review and consideration. OCWS’ Engineer will
provide appropriate comments within a reasonable period of time (approximately
10 working days). OCWS reserves the right to request additional review time and
additional review materials should the complexity of a design warrant the request.

Once all of the comments have been addressed to the satisfaction of OCWS’
Engineer and once three (3) complete sets of the corrected final design documents
have been delivered to OCWS for distribution, an approval letter shall be issued
authorizing the construction. The Contractor shall obtain one set of OCWS-
approved final design plans at OCWS’ Office prior to construction. A set of final
corrected approved plans, bearing OCWS’ approval stamp, shall be required to be
on the job site at all times. Work will not be allowed to commence without an
approved set of final corrected documents on site (see Design Review Process
outline in the figures following this section).

Approved corrected documents can be picked up at OCWS’ Office located at:
1804 Lewis Turner Boulevard, Suite 300
Fort Walton Beach, Florida 32547

2.5.2.2 Preliminary Plat

If the Owner/Developer plans to plat or re-plat the property, the Design Engineer
shall submit one (1) copy of the preliminary plat, along with the submittal of the
design documents.

2.5.2.3 Subdivision Lotting and Main Layout Plans

In addition to the other submittal requirements of this section, subdivision designs
shall include three (3) copies each of the lotting layout and main layout.

2.5.2.4 Backflow Information

The Owner/Developer shall comply with the Okaloosa County Cross-connection
and Backflow Prevention Policy and Requirements of the FDEP for backflow
prevention.

Okaloosa County Water and Sewer 2-2 Revision 00
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2.5.3 RESTRICTIONS

The Contractor shall not be allowed to begin construction on any potable water
distribution or wastewater collection system without obtaining a set of OCWS-approved
construction documents. Approval of the plans shall be valid for a period of 180 days. If
construction has not begun by the end of the 180 days, the plans shall be declared void
and a new submittal shall be required for approval. Any modifications to the plans shall
be approved by all reviewing agencies.

2.6 NOTIFICATION OF CONSTRUCTION

The Developer’s Contractor shall pay all service connection costs and then notify OCWS’
Engineering Department two (2) weeks in advance of beginning the construction of any
approved work to schedule a presconstruction meeting. Contractor shall notify OCWS’
engineering department 48 hours in advance of beginning the construction of any approved work
for inspection services. OCWS’ Engineering Department will make periodic inspections of the
proposed project while under construction. Once the water and sanitary sewer mains have been
laid and successfully tested, OCWS will issue a preliminary approval letter permitting the street
paving where applicable. A final letter of acceptance for the project will not be issued by OCWS
until a successful field final inspection has been performed and all work is completed in
accordance with these specifications. Call 609-5058 for inspections.

2.7 MAINTENANCE PERIOD

The Contractor Developer shall be responsible for the quality of all work installed for a period of
not less than one (1) year after the final letter of acceptance has been issued.

2.8 RESPONSIBLE CHARGE OF CONSTRUCTION

The Developer/Owner is held to be in responsible charge of any job submitted to OCWS for
construction. OCWS’ Engineering Personnel will make periodic inspection of the job site and
will bring to the attention of the Contractor on the job, Engineer and the Developer any
discrepancies that he may observe. This will in no way relieve the Developer, Engineer, or
Contractor from their responsibility to comply with OCWS specifications.

29  DISPUTES, ERRORS, AND OMISSIONS

Should any portion of the plans and specifications be unclear or in dispute, they shall be brought
to the attention of the individual(s) in responsible charge of construction. OCWS’ Engineering
Department shall be notified as to the nature of the dispute and its proposed resolution prior to
construction. It is the responsibility of the Developer/Owner to obtain approval from OCWS
Engineering Department for any deviation from the original construction plans. Unless
otherwise specified, OCWS’ Engineering Department will require revised plans to be submitted
for approval. Construction on the disputed work shall not be allowed until the Developer obtains
approval of the revised plans. Failure to obtain written approval could result in the rejection of
the work and require the removal of all disputed portions of the installation at no cost to OCWS.

Okaloosa County Water and Sewer 2-3 Revision 00
Okaloosa County, Florida Date: June 2007



STANDARD SPECIFICATIONS AND DESIGN MANUAL

2.10 CHANGE OF CONDITIONS/MISREPRESENTATIONS/CHANGE IN THE WORK

Should the site conditions vary significantly from those shown on the approved set of plans or
should the developer or owner modify the design, Okaloosa County and OCWS will require that
the plans be corrected and resubmitted for approval. Resubmittal shall result in the stoppage of
work pertaining to all of the changes in the design until such time as the plans have been
reviewed and approved by Okaloosa County.

+++ END OF SECTION +++
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SECTION 3
DRAFTING STANDARDS

3.1 PURPOSE

The intent of this section is to set forth a common format and information requirement for all
construction related submittals. The following section presents the guidelines to which all
construction plans shall adhere.

3.2  DRAWING REQUIREMENTS

For any connection, regardless of size, to Okaloosa County Water and Sewer’s (OCWS) water
distribution or sanitary sewer collection systems, OCWS shall require construction plans to be
submitted for review and approval. Construction shall not proceed until written approval by
OCWS has been obtained.

3.2.1 SHEET SIZE

Full size construction plans shall be submitted on the preferred American National
Standard sheet size of 22.00” X 34.00” (“D” size). OCWS may approve construction
plans submitted on 11" X 17" on a case-by-case basis.

3.2.2 ELECTRONIC SUBMITTALS

All commercial projects and projects that involve more than two single family dwellings
and that require TRC review shall be submitted in electronic form on a compact disk
(CD) using the 2000 or later version of Auto CAD or Adobe Reader (pdf format).

3.2.3 TITLE BLOCK INFORMATION

In an effort to streamline project tracking and facilitate the review process, OCWS
requires a title block (of the Design Engineer’s choosing) be located on each sheet of the
drawing package. At a minimum, the title block shall contain the following information:
Engineering Firm’s Name, Address, and Telephone Number

Professional Engineer’s Seal/Signature and date of issuance

Project Title

Project Address (if available)

Drawing Title

CAD drawing file name, Engineer's Project Number, Design Engineer's Email
Address

Sheet Number (in “Sheet __ of __” Format)
e Scale (indicate “NA” in block if not applicable)

Okaloosa County Water and Sewer 3-1 Revision 00
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3.2.4 HORIZONTAL AND VERTIICAL SCALES

3.2.4.1 Plans and Profiles

The appropriate scales for original plans are 1”’= 50" horizontal with vertical scale
of 1’=35" and 1”= 20’ horizontal with vertical scale of 1”=2’. For the purposes of
clarity, other scales may be allowed with the approval of OCWS’ Engineer.
Engineer shall use the appropriate scale to maximize the visual representation of
the project. OCWS may require changes in scale or multiple scales to achieve
their goal.

3.2.4.2 Plat

The appropriate scale for plat sheets shall vary to accommodate the project scope. It is
recommended that the scale chosen by the Engineer be rounded to the nearest 100’
increment (i.e.; 1”7 =100, 17 =200, 1” = 500’, etc.).

3.2.5 GRAPHIC SCALE

A graphic scale shall be required on each sheet. The purpose of the graphic scale is to
allow for the reduction of the plans while maintaining an accurate reference to scale.

3.2.6 SHADING

The use of shading to indicate areas of interest will not be allowed except that digital
aerials will be allowed to be lightly shaded. Cross-hatching or dot patterns are acceptable
techniques to highlight areas of interest. Shading is not permitting due in part to the
difficulties in reproducing the documents for archival purposes. Shaded areas tend to
produce either a dark block (obscuring items of interest) or no shading at all with the
current reproducing process employed by OCWS.

3.2.77 LETTERING

Lettering shall be of a size and clarity that the document will remain legible when
reduced 50%. Acceptable fonts include Roman-S for single stroke lettering and Roman -
D for double stroke lettering, or similar. Drawings that are rendered illegible at 50%
reduction shall be reformatted and resubmitted. Notes and title blocks shall not be
adhesively applied on Drawings. All general notations shall be lettered in upper case;
however, any lengthy sentence or phrase may be lettered in upper and lower case.

3.2.8 UTILITY LOCATIONS

The Engineer of Record shall utilize all existing utility locations in design
considerations. Resolution of unforeseen utility conflicts during construction
shall be the sole responsibility of the Engineer of Record.
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Engineer shall contact Sunshine State One-Call of Florida, Inc. at 800-432-4770
or 386-575-2009 to perform the required utility location survey during the design
of the project and incorporate utility information into the design of the project.

3.3 DRAWING PACKAGE

In general, the drawing package shall consist of a Title Sheet, Plat Layout, Utility Plan, Drainage
Plan, Profile Sheet(s), Detail Sheet(s), and shall address all requirements of the project including
drainage utility plans and profiles.

3.3.1 TITLE SHEET REQUIREMENTS

The following information shall be supplied on the Title Sheet of the design documents

submitted to OCWS for review:

¢ Name of Project

® Index of Drawings, Vicinity Map, Legend, Graphic Scale, and North Arrow

e General notes applicable to the complete set of plans shall be shown on the Title
Sheet if space permits or the first sheet, if necessary

¢ The following note shall be placed on the Title Sheet or other appropriate sheet near
the front of the plans:

“CAUTION EXISTING UTILITIES: UNDERGROUND UTILITY INFORMATION
SHOWN ON THESE DRAWINGS IS NOT GUARANTEED TO BE ACCURATE OR ALL
INCLUSIVE. LOCATION, SIZE, AND MATERIAL TYPE WERE OBTAINED FROM
AVAILABLE RECORDS SUPPLIED BY THE RESPECTIVE UTILITY COMPANY.
SUNSHINE STATE ONE-CALL OF FLORIDA, INC. 386-575-2009 MUST BE
NOTIFIED 48 HOURS PRIOR TO ANY EXCAVATION FOR VERIFICATION OF
LOCATION.”

The vicinity map should be appropriately sized to identify major and minor roadways
with sufficient detail to allow driving to the project site. The location and boundaries of
the site should be clearly defined.

3.3.2 PLAT/LOTTING LAYOUT

The Plat/Lotting layout shall include, but not be limited to, the following:
All existing property lines, including their corners

Bearing and distance of all proposed property lines

Proposed property corners

Lot numbers

Street names

Building offset dimensions

Location of all existing water and sewer laterals

Existing and proposed sanitary and water easements with notations
Existing and proposed utility easements

Bearing and distance to the nearest Section corner
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¢ Coordinates

® Right of way dimensions with curve data

e Elevations of ditches, curbs, roadways, existing grade using the datum specified in
Section 5.

3.3.3 PLAN AND PROFILE SHEET REQUIREMENTS

All plan and profile sheets shall be provided with a revision block to identify the

following:

e Date of revision

e Detailed explanation of changes made. Each revision shall be referenced to the
specific Drawing change using a unique note number and symbol.

3.3.3.1 Plan View

The plan view shall include, but not be limited to, the following:

e Existing and proposed sewer utilities, size, direction of flow, manholes, sewer
laterals, and appurtenances.

e Existing and proposed water utilities, size, valve locations, lateral locations
and appurtenances.

e Existing and proposed topographic features within a 50 foot radius of the
construction.

¢ All existing and known proposed gas, electric, telephone conduits, fiber optic
cables, and any other underground or overhead utilities within a 50 foot radius
of the construction area.

e All existing pipes, culverts, conduits, and utilities of any nature crossing the
proposed improvements, plotted and labeled.

e North Arrow and Graphic Scale.

e Stations shall be shown above each 100-foot station on 50-scale and 20-scale
plans (i.e. 1+00, 2+00, etc.) and above each 500-foot station on 100-scale
plans (i.e. 5+00, 10+00, etc.).

e Station direction shall be either south to north or west to east.

¢ Plans covering more than one sheet shall be cross-referenced on each sheet to
identify the location of the adjacent profile or plan sheet. Match lines are
acceptable in plan view with proper referencing station or adjacent sheet
number.

e C(Centerlines of the installed water or sewer utility shall be referenced by
dimensions to the easement boundary and/or associated property boundary.

e Bench marks shall be accurately plotted and labeled on the plan.

e Street names, houses, fences, and drives shall be shown for a minimum of 50
feet beyond right-of-way or the fronts of the houses for lines located in the
street or rights-of-way.

e Trees, steps, walks, and other topographic features shall be shown to the
extent that they may be pertinent to the improvement location or construction.

e Existing property lines, lot lines, easements, and other boundary lines shall be
shown a minimum of 75 feet beyond any proposed or existing right-of-way.
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In instances where additional information is required, the limit shall be
extended.

Existing ditches having a bottom width of 4 feet or less shall be indicated by
drawing the centerline of the ditch. Ditches and channels having a bottom
width greater than 4 feet shall be shown by Drawing each side of the ditch and
noting its width.

Street right-of-way widths shall be shown adjacent to and after the street
name. For example: ROAD 50° R/W (if uniform width). ROAD (R/W
varies) - with dimension if the width is not uniform.

The phrase, "DO NOT DISTURB," shall be used to indicate existing
conditions or facilities, which are to remain in place during construction.

3.3.3.2 Profile View

The information to appear in the profile view shall include, but not be limited to,
the following:

The grid shall be set up on a 1-inch square basis. The vertical scale for 50-
scale plans shall be 1”7 =5’ and for 20-scale plans shall be 17 = 2.

The limits, by station, shall be shown for all encasements, tunnels, and bored
segments.

The type of backfill used, when not identified in the general notes, shall be
placed directly above the profile grid with leader and arrow defining the limits
of each type of backfield.

The ASTM designation of pipe classification shall be shown below the pipe
profile if different from the designation and classification shown in the
General Notes, or Standard Specifications.

The pipe material, size, and grade shall be indicated between all manholes.
This information shall be parallel to and shown above smaller pipes; however,
on pipes of sufficient diameter, this information should be placed inside the
pipe. Grades shall be shown as a percent (i.e., 0.50%).

Invert elevation shall be shown to the nearest hundredth of a foot and at the
following locations:

- All breaks in the grade

- Breaks necessary for profile continuation onto another sheet

- Center line of standard manholes with continuous grade

- Conduits that are critical to the pipe gradient

- Intersecting pipe

- All locations necessary to substantiate the profile grade

- Both pipe invert edges when there is a drop or slant inlet

Proposed manhole rim elevation shall be shown to the nearest tenth (e.g. Rim
El. 424.9+/-).

The water surface elevations of ponding and/or 100 year flooding areas shall
be shown.

The flow line of all ditches deeper than one foot having impact on sewer depth
or location shall be plotted and labeled.

Existing/proposed ground profile.
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e The finish floor elevation for the lowest point of a building to be drained via
gravity flow to the sewer (i.e., basement) shall be shown on the plans. When
an elevation cannot be obtained, the Engineer shall estimate an elevation and
duly note this fact by using the word “ASSUMED ” adjacent to the elevation.

¢ Drainage pipe and structures, swales, and ditches, where conflicts or crossings
occur, drainage facilities should be shown.

® Any underground telephone conduit, water lines, gas lines, etc., shall be
shown when crossing the proposed facility.

3.3.4 DETAIL SHEET

Standard Drawings are drawings prepared by Okaloosa County Water and Sewer and
furnished to the Design Engineer to incorporate into the final construction Contract
Documents. These Drawings illustrate typical items of work (e.g. hydrant installations,
deadman layout, etc.) and their requirements. These Standard Drawings are typically
presented on a Detail Sheet at the end of the set of drawings.

It is not practical to expect a “Standard Detail” to be applicable for every situation that
might arise. Therefore, for any proposed construction that is not covered in the “Standard
Details,” Okaloosa County Water and Sewer shall request “Special Details.” The
“Special Details” shall be produced by the Engineer and shall have sufficient detail to
accurately depict the proposed construction. Junction chambers, special pipe bedding
and railroad crossings are typical examples of items, which might require Special Details.

+++ END OF SECTION +++
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4.1 PURPOSE

The intent of this section is to ensure that the Final Record Drawings/As-builts accurately depict
the water and wastewater facilities as constructed.

4.2  GENERAL

A record of all deviations from Okaloosa County Water and Sewer (OCWS) approved
construction drawings shall be made by the CONTRACTOR. Where ‘“as constructed”
information differs from the original proposed information, the Engineer shall mark a line
through the proposed information and add the corrected information near the crossed out original
data. Original data shall under no circumstances be erased from the original plans. Changes
must be sufficiently dark to ensure a quality image. NO RED LINE markings will be accepted.

Change identified on the Record Drawings shall be noted in the revision block and labeled as
"As Constructed Changes" and further annotated as required in Section 3.

The Engineer of Record or Florida Registered Surveyor shall stamp and sign ALL SHEETS
verified and submitted for Final Record Drawings.

4.3  PROCESS

OCWS will notify the ENGINEER/CONTRACTOR that a particular project is ready for Final
Record Drawings. The Engineer shall produce the Final Record Drawings and submit three
copies of them to OCWS for review. OCWS’ Engineer will review the submittal and verify the
deviations noted. NOTE: The review process is to ensure compliance with OCWS' general
guidelines and requirements, is only cursory, and in no way releases the Engineer from the
liability of, or the responsibility for, his design. It is the Design Engineer’s responsibility to
accurately depict the facilities as constructed.

44  FINAL RECORD DRAWINGS/AS-BUILT REQUIREMENTS

At a minimum, Final Record Drawings/As-Builts submitted to OCWS for consideration shall
consist of drawing sheets (22 X 34”) containing the following information:

e Title Block (See Section 3 of this Manual)

e North arrow

e QGraphic scale

e Overall plan view of the project
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Manhole rim and invert elevations, elevations of buried valves, and fittings established by
employing referenced datums (See Section 5 of this Manual)

Pipe information (bearings and distances, depth of cover, percent slope and material type)
Lateral information (location measurements from upstream manholes, perpendicular distance
from the mainline, depth, and sizing of lateral, and measurements from property corners,
lateral size, and material type)

Casing information (Start and end points, thickness, size, material type, grade, length
including beginning and endpoint, etc.)

Property line and easement information (See Section 6 of this Manual)

X, Y, and Z coordinates in state plane coordinates, as outlined in Section 5 of this manual,
for all appurtenances installed including meters, manholes, fire hydrants, valves, etc.

Single electronic copy of the final Record Drawings shall be submitted on compact disks in
the latest version of AutoCAD (as outlined in Section 3).

Final acceptance will not be made until an approved set of record drawings is received by

4.5

OCWS.

SURVEYS

All

as-built surveys shall be performed in accordance with Section 5 (Surveying), and referenced

to Okaloosa County GIS Horizontal and Vertical Datums.

On-site project benchmarks shall be flagged during the survey.

Manhole rim elevations shall be determined in reference to a marked or painted spot on the rims.

Invert measurements shall be taken with a plumb rod whenever possible. Non-plumb rod
measurements shall be corrected to reflect the actual vertical measurement.

Horizontal positions of As-Built improvements, which vary from plan locations, shall be noted.

4.6

CERTIFICATION

The three sets of As-Builts submitted to OCWS shall be certified and bear the seal of an
Engineer or Surveyor licensed in the State of Florida and shall contain the following statement:

“I, (Engineer’s Name) , A LICENSED ENGINEER OR SURVEYOR IN THE
STATE OF FLORIDA, CERTIFY THAT THIS AS-BUILT PLAN(S) OF THE WATER
AND/OR SANITARY SEWER MAIN INSTALLATION OF (Project Name) IS
CONSTRUCTED IN COMPLIANCE WITH THE OKALOOSA COUNTY WATER
AND SEWER DEPARTMENT SPECIFICATION AND IS TRUE AND CORRECT TO
THE BEST OF MY KNOWLEDGE AND BELIEF.

LICENSE NO. (SEAL)
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All As-Built surveys, which include improvements within easements across private property,
shall require additional certification by a Registered Land Surveyor stating that all improvements
are located within the easements and that improvements and easements are located correctly as
shown.

4.7 AUDIT OF RECORD DRAWINGS

OCWS reserves the right to randomly audit and confirm the accuracy of data submitted on Final
Record Drawings through the use of a third party Land Surveyor. Any discrepancies revealed by
the audit shall be resolved by the Engineer to the satisfaction of OCWS’ Engineer and the third
party Land Surveyor at no expense to OCWS.

+++ END OF SECTION +++
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SURVEYING

5.1 PURPOSE

This section describes the survey requirements for design, construction, and acceptance of water
and wastewater system improvement project

5.2  GENERAL STANDARDS

Unless otherwise specified, all surveying activities, including the preparation of maps, plans, and
other documents based on survey information, shall be performed in accordance with the
“Minimum Technical Standards for Land Surveying in the State of Florida.” All data collected
by the surveys shall be coordinated under the guidance and supervision of a Land Surveyor or
Engineer registered in the State of Florida.

5.3  HORIZONTAL AND VERTICAL CONTROL

5.3.1 DATUMS

All projects submitted to Okaloosa County Water and Sewer (OCWS) for consideration
shall be referenced to Okaloosa County Geographical Information Systems Horizontal
and Vertical Datums. Horizontal datum shall be Florida State Plane Coordinate System,
North Zone, NAD 83 — 90, Vertical datum shall be NAVD 1988.

The source for horizontal and vertical datum shall be the established Okaloosa County
GIS monuments. This information shall be obtained from the Okaloosa County GIS
Department.

5.3.2 PROJECT CONTROL POINTS

5.3.2.1 Project Control Point Location

Project horizontal and vertical control points shall be established in the vicinity of
the project using generally accepted survey methods. These new points shall be
set within the public right-of-way or easement limits, be located so as to avoid
disturbance, and generally provide coverages of the entire project area.

5.3.2.2 Project Control Marker

Project horizontal and vertical control points shall consist of semi-permanent
markers or objects recoverable by conventional survey metal detectors or by
location reference points.
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Points set in the ground in maintained areas shall be flush with the ground. Trees
are not to be used for setting control points or references except where there is no
practical alternative. No spikes, nails, etc., are to driven into a tree, except under
the above described circumstances. Trees shall not be “blazed” under any
circumstances, and only water-based paint may be used if it is necessary to mark a
tree.

It shall be the responsibility of the Project Engineer or Surveyor to maintain the
required horizontal and vertical control points until final acceptance.

5.3.2.3 Horizontal Control Points

Project horizontal control may be established directly on system features (such as
manholes, valves, etc.), by APS observation, or by the use of traditional survey
control points and/or baselines. A minimum of two inter-visible points shall be
required to monument the horizontal datum.

5.3.2.4 Vertical Control Points

Project vertical control shall include a minimum of two points, one near each end
of the project, or one point per 1000 feet + for larger projects.

54 HORIZONTAL AND VERTICAL ACCURACY

New project horizontal control points shall be established with positional accuracies of 1:5000.
New project vertical control points shall be established with level run closures of + 0.005” X
(distance in miles)” 2 or the equivalent.

Horizontal and vertical accuracies for alignment data (coordinates, bearings and distances,
elevations, etc.) are the same as for control points. Horizontal locations of topographic and
planimetric features shall be accurate to within + 0.5 feet. Vertical locations of structures and
map features shall be £ 0.01 ft for artificial features and + 0.10 feet for natural features.

5.5 INFORMATION SHOWN ON THE PLLANS

All horizontal, vertical, and other information critical to the design and construction of the

improvements shall be shown on the plans. Such data and information shall include, but not be

limited to the following:

® Notes identifying the horizontal and vertical datums and monuments on which they are based
shall be shown on the plans and other applicable documents. References to other pertinent
datums related to the project, such as previous survey, design, or construction datums, shall
be identified by notes, including conversion factors relating to the datum.

e Locations, descriptions, coordinates and/or elevations of new project control points and
associated reference points.

¢ Alignment data of the improvements, including coordinates, bearings and distances,
elevations, final stations, offsets, and curve data.
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e Offset distances to parallel features (such as roads, railroads, ditches, sidewalks, R/Ws,
easement limits, etc.) within 30 feet of the improvement alignment.

5.6  ADDITIONAL DATA AND INFORMATION

It may be necessary to obtain and provide additional data and information critical to the design
and construction of the improvements. Such data and information may include, but not be
limited to, that described in the following sections.

5.6.1 FIELD PROFILES

Profile elevations along the improvement alignment shall be obtained at approximately
50 - 100 ft intervals with intermediate grade breaks or sufficiently spaced to accurately
depict the terrain. Profile drawings shall delineate all existing improvements, structures,
roads, ditches, streams, etc., within 25 feet of the improvement alignment, with notes
regarding size, type, and description of such feature.

5.6.2 CROSS-SECTIONS TOPOGRAPHY AND PLANIMETRY

Cross-sections or topography and planimetry may be necessary at critical locations to
evaluate alignment, slope, and excavation requirements. All cross-sections, topography,
and planimetry critical to the improvement design shall be shown on the plans or other
documents.

Topography generated from aerial photography shall be clearly identified as such, with
notes regarding date of photography, original mapping scale and contour intervals, and
datum references. The accuracy and completeness of this work is the sole responsibility
of the Engineer or Land Surveyor even though obtained from other sources. Field checks
and supplemental field topographic surveys may be required as necessary.

5.6.3 UTILITIES

Information regarding all publicly and privately owned surface and subsurface utilities
affecting the proposed improvements shall be shown on the plans. This information shall
be obtained by field surveys of existing utilities located by the Utility Owner and existing
maps that may be supplied by the utilities.

5.64 HIGHWAYS AND RAILROADS

When portions of the improvements are within railroad or road right-of-ways, topography
and planimetry shall be provided as necessary for the design and construction of the
improvements or as required by the affected reviewing agency

5.6.5 EXISTING RIGHTS-OF-WAY, EASEMENTS, AND PROPERTY LINES

Where the location of the improvements in relation to the existing features such as rights-
of-way, easements, and property lines is critical to the design or construction, sufficient
information shall be shown to correctly establish the location of such features. Notes
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regarding the source of such information, and the name and address of OCWS or owning
agencies shall also be shown. Existing monumentation, pertinent improvements and
evidences of prescriptive use within the project limits shall be shown.

Where improvements are located within Florida Department of Transportation (DOT)
right-of-ways, Engineer shall identify and reference on the drawings the specific DOT
roadway name, stationing, and centerline offsets. Drawings shall show the station
identification and offsets every 50 feet or more as needed.

5.6.6 SANITARY SERVICE CONNECTION SURVEY

Where existing housing is present along the site of a proposed sewer extension or
replacement, a sanitary service connection survey shall be conducted. The survey shall
determine the controlling elevations for design. The following information shall be
shown.

e Type of structure

Basement facilities (if present)

Size, type, and location of existing service lateral

Elevation of the lowest possible living area floor

Any additional information that may be required for design of the sewer line

All elevations should be determined by actual field measurements; however, if a unit cannot be
entered, an estimated lowest living area floor elevation shall be made from a known elevation
from some other point on the unit. In this case, the elevation must be clearly marked as being
estimated. Should an estimated elevation control or have the potential to control the vertical
elevation of the sewer, OCWS' Engineer shall arrange provisions for entry and actual
determination of service elevation.

+++ END OF SECTION +++
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SECTION 6
EASEMENTS

6.1 PURPOSE

The purpose of this section is to provide guidelines for developing easement documents required
as part of a water or wastewater improvement project.

6.2  GENERAL

All proposed sanitary sewer or water distribution system improvements must be constructed in
public rights-of-way, platted or deeded easements, or Okaloosa County Water and Sewer
(OCWS) owned property.

6.2.1 ACQUISITION

Easements will generally be acquired by plat recorded utility easement, or by deed. In
any case, it should be clear from the wording of the dedication or the description that the
intent is to convey a utility easement rather than a fee parcel, and that the rights of the use
include constructing, operating, maintaining, and accessing the facility or appurtenances.

6.2.2 LOCATION

Whenever possible, easements shall be strips of uniform width located along and parallel
with existing boundary or easement property. Without running along a boundary, the
easement should be located so as to minimize interference with other property rights.
Easement widths and location shall be approved by OCWS prior to conveyance.

It should also be clear as to the dimensions, length width, area, and location of the
easement, as well as the specific use (water, sewer, general utilities) and whether the
easement is permanent or temporary.

6.2.3 CERTIFICATION CRITERIA

All easement documents (plats or descriptions) not prepared by OCWS shall be prepared
under the supervision of a Florida Registered Land Surveyor and shall be in accordance
with “Minimum Technical Standards for Land Surveying in the State of Florida” and
with Section 5 (Surveying) of this manual.

6.2.4 RESTRICTIONS

Proposed easements that are partially or wholly within existing easements shall not be
accepted without the permission of the existing easement Owner.
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6.3

No structures, either existing or proposed, shall be permitted within an easement without
prior approval of OCWS.

Easements shall not be vacated without a reversion clause in the original conveyance, or
without an officially recorded act of abandonment by OCWS and the property Owner.

Utility easements provided to serve multi-family dwellings, or a single family
development that includes OCWS maintained water and sewer utilities shall stipulate in
the recorded easement document that the Owner or the Developer shall be responsible for
repair or restoration of pavement, sidewalks, landscaping, and drainage facilities.

6.2.5 SCHEDULE

Project schedules shall be established as to allow sufficient time for easement acquisition
whether obtained by OCWS or the Developer. In the case of off site easements, approval
for construction shall not be provided without the proper easements in place. Easement
location and requirements shall be determined as early as possible.

EASEMENT WIDTHS

Whenever possible, the total easement width (permanent and temporary) should be sufficient to
permit the Contractor to have flexibility in the method of construction. Minimum widths of
Sanitary Sewer, Water Distribution, and Temporary Construction Easements using trench
construction are tabulated below; however, in no case shall these guidelines be a substitute for
sound engineering judgment.

1

1 Temporary / Construction
SIZE OF Permanent Easement Baserment!
MAIN Water : Water Distribution/Sanitary
. Sanitary Sewer
Distribution Sewer
4 6 3x ifﬁéh of 3 x depth of pipe
(15 ft. min.) (15 ft. min.) 15’ on each side of permanent
t
» » X d?pth of 3 x depth of pipe casemen
8- 12 pipe (15 ft. min.)
(15 ft. min.) ’ ’
As required by As required by .
Other OCWS OCWS As required by OCWS

Permanent and Temporary/Construction easement widths are subject to site conditions.

Okaloosa County Water and Sewer reserves the right to request easement widths greater than the
minimum illustrated in the table above if site conditions require.
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6.4 PLATTED EASEMENTS

Plats shall clearly show easement widths, lengths, dimensions, areas, specific use, and location in
relation to plat or lot boundary lines. A statement of dedication to OCWS shall be shown on the
plat, and shall include any restrictions of use not otherwise shown.

6.5 DEEDED EASEMENTS BY DOCUMENT

Easements not obtained by platting shall be acquired by recorded utility easements or deeds.
When acquired for OCWS by the Developer, OCWS shall be furnished with one original and one
copy of the recorded documents. When the easements are to be acquired directly by OCWS, the
Engineer shall providle OCWS with necessary owner information and shall submit a legal
description and easement location sketch.

6.5.1 LEGAL DESCRIPTION

For easements not obtained by OCWS, a legal description shall be prepared by a Land
Surveyor registered in the State of Florida. The legal description shall include pertinent
information including but not limited to:

Project title

Creation date

Revisions dates

Name and address of grantor

Grantor’s tax parcel ID number

Recording information for parent parcel

6.5.2 EASEMENT LOCATION SKETCH

An easement location sketch shall be prepared on 82 X 11”7 or 117 X 177 paper to

accompany the legal description. The sketch shall include a project title, date, and

revisions dates corresponding to the legal description. Also included are the following:

e North arrow and graphic scale

® Proposed easement widths, lengths, dimensions, areas, and locations in relation to
property lines.

¢ Type of easement (permanent or temporary)

e Specific use of easement (water, sewer, general utilities, etc.)

e Parent parcel Owner’s name, address, tax parcel ID number, and recording
information (recorded utility easement or deed or plat book and page numbers)

® Any existing or proposed structures within the easement

¢ General location references to section, township and range, or recorded plats

® Any existing easements or rights of way including owning agency, R/W widths, road
names, and source information

e Easement location sketches should contain enough information to enable a Land
Surveyor to locate and stake the easement in the field.
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6.6 EASEMENT ENCROACHMENT

On occasion, a permanent structure or landscaping is found to be encroaching upon an existing
easement. In such cases, OCWS shall review each encroachment on a case-by case basis. If
OCWS' Engineer deems it acceptable, the Owner shall prepare a drawing depicting the location
and description of the encroachment. The Drawing shall be suitable for recording and meet the
requirements of easement location sketches as outlined in this section. The Owner shall also
complete the latest revision of the “Owner Information Sheet for Hold Harmless Agreement for
Encroachment into OCWS Easement,” which may be obtained from OCWS.

6.7 PROPERTY SERVICE CONNECTION EASEMENT

Occasionally, a sanitary sewer may be located such that the permanent easement does not extend
to the property line of an adjacent property to be served with a proposed property service
connection. This occurs due to topographic or geographic considerations such as parallel
streams. In these instances, a 10 foot sanitary sewer and water easement shall be provided from
the proposed service facility easement to the property line at the most likely location of the
property service connection. Sufficient temporary construction easement shall also be provided.

6.8  FIELD VERIFICATION

When required by OCWS, the Engineer shall field stake all existing utilities, existing and
proposed easements, related property lines, and other pertinent structures to clearly establish
location.

+++ END OF SECTION +++
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OKALOOSA COUNTY
WATER AND SEWER

SECTION 7
WATER DISTRIBUTION SYSTEMS

7.1 PURPOSE

This Section establishes the minimum standards and technical design criteria for water
distribution systems within Okaloosa County Water and Sewer (OCWS) service area.
Adherence to these standards will expedite review and approval of plans. Hydraulic design
principles presented herein represent acceptable procedures. Any departure from these design
requirements should be brought to the attention of OCWS Engineer and discussed prior to
submission of plans for approval. Such departure shall be documented and justified.

7.2 RECLAIMED/REUSE WATER PIPING SYSTEMS

The requirements of this section shall also pertain to reclaimed/reuse water piping systems, with
the exception that the piping shall be colored Panetone Purple No. 5-22C as required by FDEP.

7.3 GENERAL LOCATION CRITERIA

7.3.1 WATER MAIN LOCATION

Whenever possible, water mains in subdivision construction projects shall be located in
the street right-of-way. If the water main is installed parallel to a state road or highway,
the water mains shall be located outside of State right of ways in dedicated easements.
However, if OCWS determines that it is not practical to locate the mains outside of the
State right of ways, then OCWS may approve location in Street right of way on a case-
by-case basis. If OCWS' Engineer determines that it is not practical to locate water
mains in the street right of way, then the main shall be located in an easement dedicated
solely for the water utility service.

7.3.1.1 Installation in Right-of-Way

When installed in rights-of-way, water mains shall be located a minimum of five
(5) feet behind the curb opposite the sidewalk and sanitary sewer. Fire hydrants
are to be on the same side of the road as water line. The water mains shall
maintain a consistent alignment with respect to the centerline of the road. This
distance shall be clearly indicated on the design drawings submitted for review
and approval. Reference standard drawings for the typical location and layout of
water mains within the Right-of-Way.
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7.3.1.2 Installation in Dedicated Easement

All water mains located outside of dedicated rights-of-way shall be centered
within a minimum 15-foot easement. In such cases, no water main shall be
located within five (5) feet of utility structure or ten (10) feet of any permanent
structure. At OCWS's discretion, additional easement widths and/or water
main/structure separation shall be provided when the pipe size or depth of cover
so dictates.

If a water main is located adjacent to a road right-of-way, a minimum 10-foot
easement may be provided upon the review and approval of OCWS Engineer. If
a 10-foot easement is granted adjacent to the road right-of-way, the main shall be
positioned such that there is a minimum of five (5) feet from centerline of pipe to
edge of easement, opposite road right-of-way. Water mains shall not be placed
under retention ponds, tennis courts, or other structures, unless approved by
OCWS. If approval is granted, restrained joint ductile iron pipe shall be required
as directed by OCWS.

7.3.1.3 Installation Along Lot Lines

In general, water mains shall not be located along side or rear lot lines of
properties. Water mains along a lot line may be allowed on a case-by-case basis
provided that such a configuration will result in improved network circulation. In
such cases, the water mains shall be located in a dedicated easement.

7.3.2 WATER LATERAL LOCATION

OCWS’ inspector shall provide direction for the layout of tap locations using his best
judgment. Typically, service taps and laterals shall be located within a distance of 3 feet
from property lines and outside the limits of sidewalks and driveways. Laterals shall
terminate at the back side of right of way or easement lines or right of way if same. See
detail. Lot corners, easements, ditches, sidewalks, driveways and back of curb must be
staked before the water laterals are laid. Each individually platted lot shall have its own
lateral.

7.3.3 FIRE HYDRANT LOCATION

The Governing Fire Authority is the final authority regarding number of hydrants and
their spacing. The following guidelines shall be used to locate the hydrants required.

Fire hydrants shall be located, if possible, on property lines, within the right-of-way or
easement or the proposed street, two (2) foot, more or less, from the back of the easement
or right-of-way line if same fire hydrants shall be installed on all dead end lines 6-inches
or greater. Hydrants shall be located on the same side of the street as the water line, and
typically on the same side of the street or intersection that does not conflict with storm
sewer piping, utility structures, or sidewalks. Maximum spacing for residential
subdivisions is 660 feet and for commercial establishments is 300 feet driving distance
from the furthest point of the structure.
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7.4

Hydrants shall be placed at lot lines or in general to minimize potential conflict with
future building plans.

7.3.4 VALVE LOCATION

Valves shall generally be located on property lines and/or right-of-way lines and at the
radius points of intersections. In general, valves shall be located behind the back of curbs
or edge of pavement.

7.3.4.1 Commercial and Residential Areas

Sufficient valves shall be provided on water mains so that inconvenience and
sanitary hazards can be limited during repairs. Valves shall be located at every
intersection of a grid and at not more than 800-foot intervals.

As a general rule, valves 8 inches and less, shall be spaced along a main a
minimum distance in feet of main diameter in inches times 100 (i.e., a 6 inch main
would need a valve every 600 feet).

7.3.4.2 Cul-de-sac

Isolation valves are required at the intersection of the beginning of a cul-de-sac.

7.3.4.3 Dead End Street

Valves shall be required at the end of each dead end street or road, which could be
extended in the future. The valve at a dead end shall be properly restrained joint
pipe in order to allow future extension without disruption of service. Thrust
blocks or rodding are not acceptable. No taps or service laterals will be allowed
between said valve and plug (this will prevent service disruptions when the main
is extended).

7.3.5 METER AND VAULT/METER BOX LOCATION

Meters shall be centered in the vault or meter box to allow for reading and ease of
removal or maintenance. Large meters, 3 inches and greater, shall be installed at a
location acceptable to OCWS and adjacent to the property boundary. At a minimum, a
space of 10 feet by 16 feet of graded site shall be provided to locate the meter and box.
The site shall be located outside the limits of any drainage facilities or parking lots, and
in a well drained accessible location.

DESIGN CRITERIA

Water distribution systems shall be designed to satisfy the ultimate tributary population’s
domestic/commercial water demand and fire protection requirements for the ultimate population
to be served by the proposed line.
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7.4.1 FIRE FLOW REQUIREMENTS

It is the responsibility of the Developer’s Engineer to coordinate with the local authorities
having jurisdiction to ensure that fire flow requirements are met.

7.4.2 DESIGN CALCULATIONS

If requested by OCWS, the Developer’s Engineer shall submit signed, sealed, and dated
design calculations along with the construction plans for the water distribution projects.
Calculations shall show the water mains having sufficient hydraulic capacity to transport
peak hourly flows and the combination of maximum daily fire flows while meeting the
requirements of this section. Designed daily flow velocities shall not exceed 5 feet per
second. Peak hour maximum daily flow velocities shall not exceed 10 feet per second
anywhere in OCWS’ system.

7.4.3 PRESSURE AND FRICTION LOSS

All water mains shall be designed in accordance with this Section. The system shall be
designed to maintain a minimum pressure of 20 psi at all points in the distribution system
under all conditions of flow. Higher pressures may be required at commercial, industrial
and high-density residential areas. Design Engineer is responsible for monitoring and
measuring the normal working pressure at the point of connection of the new water line.
Monitoring shall be performed for a minimum of 24-hours. Contact OCWS to coordinate
location of connection to the system. For pressures greater than 75 psi, the Design
Engineer may need to make special provisions (e.g. pressure reducing valves).

Friction losses through water mains shall be based on the Hazen and Williams formula.
In the use of Hazen and Williams formula, the value for "C" shall be 120 for ductile iron
pipe and 130 for PVC pipe. "C" values greater than 130 shall not be allowed.

7.4.4 DIAMETER

Only 47, 67, 87, 107, and 12” diameter water mains shall be permitted (larger sizes shall
be considered on case-by-case basis). Four (4) inch water mains shall be permitted only
in dead end or cul-de-sac areas with a maximum length of 300 feet of pipe. As a
minimum, six (6) inch diameter gridded or looped systems shall be required in low-
density residential projects. In commercial, industrial, and high-density residential areas,
eight (8) inch minimum gridded or looped mains shall be required. Larger size mains
shall be required to allow the withdrawal of the required fire flow while maintaining the
residual pressure specified. Fire protection water mains shall be installed as follows:

No fire main servicing a fire hydrant (public or private) shall be less than six (6) inches in
diameter.

For systems containing mains less than eight (8) inches in diameter, OCWS may require
the Design Engineer to submit a complete hydraulic analysis of the system. This
submittal does not relieve the Design Engineer of responsibility for his design. He shall
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be responsible for ensuring that all elements thereof that supply water to hydrants and/or
building fire protection systems can supply the required fire flow without exceeding the
prescribed velocity.

7.4.5 ALLOWABLE DEFLECTION OF PVC C-900 and DUCTILE-IRON PIPE
JOINTS

The maximum allowable deflection for ductile iron pipe shall be as given in AWWA
C600. If the alignment requires deflection in excess of the above limitations, bends shall
be furnished to provide angular deflections within the limit set forth. Joining of PVC
pipe should be in accordance with ASTM D2321

Typical Maximum Deflections for PVC C-900 and Ductile Iron Pipe

Si Nominal Laying Maximum Recommended Deflection
ize
Inch Length
C-900 Deflection Angle

4 20 3.5 3

6 20 3.5 3

8 20 3.5 3

10 20 3.5 3

12 20 3.5 3

7.4.6 FLANGED PIPE

Flanged pipe shall only be installed above ground or with the flanges in valve pits. Bolts
shall be 316 stainless steel. Gaskets shall be Toruseal or equal.

7.4.7 FIRE HYDRANTS

7.4.7.1 General

This section provides the minimum requirements with regard to spacing. The
local authority having jurisdiction may establish more stringent requirements
regarding placement and interval of spacing.

All fire hydrants shall be located as shown on the plans. The hydrants shall be
located in such manner as to provide complete accessibility and also in a manner
that the possibility of damage from vehicles or injury to pedestrians will be
minimized. All hydrants shall stand plum with the pumper nozzle facing the curb
and the bury line of the hydrant at the finished grade. Fire hydrants installed in
state highway right-of-ways shall be in accordance with any Department of
Transportation requirements. All fire hydrants shall be connected to the main in
the manner shown in the Water Standard Detail Sheet. Also, where present, the
retaining chains and swivel clips for the fire hydrant port caps must turn freely.
The chains must be untangled and the swivel serving the cap must operate without
hindrance.

Revision 00
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7.4.7.2 Installation

A 6” Mechanical Joint (M. J.) hydrant connection shall be provided using a 6"
M.J. tee with megalug restraining gland. Acceptable grade for all fire hydrants
shall be interpreted as center line nozzle heights of no less than 18” and not more
than 24” above top of back of curb or sidewalk, whichever is closest to hydrant.

7.4.7.3 Single-Family Residential

The spacing between hydrants in a residential area shall not exceed 660 feet along
public streets or approved fire routes. Fire routes shall be as defined by the local
governing authority. In a cul-de-sac, a fire hydrant shall not be more than 300
feet from the last lot.

7.4.7.4 Multi-Family Residential/Commercial

The spacing between fire hydrants in a commercial area shall not exceed 300 feet
along public streets or approved fire routes. Fire routes shall be as defined by the
local governing authority.

7.4.7.5 Obstacle Clearance

For fire fighting capability, fire hydrants shall be located a minimum of 50 feet
from the structure to be protected.

Where a hydrant is located in a congested area, a minimum 15 foot clearance shall
be provided and maintained from the hydrant ports and any obstacle (i.e. utility
poles, fencing, landscaping, or similar obstruction). Such clearance is required in
order to minimize the potential for damage to the surrounding property during
periodic flow testing or flushing.

7.4.8 DEAD ENDS

In order to provide increased reliability of service and reduce head loss, dead ends shall
be minimized by making appropriate tie-ins whenever practical, as determined by the
Department. Where dead-end mains occur, the main shall be reduced to a four (4) inch
diameter pipe after the last fire hydrant in an effort to reduce the potential for stagnant
water.

7.4.9 MAIN TERMINUS EXTENSIONS

At the terminus of a main to be extended, the Engineer shall install an isolation valve and
a sufficient amount of piping to restrain the valve. The table below lists the minimum
length of piping required to restrain the isolation valve for various sizes of main.
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MINIMUM LENGTH OF PIPING REQUIRED TO
SIZE OF PIPE RESTRAIN ISOLATION VALVE
4”-6” 1 JOINT OF PIPING (APPROXIMATELY 20 FT.)
87 -12” 2 JOINTS OF PIPING (APPROXIMATELY 40 FT.)
>12” AS DIRECTED BY THE OCWS ENGINEER

7.4.10 SEPARATION OF WATER AND SEWER MAINS

Water mains that are laid in the vicinity of existing or proposed pipelines designated to
carry treated or untreated wastewater shall meet the horizontal and vertical separations as
follows.

Extreme care should be exercised when designing water mains at or near certain sites
such as sewage treatment plants or industrial complexes. No water pipe shall pass
through or come in contact with any part of a sanitary sewer manhole.

7.4.10.1 Horizontal Separation

NORMAL CONDITIONS: Water mains shall be located at least 10 feet
horizontally from gravity and/or force mains carrying treated or untreated
wastewater or current DEP Standard. The distance shall be measured from inside
edge of pipe to inside edge of pipe.

UNUSUAL CONDITIONS: When Ilocal conditions prevent a horizontal
separation of 10 feet, a water main may be laid closer to a pipe carrying treated or
untreated wastewater provided that the bottom of the water main is at least 18
inches above the top of the pipe carrying treated or untreated wastewater and the

water main is laid in a separate trench or on an undisturbed earth shelf or current
DEP Standard.

7.4.10.2 Vertical Separation

NORMAL CONDITIONS: Water mains shall be laid to provide a separation of
at least 18 inches between the bottom of the water main and the top of the sewer
or current DEP Standard.

UNUSUAL CONDITIONS: When construction conditions at crossings prevent a
vertical separation of 18 inches as described herein above, the sewer pipe shall be
constructed of ductile iron pipe centered a minimum of 10 feet in both directions
from point of crossing or current DEP Standard. The pipe joints on bottom shall
be constructed to maximize spacing from crossings. Should it become necessary
for the sewer to cross over the water main, special precautions will be required.
Such cases shall require review and written approval by County.
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7.4.11 WATER MAIN/ SEWER CROSSING

Ductile iron pipe shall be used at all line crossings. The ductile iron pipe shall extend 10
feet on either side of the crossing and shall maximize joint spacing. Whenever possible,
water mains shall cross above sewer mains unless the previously described upgrades are
enacted. Adequate structural support for both the water main and the sewer mains shall
be provided to prevent excessive deflection of joints and settling. Ten (10) foot
horizontal separation of water mains and storm drains is required, otherwise upgrade
water main as previously specified until separation is regained.

7.4.12 WATER MAIN/STORM WATER CROSSING

Ductile iron pipe shall be used at all line crossings. The ductile iron pipe shall extend 10
feet on either side of the crossing and shall maximize joint spacing. Whenever possible,
water mains are allowed to cross over drainage pipes as long as minimum 36” of cover
from top of pipe to the finish grade (i.e., top of back of curb) and a minimum separation
of 12 inches below the pipes is maintained. Where it is not possible to lay the water line
go over the top of drainage pipes and maintain the required cover, the water main can be
laid under drainage pipe by utilizing ductile iron mechanically restrained offset fittings.
No water main shall pass through or come in contact with a storm drain pipe or manhole.

A minimum separation of 12 inches or greater as prescribed by governing authority, shall
be maintained between the water line and the drainage pipe. The minimum cover for the
water line shall be 36 inches.

7.4.13 WATER SERVICE

With the exception of cul-de-sacs, water service shall, if at all possible, run perpendicular
to the water main. Each individually platted lot shall have its own lateral.

7.4.14 WATER SERVICE SIZE AND MAXIMUM NUMBER OF WATER METERS

The maximum number of meters for 3/4 inch and 1 inch laterals is presented in the table

below.
LATERAL PIPE SIZE MAXIMUM NUMBER METERS SERVED
(INCHES) 3% METERS (or) 1” METERS
% 1 N/A
1 2 1

7.4.15 THRUST RESTRAINT

Plugs, caps, tees and vertical or horizontal bends, on water lines 4 inches in diameter or
larger, and fire/flush hydrants shall be provided with thrust restraints. Valves shall be
securely anchored or shall be provided with thrust restraints to prevent movement.
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Thrust restrains shall be restrained joint piping and fittings. The use of concrete blocking
will be reviewed on a case-by-case basis.

7.4.15.1 Mechanically Restrained Pipe and Fittings

Mechanically restrained joints shall be installed at all connections, any bend, tee,
fire hydrant, and dead end valve. The Design Engineer shall calculate and clearly
call out on the plans the restrained length of pipe in order to accomplish the
desired goal.

7.4.15.2 Thrust Blocks

Thrust blocks may be used in conjunction with the mechanical thrust restraint for
fire/flush hydrants. In such cases, blocks must be constructed per Standard
Drawings and be inspected by OCWS's personnel prior to pouring.

Thrust blocking shall be concrete of a mix not leaner than: 1 cement, 2 %2 sand, 5
gravel; and having a compressive strength of not less than 3,000 psi after 28 days.
The base and thrust bearing sides of thrust blocks shall be poured directly against
undisturbed earth. The sides of thrust blocks not subject to thrust may be poured
against forms. The area of bearing shall be as illustrated in the standard detail
drawing. Blocking shall be placed/poured to prevent concrete from obstructing
the fitting joint so that the fitting joints will be accessible for repair. Note:
Calcium chloride additives are not allowed in deadmen due to their corrosive
properties on threaded rods and piping.

7.4.16 OPERATION OF EXISTING WATER DISTRIBUTION FACILITIES

Unless prior approval has been obtained, the operation of ANY valve on the existing
public distribution system shall be restricted to OCWS’ personnel ONLY.

7.4.17 TRENCH PREPARATION

7.4.17.1 General

It is the responsibility of the Contractor to maintain a safe working environment
and comply with OSHA Code of Regulations Part 1926 (latest revision).

7.4.17.2 Excavation

A trench shall be opened so that the pipe can be installed to the alignment and
depth required. It shall be evacuated only so far in advance of pipe laying as
necessary. The trench shall be excavated to the depth required so as to provide a
uniform and continuous bearing support for the pipe on undisturbed ground. Bell
holes shall be provided at each joint to permit jointing to be made and inspected

properly.

During excavation, if ashes, cinders, muck or other organic material considered
unstable is uncovered at the bottom of the trench at subgrade, it shall be removed
and replaced with approved material for a depth not less than 12 inches. This
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material shall be tamped in layers of 6 inches to provide a uniform and continuous
bearing characteristic of that area’s soil condition. Where the bottom of the
trench at subgrade consists of unstable material to such a degree that it cannot be
removed and replaced with an approved material to support the pipe properly, a
suitable foundation shall be constructed. Excavated material shall be piled in
such manner that it will not endanger work, obstruct natural watercourse,
sidewalks or driveways.

Fire hydrants and valve boxes or other utility controls shall be left unobstructed
and accessible at all times. Street gutters shall be kept clear or other satisfactory
provisions made for street drainage. All surface material, which is suitable for
reuse in restoring the surface, shall be kept separate from the excavated materials.

7.4.17.3 Sheeting and Bracing

Open cut trenches shall be sheeted and braced as required by OSHA Code of
Regulations Part 1926 (latest revision) and as may be necessary to protect life,
property, or the work. Trench bracing may be removed after the backfilling has
been completed or has been brought up to such an elevation as to permit its safe
removal. a trenching box may e used in place of sheeting and bracing as long as
said box is in compliance with above referenced OSHA Code.

7.4.18 DEWATERING

Water shall not be allowed in the trench at any time. An adequate supply of well points,
headers, and pumps, all in first class operating condition, shall be used to remove the
ground water. The use of gravel (angular stone/57 stone) and pumps shall also be an
acceptable means of removing the water on a case-by-case basis as approved by the
Department. At no time shall any pumps emit an unacceptable noise level that exceeds
the County's ordinance, or the Contractor will be required to shut down pumping
operations.

The trench shall be excavated no more than the available pumping facilities are capable
of handling. The discharge from pumps shall be routed to settling basins or other
acceptable erosion and sedimentation control devices prior to discharging to natural or
existing drainage channels or storm sewers. Any and all permits required for dewatering
are the responsibility of the Contractor and shall be obtained prior to commencement of
construction.

The Department reserves the right to require the submittal of a dewatering plan in
instances where complexity of the project dictates. When requested, the plan shall be
designed and stamped by a Licensed Engineer registered in the State of Florida.
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7.4.19 PIPE LINE CONSTRUCTION

7.4.19.1 Pipe Laying

All water mains, service lines and appurtenances shall be installed as specified in
these technical provisions and in accordance with the approved plans and
appropriate standard detail sheets as provided herein.

The bottom of the trench shall not be excavated below the specified grade. If
undercutting occurs, the bottom of the trench shall be brought up to the original
grade with approved material, thoroughly compacted as directed by OCWS
Engineer and/or his representative.

Before placing pipe into the trench, the outside of the spigot and the inside of the
bell shall be wiped clean and dry before applying lubrication. Every precaution
shall be taken to prevent foreign material from entering the pipe. During laying
operations, no debris, tools, clothing or other material shall be placed in the pipe.

All mechanical joints shall be made up in strict accordance with the
manufacturer’s specifications. Gaskets shall be evenly seated, the gland placed in
position with the bolts, and evenly tightened.

All slip joints shall be made up in strict accordance with the manufacturer’s
specifications. The bell shall be carefully cleaned and lubricated before the
gasket is inserted.

After placing a length of pipe in the trench, the spigot end shall be centered in the
bell, the pipe forced home, and brought to correct alignment per the
manufacturer's recommended installation procedures.

Water mains will be installed with 36” minimum cover. Maximum cover of 42”
will be accepted. Cover depths will be determined from top of pipe to the top of
finished landscaping grade as indicated on the plans. Exceptions to stated depth
requirement include those portions of water main within casings or those portions
that go over or under storm drains, sanitary sewers or other utilities as shown on
plans.

In those cases where depth differences are extreme or other circumstances prevent
the use of offset fittings, properly restrained M. J. 45° bends can be used in
conjunction with ductile iron pipe. Alignment and depth of pipe will e spot
checked during construction and/or “As-Built” inspections.

At times when pipe laying is not in progress, the open ends of the pipe shall be
closed by a watertight plug or other approved means. This provision shall apply
during the noon hour as well as overnight. If water is in the trench, the seal shall
remain in place until the trench is pumped completely dry.
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7.4.20

7.4.19.2 Backfilling

All backfilling material shall be free from cinders, ashes, refuse, vegetable or
organic material, boulders, rocks, stones or other material which is considered
unsuitable. Materials that are considered unsuitable must be disposed of off site
in compliance with all pertinent codes of City State, County, and Federal
regulatory agencies. The Contractor shall not backfill any fitting, thrust block
restrainer gland, valve, hydrant assembly and/or meter/backflow assembly until
such appurtenances have been inspected in place by a designated representative of
OCWS or unless approved by OCWS. All such inspections shall be scheduled
two (2) working days in advance.

7.4.19.3 Valves and Fittings

All valves and fittings shall be set and joined to the pipe in the proper location as
specified in the plans. A roadway valve box shall be provided for every valve.
This valve box shall not transmit shock or stress to the valve and shall be centered
and plumb over the wrench nut of the valve. The box cover should be flush with
surface of the finished pavement or grade level as specified in the plans.

A bronze or stainless steel 2”” diameter disc shall be cast into the pad for all valves
12” or larger. Valve nomenclature to be stamped into the disc shall include the
valve manufacturer/model, the year produced, the valve size, type, number of
turns, and direction to open the valve. The Design Engineer shall clearly label the
requirement for this marker on the approved construction plans.

ENCASEMENT REQUIREMENTS

7.4.20.1 General

Encasement is required when crossing all railroads, and some State, County and
City roadways, which have excessive traffic flow or other critical situations (such
as protecting building foundations). Whenever possible, encasement and mains
shall cross the roadway and/or railroad, perpendicular to the roadbed. A valve
will be required on each end of the encasement. In all cases, the agency requiring
the encasement shall have the final approval of the engineering design.

7.4.20.2 Encasement Pipe

Pipe to be installed under pavement where open trenching is not permitted shall
be installed through steel casing, which has been jacked and bored. Casing shall
extend beyond the back of slope or edge of pavement a minimum of 6 feet,
whichever is greater.

7.4.20.3 Encasement Spacers

Water mains shall be pushed or pulled through the encasement piping on spacers
placed no more than 10 feet apart. A minimum of two spacers/runners per joint of
pipe shall be required. The spacer shall have a clearance range of 1 to 1.5 inches
between the spacer and the inside of the encasement piping. Spacers shall be
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required in the first foot of each end of the encasement (See Miscellaneous Detail
120).

7.4.20.4 Encasement Ends

All casing ends shall be sealed with an engineered end sealing device.
7.4.21 CROSS CONNECTION CONTROL

The water purveyor (OCWS) shall require all privately maintained water systems, at their
expense, to install an approved backflow prevention assembly. The selection, location,
and installation of the device shall be based on OCWS’ “Cross-Connection and Backflow
Prevention Policy” (latest revision), which may be obtained from OCWS.

7.5  MATERIAL REQUIREMENTS
7.5.1 INSPECTION OF MATERIALS
All materials delivered to the job site will be new and of domestic origin. All materials
are subject to inspection by the Department’s representative. Any materials found during
inspection or during the progress of the work to be defective or not meeting specifications
shall be rejected and removed from the job site without delay. Materials and/or work not
inspected by OCWS' representative prior to installation may be required by OCWS to be
uncovered by the Contractor at his expense in order to verify compliance. Copies of the
Packing Lists shall be furnished on demand.
7.5.2 PIPE
7.5.2.1 Ductile Iron Pipe
Ductile iron pipe shall be in accordance with ANSI A21.50/AWWA C150 and
conform to requirements of A21.5/AWWA C 151. Push-on and restrained joint
pipe shall have a minimum rated working pressure of 350 psi. All buried pipe
shall be pressure class as follows:
SIZE (INCHES) PRESSURE CLASS
4-12 Class 350
>12 As Directed by Engineer
Pipe wall thickness shall be as specified in above referenced AWWA latest
edition. Restrained joint ductile iron pipe shall be required for thrust restraints or
for other situations that the Department deems necessary.
All ductile iron pipe shall be cement-lined and seal-coated in accordance with
ANSI/AWWA Standard C104/A21.4. All ductile iron pipe for underground
installation shall be coated on the outside with a 1-mil thick bituminous material
applied as recommended by the pipe manufacturer.
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7.5.3

7.5.2.2 Polyethylene Tubing

Polyethylene tubing (DR 9) and fittings 34” through 2”. All polyethylene tubing
and fittings furnished shall conform to all applicable provisions and requirements
of the latest revision of AWWA C901, C906, or CSA B137.1 and, by inclusion all

appropriate standards referenced there in.
and fittings shall meet the requirements of NSF/ANSI Standard 14.

7.5.2.3 PVC Pipe

PVC pipe shall be in accordance with AWWA C-900 DR 18.

In addition, the polyethylene tubing

SIZE (INCHES) PRESSURE CLASS
4-12 Class 150
>12 As Directed by Engineer
7.5.2.4 HDPE Pipe

HDPE pipe shall conform to ASTM D 1248, PE 3408, Type III, Class C,
Category 5 and Grade 34. The HDPE pipe shall be DR 11 with the Blue Striping
@ 120 DEGREES. All connections to PVC shall be made using an MJ Adapter
followed by a minimum of two DI pipe segments (restrained).

SIZE (INCHES)

PRESSURE RATING

4-12

160 psi @ 73 F

>12

As Directed by Engineer

FITTINGS

7.5.3.1 Ductile Iron Fittings

7.5.3.1.1 Mechanical Joint Fittings (4 through 12 inch)

All fittings shall be ductile iron mechanical joint for use with previously
specified ductile-iron pipe. Cast ductile-iron fittings 4-inch through 12-
inch shall be pressure rated at 350 psi minimum. All fittings shall
conform to ANSI/AWWA C110/A21.10 and/or ANSI/AWWA
C153/A21.53 (latest editions). All fittings shall be cast and machined
allowing the bolt holes to straddle the vertical centerline. Only those
fittings and accessories that are of domestic manufacture will be
acceptable. All fittings shall be complete with gaskets, follower glands,
alloy steel tee bolts and hex nuts.

7.5.3.1.2 Compact Fittings

Compact fittings will be allowed on 4” through 12” sizes only. All other
sizes (larger than 12”) shall be full bodied.
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7.5.3.1.3 Coatings

All fittings shall be cement-lined and seal-coated in accordance with
ANSTVTAWWA C104/A21.4. All fittings for underground installation shall
be outside coated with a 1-mil thick bituminous material applied as
recommended by the manufacturer.

7.5.3.1.4 Certificates

If requested, the material supplier and/or Contractor shall furnish to
OCWS, certifications that all fittings comply with the following
requirements:

Fittings are of the material specified (furnish physical and chemical
certifications if applicable).

Fittings shall be capable of withstanding, without bursting, hydrostatic
tests of three times the rated water working pressure. The results of the
specified tests (AWWA Standards) shall be retained for one year, and
shall be available to the purchaser at the foundry.

Fittings shall be cast and machined at one foundry location to assure
quality control and provide satisfactory test data.

Fittings shall have distinctly cast on them the pressure rating, nominal
diameter of openings, manufacturer’s identification, country where case,
and number of degrees or fraction of the circle.

Ductile iron fittings shall have the letters “D. I.” or “Ductile” cast on them.
Cast letters and figures shall be on the outside body of the fitting and shall
have dimensions no smaller than those shown in ANS/TAWWA C110 and
C153.

Fittings and all accessories shall be of domestic manufacture.

7.5.3.2 Fittings (Less than 4 Inches)
Fittings equal to and less than 2 inches shall be PVC - Schedule 40 or as required.

7.5.4 VALVES

7.5.4.1 Resilient Wedge Gate Valves (47 - 12”)

Gate valves on water main size 4” to 12”: in diameter shall incorporate resilient
wedge gates with mechanical joint ends. All gate valves shall be of domestic
origin and shall meet or exceed AWWA C-515 or C-509. Resilient wedges shall
be of natural or synthetic rubber and be bonded or mechanically attached to the
gate using stainless steel hardware and shall be rated at a working pressure of 200

psi.
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The interior and exterior of the valve body shall be fusion-bonded epoxy coated in
accordance with AWWA C-550 (latest edition) in order to provide a corrosion
resistant seat, applied in a manner to withstand the action of line fluids and
operation of the sealing gate under long-term service. Valve seats shall seal by
compression only. Valves shall be supplied with 2” square operating nuts and
shall be designed to provide a bubble or bottle tight seal regardless of direction of
flow. Opening shall be in the counterclockwise direction.

The following resilient wedge gate valves are accepted for installation:

MANUFACTURER MODEL NO.
American Flow Control Series 2500
Mueller A-2360

7.5.4.2 Resilient Seat Gate Valves (27)

All 2” gate valves located below grade must be ductile iron resilient wedge
meeting or exceeding AWWA C515 standards, latest edition. All 2” gate valves
shall have a standard 2” operating nut and standard FPT openings. No
bronze/brass type gate valves will be accepted in underground applications.

MANUFACTURER SIZE MODEL NO.
American Flow Control 27 502
Mueller 27 A-2360

7.5.5 BACKFLOW PREVENTION DEVICES

The Owner/Developer shall comply with the Okaloosa County Cross-connection and
Backflow Prevention Policy and Requirements of the FDEP for backflow prevention.

7.5.6 VALVE BOXES

Cast iron valve boxes shall be provided for all vales installed underground. The valve
boxes shall be adjustable to fit the depth of earth covered over the valve and shall be
designed so as to prevent the transmission of surface loads directly to the valve or piping.
The valve boxes shall be manufactured of cast iron and shall be of the two piece design,
screw type, including a bottom section and top section with lid cover. Only those valve
boxes that are of domestic manufacture will be acceptable.

The casting shall be manufactured of clean, even grain, gray cast iron with a minimum
tensile strength of 21,000 psi. It shall be smooth, true to pattern, free from blowholes,
sand holes, projections and other harmful defects. The seating surface of both the lid
cover and the top section shall be cast so that the cover will not rock after it has been
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seated, and will fit tightly with no play. The Department reserves the right to require a
certification of compliance from the manufacturer.

Valve box must be an integral unit that is telescopic and adjustable. Extension pieces, if
required shall be ductile iron pipe. Valve box lids should have the word WATER cast on
the top. All valve boxes located outside of roadway pavement shall have concrete pad
(two foot to three foot diameter) poured around the box at finished grade level or prefab
valve collar.

7.5.7 TAPPING SLEEVES

7.5.7.1 Restrainable Tapping Sleeves

Taping sleeves that will be restrained to D.I. pipe shall be mechanical joint or
fabricated mechanical joint.

Fabricated Mechanical Joint: Tapping sleeve shall be of split mechanical joint
design with separate end and side gaskets. The mechanical joint end dimensions
shall conform to ANSI/AWWA C-110/A21.10. Sleeves shall be fusion epoxy
coated per Manufacturer’s recommendations. Bolts shall be corrosion resistant,
high strength, low alloy in conformance with ANS/AWWA C-111/A21.11.

MANUFACTURER MODEL NO.

JCM 414

*Stainless steel tapping sleeve suitable only if tap size is equal to or less
than Y2 size of water main

7.5.7.2 Non-Restrainable Tapping Sleeves

Taping sleeves that will not be restrained shall have a 17-7 Type 304 stainless
steel body, flange, bolts, nuts, and washers. Sleeve shall be furnished with a 3%4”
test plug in the test outlet. Branch shell shall have a minimum thickness of 12
gauge, and back shell shall be a minimum of 14 gauge. Sleeve shall have a full
circumferential gasket and a branch gasket with double 0-Ring, hydraulic lip, and
a T-304 stainless steel ring insert bonded within.

MANUFACTURER MODEL NO.
JCM 432
Ford Style FTSS (Fast)
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7.5.8

TAPPING VALVES

7.5.8.1 Tapping Valves (4" through 12”)

Tapping valves for 4” - 127 taps shall be ductile iron resilient seating meeting
AWWA C509 with a minimum working pressure of 200 psi. Valves shall be full
port opening to accept full-size shell cutters and shall be provided with an
alignment ring. Valves shall be non Rising Stem (NRS) with a 2” square nut.
The following tapping valves are approved for use.

MANUFACTURER MODEL NO.
American Flow Control 2500
Mueller T-2360
7.5.9 ENCASEMENTS
7.5.9.1 Encasement Pipe
Where water main borings are required, the encasement pipe shall conform to the
requirements of ASTM AS53, Grade B steel piping (for sizes 24" and smaller).
The encasement shall be set straight and true to grade as indicated on the
construction plans. Each end shall be sealed. Thicknesses listed herein are
minimum requirements. Borings under railroads or State highways shall meet
their respective permit requirements.
Encasement size and thickness shall be as indicated below:
MINIMUM MINIMUM
A O CASING CASING ASTM / AWWA
(INCHES) DIAMETER THICKNESS STANDARD
(INCHES) (INCHES)
4 12 25 ASTM AS3
6 14 25 ASTM AS53
8 16 0.375 ASTM AS3
10 18 0.375 ASTM AS53
12 24 0.375 ASTM AS3

7.5.9.2 Encasement Spacers

Encasement spacers shall be as manufactured by Cascade Water Works, Inc.,
Advanced Products and Systems, Inc., or Pipeline Seal and Insulator, Inc.
Spacers for 4” - 127 piping shall be stainless steel with 8 long runners as shown
on the applicable details.
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7.5.10 FIRE HYDRANTS

7.5.10.1 Requirements

All hydrants shall conform to AWWA C502 (latest edition), and have the
following characteristics:

5%’ main valve opening

One 472" steamer nozzles (NST)

Two 2V2” hose nozzles (NST)

Bronze main seat threading surfaces

6” bottom connection (shoe), mechanical joint with accessories
Operating nut - 1%4” National Standard Pentagon Nut

Bury — (or height to eliminate extension) 30 inches

Open — left

Brass to Brass — seating

Color — Fire Hydrant Red

7.5.10.2 Extensions

Fire hydrant extensions shall be by the same manufacturer as the fire hydrant type
used.

7.5.10.3 Coating / Painting

All public hydrants, as designated on the plans, shall be painted with an epoxy
coating to a thickness of 3 mil. Color of epoxy coating for public hydrants shall
be red.

Hydrants approved for installation include:

MANUFACTURER MODEL NO.
Mueller Super Centurion
American Darling B84B

7.5.11 CORPORATION STOPS

7.5.11.1 Corporation Stops (%" and 1)

Corporation stops, 3%~ and 17 sizes, shall be ground key (plug) designs
conforming to ANSI/AWWA C800. The stops shall have AWWA/CC taper
threaded inlets and a male coupling threaded outlet with an inside driving thread.
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The following devices have been accepted for installation:

MANUFACTURER MODEL NO.
Ford FB 1000-3-G
Ford FB 1000-4-G

7.5.11.2 Corporation Stops (172" and 2”)

Corporation Stops, 1%2” and 2” sizes. shall be ball corporation designs conforming
to ANSI/JAWWA C800. The stops shall have AWWA/CC taper threaded inlets
and a female iron pipe thread outlet. Corporation stops, sizes 1%2” and 2”, shall be
tapped onto mains through the use of an approved service saddle.

The following devices have been accepted for installation:

MANUFACTURER | CATALOG DESCRIPTION
NO. VALVE INLET OUTLET
Ford FB 1600-7 27 27 27
Mueller B-20045 27 27 27

7.5.12 SERVICE SADDLE/SLEEVE (34” THROUGH 27)

In an effort to eliminate problems with direct taps, such a stripped or leaking threads and
split pipe, all 34” through 2” taps shall be made through the use of approved service
saddles/sleeves. The service saddle/sleeve will have a body with an AWWA/CC
threaded outlet, seal, and suitable means for attachment to the main meeting the
requirements of ANSI/AWWA C800. The service/saddle/sleeve shall be designed to
provide a drip tight connection when used as a service connection to the main. Service
saddles shall be double strapped, heavy-duty design, with a corrosion resistant finish for
up to a 12” main.

The following service saddles/sleeves have been accepted for installation on ductile iron
water main:
e 347 —2” Service Saddles/Sleeves

MAIN SIZE SADDLE/SLEEVE
Less than or equal to 12” Ford 202B, JCM 406
Greater than 12” As Directed by Engineer
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7.5.13 GRIP JOINT COUPLING

DESCRIPTI
MANUFACTURER CATALOG 5C ON
NO. CORP SIZE INLET OUTLET
Ford C84-33G 3% Mip CTS
Ford C84-44G 17 Mip CTS
Ford C84-66G 1v%” Mip CTS
Ford C84-77G 2 Mip CTS
7.5.14 GRIP PACK JOINT COUPLING
MANUFACTURER CATALOG DESCRIPTION
NO. CORP SIZE INLET OUTLET
Ford C14-33G 3 Fip CTS
Ford C14-44G 17 Fip CTS
Ford C14-66G 127 Fip CTS
Ford C14-77G 2 Fip CTS
7.5.15 CURB STOPS
7.5.15.1 Curb Stops (%" through 1)
DESCRIPTI
MANUFACTURER CATALOG 5C ON
NO. CURB SIZE INLET OUTLET
Ford B43-232WG 5/8” 3/4” 5/8” X 3/4”
Ford B13-232W 5/8” 3 5/8”
Ford B41-233WG 5/8” 3% S
Ford B41-344WG S 17 17
Ford B43-344WG s 17 17
Ford B11-333W 34 % %
Mueller B-20283 s 3 s
Ford B11-444W 17 1” 17
Mueller B-0283 17 17 17
7.5.15.2 Curb Stops (1%2" through 2")
Curb stops for services shall be bronze ball valves.
CATALOG DESCRIPTION
LN GRS NO. TYPE SIZE OUTLET
Ford BF43-666WG Ball Valve 12”7 Meter Flange
Ford BF43-77TWG Ball Valve 27 Meter Flange
Ford B41-77TWG Ball Valve 2 Female IP
Ford B11-777TW Ball Valve 2” Female 1P
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7.5.16 STRAIGHT PIPE COUPLINGS (34” THROUGH 27)

MANUFACTURER CATALOG DESCRIPTION
NO. TYPE SIZE OUTLET
Ford C44-33-G Compression 347 34>
Ford 1.44-33G Compression 3> 34>
Mueller H-15403 Compression 347 34>
Ford C44-44-G Compression 1” 1”
Ford 1.44-44G Compression 17 17
Mueller H-15403 Compression 1” 1”
Ford C44-66-G Compression 12 12”7
Ford L44-66G Compression 1 Y%7 1%
Mueller H-15403 Compression 12 12”7
Ford C44-66-G Compression 2” 2
Ford L44-77G Compression 2” 2”
Mueller H-15403 Compression 2 2

7.5.17 MECHANICAL RESTRAINT

7.5.17.1 Wedge Action Restrainer Gland (for D. 1. Pipe)

Restraint for standardized mechanical joint fittings shall be incorporated in the
design of the follower gland and shall impart multiple wedging action against the
pipe, increasing its resistance as the pressure increases. Restraining glands shall
be manufactured of high strength ductile iron conforming to ASTM A536. The
wedges shall be ductile iron and heat treated to a minimum hardness of 370 BHN.
Dimensions of the gland shall be such that it can be used with the standardized

mechanical joint bell conforming to ANSIVAWWA CI111/A21.11 and
ANSIVTAWWA C153/A21.53.
PBAA IROI\{, FORD “UNI-FLANGE”
MEGALUG SERIES 1400
NOMINAL SERIES 1100 RATED
PIPE SIZE PRESSURE
S SERIES NUI(\)/IE ER CATALOG NUl(\)/II]? ER >SU
NUMBER WEDGES NUMBER WEDGES
47 1104 2 UFR 1400-D-4 2 350
6” 1106 3 UFR 1400-D-6 3 350
8 1107 4 UFR 1400-D-8 4 350
10” 1110 6 UFR 1400-D-10 6 350
12 1112 8 UFR 1400-D-12 8 350

7.5.17.2 Wedge Action Restrainer for Push-on Joints (for D. 1. Pipe)

Restraint for push-on bells of ductile iron pipe shall consist of a wedge action
retainer gland installed on the pipe spigot, connected to a ductile iron follower
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gland installed behind the pipe bell. The connecting rods and nuts shall be of high
strength, low alloy material meeting ANSI/AWWA C111/A21.11. The wedge
action retainer assembly for push-on pipe shall be in a kit form from a single
manufacturer.

Okaloosa County Water and Sewer 7-23 Revision 00
Okaloosa County, Florida Date: June 2007



STANDARD SPECIFICATIONS AND DESIGN MANUAL

EBAA IRON “MEGALUG” FORD “UNI-FLANGE”
SERIES 1700 SERIES 1450
NOMINAL RATED
PIPESIZE | GERIES | #OFTIE | _LE CATALOG W#OL TIE | PRESSURE
NO. | BoLTs | BOLT NUMBER e b
: SIZE RODS | SIZE
47 1704 4 3%°x 13” | UFR 1450-D-4 4 | wx 177 350
6" 1706 6 %°x 137 | UFR 1450-D-6 6 | %x 17 350
g” 1708 6 %7°x 137 | UFR 1450-D-7 6 | %x 17 350
107 1710 8 %°x 18" | UFR 1450-D-10 | 8 | %"x 24" 350
127 1712 8 %°x 18" | UFR 1450-D-12 | 8 | %"x 24" 350

7.5.17.3 Rubber-Gasket Restraint for Push-on Pipe (for D. I. Pipe)

Restraint for push on ductile iron pipe shall be standard, which meets all the
material requirements of ANS/TAWWA CI111/A21.11.

NOMINAL AMERICGI;I\SIIEg'?T-GRIP U.S.L%I;ESI;IOELD RATED
PIPE SIZE PRESSURE
DEFLECTION DEFLECTION

4 5 5 250

6 5 5 250

8’ 5 5 250

10” 5 5 250

12” 5 5 250

7.5.17.4 Rubber-Gasket for Push-on Pipe (for D. I. Pipe)

Rubber gaskets used shall be standard per all requirements of ANSI/AWWA
C111/A21.11. American’s Fastite gasket ranges in pipe size from 4 to 12 inch
with maximum deflection of 5 degrees.

7.5.17.5 Pipe Bell Restraint Harness (for PVC C900 DR18 Pipe)

The use of pipe bell restraint harness systems is discouraged. Use this system
only where specifically approved by OCWS. Restraint for C900 D18 Pipe Bells
shall incorporate a split ring behind the pipe bell. A serrated ring shall be used to
grip the pipe and a sufficient number of bolts shall be used to connect the bell ring
and the gripping ring. The combination shall have a minimum working pressure
rating of 150 psi. The restraint shall be approved by Factory Mutual. Restraining
rings shall be manufactured of high strength ductile iron conforming to ASTM
AS536.
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NOMI | EBAA IRON “MEGALUG” FORD “UNI-FLANGE”
NAL SERIES 1600 SERIES 1350 RATED
PIPE | SERIES # OF BOLT CATALOG # OF ROD | PRESSURE
SIZE NO. BOLTS SIZE NUMBER RODS SIZE

4” 1604 2 %”x 13” | UFR 1350-C-4 2 3%7x 97 150

6” 1606 2 %”x 18” | UFR 1350-C-6 2 3%7x 9” 150

8”7 1608 2 %”x 18” | UFR 1350-C-7 2 ¥%7x 127 150

10”7 1610 4 %7x 22”7 | UFR 1350-C-10 4 Wx 17”7 150

127 1612 4 %7x 22” | UFR 1350-C-12 4 %7x 17”7 150

7.5.17.6 Wedge Action Restrainer Gland (for PVC C900 DRI8 Pipe)

Restraint for standardized mechanical joint fittings shall be incorporated in the
design of the follower gland and shall impart multiple wedging action against the
pipe, increasing its resistance as the pressure increases. Restraining glands shall
be manufactured of high strength ductile iron conforming to ASTM A536. The
wedges shall be ductile iron and heat treated to a minimum hardness of 370 BHN.
Dimensions of the gland shall be such that it can be used with the standardized

mechanical joint bell conforming to ANSI/AWWA C111/A21.11 and
ANSI/AWWA C153/A21.53.
li?l? C[‘? AIIlj[(J) (1}\I FORD “UNI-FLANGE”
NOMINAL SERIES 2000PV SERIES 1500C RATED
PIPE SIZE PRESSURE
SERIES | RESTRAINT CATALOG RESTRAINT
NUMBER | SEGMENTS NUMBER SEGMENTS
4” 2004PV 4 UFR 1500-C-4 4 150
6” 2006PV 4 UFR 1500-C-6 6 150
8 2008PV 6 UFR 1500-C-8 6 150
10” 2010PV 6 UFR 1500-C-10 8 150
127 2012PV 8 UFR 1500-C-12 8 150
7.5.18 ALL THREAD RODS AND EYE BOLTS

All thread rods shall be threaded 34 inch Grade 316 stainless steel rods manufactured

accordi

ng to ASTM F593 treated with anti-seize compound. Tensile strength shall be a

minimum of 74 ksi. Yield strength shall be minimum of 42 ksi. Stainless steel nuts and
washers to match and shall be according to ASTM F594. Eye bolts shall be Grade 316
stainless steel with matching washers and nuts treated with an anti-seize compound.

7.5.19

BACKFILL

7.5.19.1 Coarse Aggregate

Coarse aggregate shall consist of naturally occurring materials such as gravel, or
resulting from the crushing of parent rock, to include natural rock, slags,
expanded clays and shales (lightweight aggregates), and other approved inert

Okaloosa County Water and Sewer
Okaloosa County, Florida

Revision 00
Date: June 2007

7-25




STANDARD SPECIFICATIONS AND DESIGN MANUAL

materials with similar characteristics, having hard, strong, durable particles,
conforming to the specific requirements of Section 901 “Course Aggregate” of
FDOT’s Standard Specifications.

7.5.19.2 Fine Aggregate

Fine aggregate shall consist of natural silica sand, screenings, local materials, or
subject to approval, other inert materials with similar characteristics, or
combination thereof, having hard, strong, durable particles, conforming to the
specific requirements of Section 902 “Fine Aggregate” of FDOT’s Standard
Specifications.

+++ END OF SECTION +++
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OKALOOSA COUNTY
WATER AND SEWER

SECTION 8
WASTEWATER COLLECTION

8.1 PURPOSE

This section establishes the minimum standards and technical design criteria for sanitary sewer
collection systems within Okaloosa County Water and Sewer service area. Adherence to these
standards will expedite review and approval of plans. Any departure from these design
requirements should be brought to the attention of Okaloosa County Water and Sewer Engineer
and discussed prior to submission of plans for approval. Such departure shall be documented
and justified. This section shall be coordinated and implemented with Section 11.

8.2  REGIONAL PLANNING AND COORDINATION

The County desires to address sewer system expansion on regional basis to eliminate the
proliferation of small lift stations and gravity interceptors. Therefore, to maximize the efficiency
of the OCWS sewer system, sewer system development shall consider the affects that future
development of the surrounding areas within the draining basin could have on the design of the
collective, conveyance, and pumping systems. Developers shall coordinate with OCWS to
evaluate potential opportunities to upsize proposed facilities to serve future areas on a regional
basis. Refer to the requirements presented in Section 11, as well as the requirements of the
Okaloosa County Land Development Code.

8.3 GENERAL LOCATION CRITERIA

Sewers shall be located using sound Engineering judgment to determine the most cost-effective
and environmentally sensitive alignment which best serves the needs of the entire tributary area.
Additionally, it is imperative that all alternatives worthy of consideration receive maximum and
equal consideration with regard to environmental impact. The cost for acquisition of easements
can be significant; therefore, sewers should be located within existing easements and right-of-
ways whenever feasible and practical. Whenever possible, sewers in subdivision construction
projects shall be located in the street right of way. If the sewer main is installed parallel to a
state road or highway, the sewers shall be located outside of State right of ways in dedicated
easements. However, if OCWS determines that it is not practical to locate sewers in dedicated
easements, OCWS may approve locating sewers in State right of ways on a case-by-case basis.

When selecting the sewer alignment, consideration shall be given, but shall not be limited to, the

following general location criteria:

e Elevation requirements necessary to provide appropriate service with due consideration of
sanitary facilities in basements.

¢ Environmentally sensitive areas and constraints such as creeks, wetlands, trees, protected
habitats, etc.
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Existing utilities, railroads, highways, and overhead facilities.

Location of other existing and proposed sewerage facilities.

Property values, easement needs and potential damages to the affected properties.

Existing and proposed high water elevations, including high water for appropriate design

periods.

Anticipated extension of existing streets and the potential for the development of contiguous

areas.

Continuity with adjacent design segments.

8.3.1

8.3.2

GRAVITY SEWER ALIGNMENT CRITERIA

8.3.1.1 Horizontal Alignment Criteria

In subdivision construction, preference shall be given to aligning sewers along
street centerlines. Sewers shall be constructed with a straight alignment between
manholes. Whenever possible, sewers shall be designed within the right-of-ways
of proposed streets and highways.

Sanitary sewer laterals must extend six (6) feet beyond limits of the utility
easement at a minimum depth of three (3) feet, and 45 degree angle at property
line to three (3) feet above ground. A firm fitted cap shall be installed at the end
of the lateral and shall not be permanently attached. A single lateral may serve no
more than two single family dwelling units and shall be located at the property
line between the dwelling units. (Reference Standard Drawings.)

8.3.1.2 VERTICAL ALIGNMENT CRITERIA

In establishing the elevation of the proposed sanitary sewer, the elevations of
existing or proposed interceptor sewers, or the elevations of inflow pipes to
existing pump stations or wastewater treatment plants and all other utilities, shall
be considered. Service lateral lines shall be a minimum of three (3) feet below
ditch bottom.

SEWER FORCEMAIN ALIGNMENT CRITERIA

8.3.2.1 Sewer Force Main Installation in Right-of-Way

When installed in rights-of-way, sewer force mains shall be located a minimum of
five (5) feet behind the curb opposite the sidewalk and sanitary sewer. The sewer
force mains shall maintain a consistent alignment with respect to the centerline of
the road. This distance shall be clearly indicated on the design drawings
submitted for review and approval. Reference standard drawings for the typical
location and layout of sewer force mains within the Right of -Way.

8.3.2.2 Sewer Force Main Installation in Dedicated Easement

All sewer force mains located outside of dedicated rights-of-way shall be centered
within a minimum 15-foot easement. In such cases, no sewer force main shall be
located within five (5) feet of utility structure or ten (10) feet of any permanent
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8.4

structure. At OCWS' discretion, additional easement widths and/or sewer force
main/structure separation shall be provided when the pipe size or depth of cover
so dictates.

If a sewer force main is located adjacent to a road right-of-way, a minimum 10-
foot easement may be provided upon the review and approval of OCWS
Engineer. If a 10-foot easement is granted adjacent to the road right-of-way, the
force main shall be positioned such that there is a minimum of five (5) feet from
centerline of pipe to edge of easement, opposite road right-of-way. Force mains
shall not be placed under retention ponds, tennis courts, or other structures, unless
approved by OCWS. If approval is granted, restrained joint ductile iron pipe shall
be required as directed by OCWS.

8.3.2.3 Installation Along Lot Lines

In general, sewer force mains shall not be located along side or rear lot lines of
properties.

8.3.2.4 Sewer Force Main Valves

Sufficient isolation valves shall be located at not more than 1,500-foot intervals
whenever possible, valves shall be located at midpoints of uphill gradients. Air
relief valves shall be installed at high points in the system in addition to other
areas deemed necessary by the design Engineer.

DESIGN FLOW DETERMINATION

The design flow for each segment of the sewer system shall be determined in accordance with
FDEP Regulations. Additionally, when the total number of equivalent residential units (ERU’s)
exceeds 500 for each segment of the sewer system, the design flow for each segment shall be
determined as follows:

Prepare a drainage map, which defines the tributaries for each element of the sewer.

Examine each tributary area to determine its potential land use and equivalent population.
Determine the average daily flow based upon the equivalent population.

Determine the design or peak flow based upon the average daily flow and the appropriate
peaking factor.

8.4.1 DRAINAGE MAP

If required by OCWS, the Developer shall prepare a drainage map to aid in the review of
the design. The map shall show the actual area to be served by the proposed project, the
location of the existing and proposed sewers, the portion of the project area tributary to
each individual sewer element, and any points of inflow, which contribute additional flow
from adjacent areas. Adjacent future contributing areas shall be shown in entirety on the
Drainage Map. The Drainage Map shall be prepared on a standard size sheet at an
appropriate scale to show the entire project and adjacent future contributing areas. Two
or more sheets may be used for large scale projects. The purpose of the Drainage Map is
to graphically depict the basis for the design flow calculations. Specific information
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required includes, but is not limited to, the following:

A key map showing the general location of the project area, including any areas not
within the project area but which contribute to the proposed system.

A general layout of the proposed system with the drainage area tributary to each
major element of the system defined.

The basis for determining the number of existing and future users and the equivalent
population for each drainage area, i.e., the number of single family or multi-family
dwelling units; type and size of existing commercial, industrial and institutional users;
and the number of acres of undeveloped land by zoning classification.

A zoning designation for each drainage area.

A designation for each sewer line.

A numbering system for manholes, which shall be carried out to the computation
sheets.

All proposed sewer sizes.

The location of estimated or actual flow entering the proposed system from outside
areas, undeveloped or developed. These areas are to be shown in entirety on the
Drainage Map and shall include the same types of information required for the
proposed service area.

An adequate number of spot elevations must be obtained in areas of undeveloped land
to show the natural drainage of the area if necessary.

An indication of the existing system's ability to receive the proposed flow with
sufficient capacity.

Identification of the boundaries of known or potential jurisdictional wetlands within
the proposed development and outside areas, undeveloped and developed.

If requested, the Drainage Map and design calculations shall be presented for review with
submittal of the preliminary and construction plans.

8.4.2 DESIGN FLOW

8.4.2.1 Collector Sewers

Collector sewers are primarily installed to receive wastewater directly from
property service connections (laterals). A major change in land use within a
tributary area can have a significant impact on the collector system’s ability to
transport the necessary flow. Collector sewers should, therefore, be designed to
transport the saturation population (final build out) flow, which might be expected
during their service life (flowing full).

8.4.2.2 Interceptor Sewers

An interceptor sewer is a principal sewer to which collector sewers are tributary.
All interceptor sewers should be designed for saturation population unless
otherwise directed by OCWS.

For a major industrial water user or undeveloped industrial land in the tributary
area, OCWS will require the Engineer to supply an estimated average daily flow
and potential wastewater constituent characterization in accordance with
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Ordinance 98-3.
8.4.3 HYDRAULIC DESIGN CRITERIA

8.4.3.1 Gravity Sewer

Mannings equation shall be used to determine proper pipe size and slope to
transport the design flow. Design shall be for full flow at saturation conditions
(include a peaking factor of 3) with the following characteristics:
e Roughness coefficient n = 0.013 (Sanitary Sewers Only- Ten State
(Standards)*
Minimum velocity v = 2 feet/second
Minimum pipe size D = 8 inches
Minimum acceptable grades (See 8.4.3.1.3)

* Due to potential of a slime layer build up in a sewer line, the referenced roughness
coefficient shall be the only one used in calculations.

8.4.3.1.1 Hydraulic Grade Line

The hydraulic grade line should not rise above the crown of the sewer
pipe. When critical, the hydraulic grade line shall be computed to show its
elevation at manholes, transition structures, and junction points of flow in
pipes, and shall provide for the losses and the differences in elevation. If
velocity entering a manhole is above critical, the hydraulic grade line must
be computed to ensure that no service connections arc surcharged. The
pipe exiting the manhole must be adjusted in elevation to ensure that the
energy gradient remains level across the manhole.

8.4.3.1.2 Velocity

All gravity sanitary sewers shall be designed to carry the design flow
(including any peaking factor) at a minimum velocity of 2.0 feet per
second. The maximum allowable design velocity allowed shall be 15 feet
per second based on the design flow. When severe topographic or other
unusual conditions require a design velocity greater than 10 feet per
second, the hydraulic design and pipe material must he specifically
approved in writing by OCWS Engineer.

8.4.3.1.3 Minimum Sanitary Sewer Grades

The minimum acceptable grades for various sewer main sizes are
indicated below:
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MAIN SIZE MINIMUM ACCEPTABLE GRADE
8" 0.50% 5' per 1000
10" 0.30% 2.8" per 1000'
12" 0.22% 2.2' per 1000
OTHER AS DIRECTED BY THE OCWS ENGINEER

8.4.3.1.4 Sewer Size Changes

When increasing the sewer size by 6 inches or less, crown elevations shall
match at the centerline of the manhole.

When increasing the sewer size by more than 6 inches, the springlines of
the smaller and larger sewer shall match at the centerline of the manhole.
However, for the hydraulic design calculations, the Design Engineer shall
match crown elevations at the centerline of the manhole by raising the
elevation of the smaller sewer.

8.4.3.2 Sewer Force Mains

Hazen Williams equation shall be used to determine proper pipe size to transport
the design flow. Design shall be for full flow at saturation conditions (include a
peaking factor of 3) with the following characteristics:

e Roughness coefficient C=120 to 140, as appropriate

e  Minimum velocity v = 2 feet/second

e Maximum velocity v = 10 feet/second

8.5  DESIGN CRITERIA

8.5.1 SEWER PIPE

8.5.1.1 Size

The minimum allowable inside diameter for sewer pipe, other than property

service connections, shall be 8 inches. All single dwelling laterals shall have a

minimum inside diameter of 4 inches; however, commercial or industrial

connections shall be individually considered.

8.5.1.2 Transitions

Where ductile iron or plastic composite pipe connects to another pipe material

(i.e., clay, concrete, etc.) a concrete collar and an appropriate fitting for joining

the two materials shall be used.

8.5.1.3 Depth Requirements

If the grade at any time (during or after) construction is less than 3 feet from the

top of the sanitary sewer pipe then ductile iron pipe will also be required.
Okaloosa County Water and Sewer 8-6 Revision 00

Okaloosa County, Florida Date: June 2007



WASTEWATER COLLECTION

Composite plastic pipe can be used in areas where the cover above the pipe is in
the range of 3 to 20 feet.

8.5.1.4 Sewer Gradient Elevations

All sewer gradient elevations shall be referenced to the North American Vertical
Datum specified in sections. When connecting into or extending existing sewer
facilities that were constructed using another datum, an election equation shall be
shown on the plans. Datum shall be verified by a licensed land surveyor.

8.5.1.5 Flooding and Ponding Areas

The top of sanitary manhole elevations shall be a minimum of 2 feet above
existing, proposed, or projected 100-year high water elevations. Relocate
manholes when this minimum elevation causes the manhole to be above the
natural ground creating obstructive mounds.

8.5.1.6 Water Main Clearance Criteria

The minimum horizontal clearance between the sewer and water mains shall be
10 feet or current FDEP Standards. The vertical clearance shall be at least 18
inches or current FDEP Standards. If at all possible, the sewer shall be located
below the water main. Should it become necessary for the sewer to cross over the
water main, special precautions will be required. Such cases shall require review
and written approval by County.

8.5.1.7 Disturbed Soil

Ductile iron pipe shall be required in all fill areas and areas of disturbed ground.

8.5.1.8 Lot Lines/Limited Access Areas

If approved by OCWS Director, all sewer mains located along lot lines or
between areas of limited access shall be D.I. from property line to property line.
When it becomes necessary to run a sanitary sewer along lot lines or between
adjacent streets, no offsets unless approved by OCWS will be allowed in the
sanitary sewer line. Unless approved by OCWS Director, no gravity sewers or
force mains may be located along lot lines or rear lot lines.

8.5.1.9 Encasements

Ductile iron pipe will be required in all encasements. Sanitary sewer mains that
run through storm sewer, storm boxes, other utility mains, boxes, manholes or
conduits shall be ductile iron and required to be encased.

8.5.2 MANHOLES

8.5.2.1 Manhole Locations

Manholes shall be required at the following:
¢ (Changes in sewer grades or alignment.
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Sewer junctions.

Where required not to exceed the maximum manhole spacing.

Changes in sewer diameters.

Termination points. The exact location of the terminal manhole in each sewer
line shall be based on many factors including manhole spacing, driveway
locations, the position of improvements on the lots being served, and the
location of present temporary sanitary facilities, such as septic tanks, etc. A
definitive single policy cannot be established to cover all circumstances,
although the sewer line would normally terminate a minimum of 25 feet past
the lot line of the last property served. This is to allow enough room for the
last lot to have a wye and lateral run into the sanitary sewer main without
encroaching adjacent property.

8.5.2.2 Maximum Manhole Spacing

The maximum manhole spacing distances shall be 400 feet for all new sanitary
sewer collection system construction. When certain conditions warrant, such as
the elimination of a manhole, the manhole spacing can be exceeded with the
approval of OCWS' Engineer.

8.5.2.3 Manhole Diameter

The minimum diameter of a manhole shall be 4 feet unless otherwise directed by
OCWS' Engineer. Regardless of the recommendations offered, all manholes shall
be checked to ensure that sufficient wall is supplied between pipe openings to
meet all pre-cast manhole criteria.

8.5.2.4 Water Tightness

Watertight manholes, covers, and water seal inserts (rain stoppers) are to be used
whenever the manhole covers may be flooded by street runoff or anticipated high
water.

8.5.2.5 Drop Inlets

Where the distance between a manhole invert and the line coming into the
manhole is greater than 6 inches (0.5 ft) the grade of the incoming line shall be
changed to bring this distance down to 6 inches or a drop connection shall be
installed (except youthful lines 10 inches or greater where invert may match
crown of said youthful). The grade distance between the influent and effluent
shall be 6 inches (0.5 ft) or less, except for standard drop connection construction.
The minimum distance (from manhole invert to invert of incoming line) required
for a drop connection is 22 inches. This is the distance needed for installing a
required Memphis tee and %4 bend.

8.5.2.6 Manhole Collars

A 6-inch collar shall be used when it is absolutely certain the manhole rim will
not be lowered in the future. When it is anticipated that the manhole rim may be
lowered, a 12-inch or greater collar shall be specified.
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Manholes will be adjusted to the final grade by pre-cast extensions. Manhole
extensions will not exceed more than 1.5 feet of chimney as measured from the
top of the manhole rim to the point where the manhole starts to increase in size.

8.5.2.7 Manhole Inverts

8.5.3 LATERALS

Each platted lot shall have its own individual sanitary sewer connection. Laterals should
serve no more than two single family owned units. Each duplex, apartment, or
condominium that has the potential to be sold as an individual dwelling on its own lot
shall have a separate sanitary sewer connection. If a single-family dwelling is built upon
several lots, only one sanitary sewer lateral will be required.

8.5.3.1 Minimum Size and Grade

Sanitary sewer laterals shall be a minimum of 4 inches in diameter and run
perpendicular to the sanitary sewer line. Laterals located in cul-de-sacs are not
required to run perpendicular to the sewer main. Laterals shall have a minimum
slope of 1/8-inch per foot (1%) for laterals. However, in all cases, the invert
elevation of the property lateral at the easement or property line shall be equal to
or higher than the crown of the sewer.

8.5.3.2 Lateral Connections

Lateral connections to the main collector pipe shall be made using a wye installed
at an angle no greater than 45 degrees from the horizontal centerline. Lateral
Stacks (installing wyes at 90 degrees from the horizontal centerline) are
prohibited.

8.5.3.3 Lateral Location

The sanitary sewer lateral shall extend perpendicular from the main to the street
right-of-way or utility easement if greater. Extend the service lateral at 45
degrees at the ROW or easement line and extend above finished grade 3.0°. At
the property line, the sanitary sewer lateral shall be placed no shallower than 3
feet and no deeper than 6 feet deep with respect to final grade, unless otherwise
approved by OCWS.

Sanitary sewer laterals on lots that have less than /5’ of street frontage shall be
extended on to property to within 5 feet of the building line.

When a sewer main runs along a lot line, laterals shall be stubbed outside building
limits to prevent any possible conflict with the building slab.

8.5.4 FLOTATION

All sewers and sewer structures to be constructed where high groundwater conditions
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exist or where flooding of the trench is anticipated shall be designed to prevent flotation
or excessive pipe flexing. In these conditions, ductile iron pipe shall be used.

8.5.5 CONCRETE ENCASEMENTS

Concrete encasement shall extend a minimum length of 2 feet beyond the point where a
minimum 3 foot depth of cover is reached or to a point 5 feet beyond the tops of banks
when crossing a ditch or stream. Encasements may be used when it is necessary to
prevent floatation, when crossing streams, ditches, or existing storm drains, where soil
conditions may indicate the possibility of heavy erosion, where crossing over or under
utilities with less than 2-feet of clearance, or in areas where the sewer has less than the
required minimum cover. Concrete encasement is not acceptable unless specifically
approved by OCWS’ Engineer.

8.5.6 ENCASEMENT REQUIREMENTS

8.5.6.1 General

Encasement is required when crossing all State highways, railroad, and some
County and City roadways, which have excessive traffic flow or other critical
situations (such as protecting building foundations). Encasement and mains shall
cross the roadway and/or railroads as near as possible perpendicular to the
roadbed. In all cases the agency requiring the encasement shall have the final
approval of the Engineering design. Ductile iron pipe will be required in all
encasements.

8.5.6.2 Encasement Pipe

Pipe to be installed under pavement where open trenching is not permitted shall
be installed through steel casing, which has been jacked and bored. Casing shall
extend out past both sides of pavement a minimum of 3 feet or past toe of slope
whichever is greater.

8.5.6.3 Encasement Spacers

Sewer mains shall be pushed through the encasement piping on spacers placed no
more than 10 feet apart. A minimum of two spacers/runners per joint of pipe shall
be required. The spacer shall have a clearance range of 1 to 1.5 inches of
clearance between the spacer and the inside of the encasement piping. Spacers
shall be required in the first foot of each end of the encasement.

8.5.6.4 Encasement Ends

All casing ends shall be sealed with an end seal as manufactured by Pipeline Seal
and Insulators, Inc. or equal (See Miscellaneous Detail 120).
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8.5.7 RAILROAD CROSSINGS

8.5.7.1 Criteria Coordinate with railroad owner

In addition to the individual railroad’s design requirements the following criteria

shall be strictly adhered to when the planning for sewer construction affects

railroad rights-of-way and facilities (railroad may specify more stringent
requirements):

e Sewers shall cross tracks at an angle as close to 90 degrees as practical, but
preferably never less than 45 degrees. Sewers shall not be placed under
railroad bridges where there is a likelihood of restricting the required
waterway area of the bridge or where there is a possibility of endangering the
foundations.

e Sewer lines crossing under railroad tracks and rights-of-way shall be bored
and jacked casings unless the railroad company grants written permission for
open-cut construction.

e Sewer lines laid longitudinally along railroad rights-of-way shall be located as
far as practical from any tracks or other important structures. If located within
25 feet of the centerline of any track, or should there be danger of damage
from leakage to any bridge, building or other important structure, the sewer
shall be encased.

®  When placed along railroad rights-of-way, the top of the pipe shall have a
minimum cover of 4 feet.

8.5.7.2 Railroad Conflict Drawings

Railroad conflict drawings shall conform to the following criteria:

e Drawings shall be prepared to scale showing the relationship between the
proposed sewer and the railroad, angle of crossing, location of utilities,
original survey station of the railroad (when available), right-of-way lines,
topography and general layout. The profile established from a field survey
shall show the sewer in relation to the actual ground and tracks. The limits of
boring or tunneling by station, sewer line soundings and borings and all other
pertinent information shall be shown on the drawing.

e Railroad conflict drawings shall be submitted along with a complete
questionnaire, which shall be furnished by the railroad company.

8.5.8 HIGHWAY CROSSING

Sewer pipe installations under State, County, or City maintained roadways, which are
designated by their governing agencies, shall meet the following requirements (more
stringent criteria may be required on a project specific basis):

e Sewers shall cross roadways at an angle as close to 90 degrees as practical, but
preferably never less than 45 degrees. Sewers shall not be placed under roadway
bridges where there is a likelihood of restricting the required area of the bridge or
where there is a possibility of endangering the foundations.

e Borings under roadways shall have a minimum depth of 4 feet from the surface
elevation to the top of the boring. The top of the tunnel lining shall not be above the
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invert of existing or proposed ditches.

e Borings under roadways shall extend a minimum of 10 feet outside the existing
pavement, as measured at right angles to the roadway, or to the toe of the slope when
the roadway is on fill and the toe of slope exceeds 10 feet outside the existing paving.

e Sewer lines laid in a longitudinal direction on highway rights-of-way shall be located
a sufficient distance from the edge of the pavement to allow adequate working room
and to provide maximum safety to the motorist when the roadway is to remain open
to traffic. Those sewer lines within the roadway rights-of-way, but not located under
paved areas, shall have no less than 5 feet of cover.

e Metallic wire shall be laid in the trench above ALL thermoplastic pipes from edge of
pavement to the right-of-way line or from end of tunnel to right-of-way line on all
crossings of State Right of Ways.

8.5.9 INTERRUPTION OF EXISTING SEWER SERVICE

Existing sewer customers shall not be placed out of service in order to connect or lay new
sewer piping. The Contractor shall coordinate with the Board all service interruptions
prior to construction. The Contractor shall be responsible for providing temporary service
through by-pass pumping if necessary to all of the County's customers affected by the
construction.

8.5.10 TRENCH PREPARATION

8.5.10.1Excavation

All excavation shall be done in accordance with OSHA Code of Regulation Part
1926 (latest revision). A trench shall be opened so that the pipe can be installed to
the alignment and depth required. It shall be excavated only so far in advance of
pipe laying as necessary.

The trench shall be excavated to the depth required so as to provide a uniform and
continuous bearing support for the pipe on undisturbed ground. Bell holes shall be
provided at each joint to permit jointing to be made and inspected properly.

During excavation, if ashes, cinders, muck or other organic material considered
unstable is uncovered at the bottom of the trench at sub grade, it shall be removed
and backfilled with approved material for a depth not less than 12 inches. This
material shall be tamped in layers of 6 inches to provide a uniform and continuous
bearing characteristic of that area’s soil condition. Where the bottom of the trench
at subgrade consists of unstable material to such a degree that it cannot be
removed and replaced with an approved material to support the pipe properly, a
suitable foundation shall be constructed. Excavated material shall be piled in such
a manner that it will not endanger work, obstruct natural watercourse, sidewalks
or driveways.

Fire hydrants, valve boxes, or other utility controls shall be left unobstructed and
accessible at all times. Street gutters shall be kept clear or other satisfactory
provisions made for street drainage. All surface materials, which are suitable for
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reuse in restoring the surface, shall be kept separate from the excavated materials.

8.5.10.2 Sheeting and Bracing

Open cut trenches shall be sheeted and braced as required by OSHA Code of
Regulations Part 1926 (latest revision) and as may be necessary to protect life,
property or the work. Trench bracing may be removed after the backfilling has
been completed or has been brought up to such an elevation as to permit its safe
removal. The use of a trenching box may be used in place of sheeting and bracing
as long as said box is in compliance with above referenced OSHA Code.

8.5.10.3 Dewatering

Water shall not be allowed in the trench at any time. An adequate supply of well
points, headers and pumps, all in first class operating condition, shall be used to
remove the ground water. The use of gravel and pumps shall also be an acceptable
means of removing the water on a case-by-case basis as approved by the OCWS.
At no time shall any pumps emit an unacceptable noise level as determined by the
OCWS’ Engineer or Contractor will be required to shut down pumping
operations.

The trench shall be excavated no more than the available pumping facilities are
capable of handling. The discharge from pumps shall be routed to settling basins
or other acceptable erosion and sedimentation control devices prior to discharging
to natural or existing drainage channels or storm sewers. Any and all permits
required for Dewatering are the responsibility of the Contractor and shall be
obtained prior to commencement of construction.

8.5.11 PIPE LINE CONSTRUCTION

8.5.11.1 Pipe Laying

All sewer mains, laterals, and appurtenances shall be installed as specified in
these technical provisions, manufacturer’s recommendations, and in accordance
with the approved plans and appropriate standard detail sheets as provided herein.

The bottom of the trench shall not be excavated below the specified grade. If
undercutting occurs, the bottom of the trench shall be brought up to the original
grade with approved material, thoroughly compacted as directed by OCWS'
Engineer and/or his representative.

Before placing pipe into the trench, the outside of the spigot and the inside of the
bell shall be wiped clean and dry before applying lubrication. Every precaution
shall be taken to prevent foreign material from entering the pipe. During laying
operations, no debris, tools, clothing or other material shall be placed in the pipe.

All slip joints shall be made up in strict accordance with the manufacturer's
specifications. The bell shall be carefully cleaned before the gasket is inserted.
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8.6

After placing a length of pipe in the trench, the spigot end shall be entered in the
bell, the pipe forced home, and brought to correct alignment.

8.5.11.2 Backfilling

All backfilling material shall be free from cinders, ashes, refuse, vegetable or
organic material, boulders, rocks, stones of other material which is considered
unsuitable. The Contractor shall not backfill any connection or appurtenances
that require OCWS’ inspection. Failure to provide the opportunity for inspection
shall be grounds or the removal and replacement of all disputed items. All such
inspections shall be scheduled two working days in advance.

MATERIAL REQUIREMENTS

8.6.1 INSPECTION OF MATERIALS

All materials delivered to the job site are submitted to inspection by OCWS'
representative. Any materials found during inspection or during the progress of the work
to be defective or not meeting specifications shall be rejected and removed from the job
site without delay. Materials and/or work not inspected by the Board’s representative
prior-to installation shall be uncovered by the Contractor at his expense in order to verify
compliance. Copies of the Packing List shall be furnished on demand. All materials used

for sanitary sewer construction shall be new and of domestic origin. No used material
shall be allowed.

8.6.2 PIPE

8.6.2.1 Ductile Iron Pipe

Ductile iron sewer pipe shall be push-on joint in accordance with ASTM A 746-
latest version and ANSI/AWWA Cl11/A21.11. Pipe wall thickness shall be in
accordance to bury depth as specified in above referenced AWWA latest edition.
The pipe shall be protected with epoxy coatings as provided by Protecto 401 by
Vulcan Painters, Birmingham, Alabama or approved equal. All ductile iron pipe
for underground installation shall be outside coated with Industry Standard
bituminous material applied by means of airless spray or other factory approved
method. Each pipe segment shall be clearly indentified as having the Protecto
401 coating.

8.6.2.2 Plastic Composite Pipe (8"— 12”)

PVC composite pipe shall be push-on joint in accordance with ASTM D2680-90
(latest version). Minimum pipe stiffness, when measured in accordance with
ASTM D24 12, shall be 200 psi. The thermoplastic material shall meet or exceed
the requirements of ASTM D1784. Contech Construction Products, Inc. Truss
Pipe, a PVC composite pipe, has been approved for installation.
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8.6.3 LATERALS

Laterals shall be solid wall PVC and be 4 inch conforming to the requirements of ASTM
A746 or ASTM D3034. Solid wall lateral pipe shall be SDR 23.5.

8.6.4 FITTINGS

8.6.4.1 Iron Fittings

Fittings shall be ductile iron and shall be designated and manufactured in
accordance with ANSI A21.1 latest version. Fittings shall be protected with an
epoxy coating (Protecto 401 or equal) in accordance with ANSI/AWWA
Cl04/A21.4.

8.6.4.2 Plastic Fittings (< 4 inches)

Pipe with diameters of less than 4 inches shall have PVC composite fittings that
conform to ASTM D2680-80.

8.6.5 COUPLINGS AND CONNECTORS

Couplings and connectors may be used to join similar and dissimilar materials as well as
pipes of the same diameter or of different diameters. Indiana Seal Flexible Couplings or
Flex-Seal Couplings (Mission Rubber Co.) using series 300 stainless steel hose clamps
shall be used.

8.6.6 EPOXY COATINGS

All manholes, ductile iron pipe, and other sewer system components on
interceptor/outfall lines (sewer mains with diameters of 18 and greater) shall be
protected from corrosion by the use of factory applied epoxy coatings. In addition to the
epoxy coating requirement as described below, OCWS may extend the use of protective
coatings to include the first two segments (or 500 ft. of sewer main) of any branch sewer
emanating from the interceptor/outfall lines. OCWS further reserves the right to require
protective coatings on any manhole, ductile iron pipe, or component of any collector line
(Iess than 18” in diameter) as is deemed necessary by OCWS' Engineer.

8.6.6.1 Concrete and Masonry

8.6.6.1.1 Exterior

Epoxy coatings on concrete and masonry (i.e. manholes, concrete pipes,
etc.) shall be applied to the exterior with a polyamide coal tar epoxy,
Series 46H-413 Hi-Build Tnemec-Tar or approved equal. A seal coat of
epoxy shall be applied to the exterior of the structure per the
manufacture’s recommendations.
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8.6.7

8.6.6.1.2 Interior

Following this review, OCWS may require the interior of concrete
masonry structures (i.e. manholes, concrete pipe, etc.) to be coated using
Sprayroq or equal. As a minimum, all manholes receiving force main
discharge flows shall be coated as described above.

8.6.6.2 Ductile Iron

Epoxy coatings on ductile iron pipe and fittings shall have a ceramic epoxy lining
on the interior and a bituminous coating on the exterior except for 6 back from
the spigot end. The bituminous coating shall not be applied to the first 6” of the
exterior of the spigot ends. The material used for the lining shall be a two
component amine cured epoxy. Epoxy shall be Protecto 401 by Vulcan Painters,
Birmingham, Alabama or approved equal. The epoxy shall be applied to a
thickness of at least 40 mils.

MANHOLES

8.6.7.1 Precast Manholes

Precast manholes shall be reinforced concrete conforming to the requirements of
ASTM C478. The concrete when tested in compression shall be not less than
4000 psi.

8.6.7.2 Cast in place Manholes

Cast in place manholes, saddle type (dog houses) shall not be used unless
approved otherwise by OCWS’ Director.

8.6.7.3 Manhole Rim and Casting

Ferrous casting shall be of uniform quality, free from blowholes, shrinkage,
distortion or other defects. Metal used in the manufacture of castings shall
conform to ASTM A-48 (latest revision) Class 35B for Gray Iron. All castings
shall be manufactured true to pattern; component parts shall fit together in a
satisfactory manner. Component parts of a specified design shall be
interchangeable. Round frames and covers shall have continuously machined
bearing surfaces to prevent rocking and rattling. Tolerances shall be accepted
foundry standards as outlined in the Iron Castings Handbook published by the
American Cast Metals Institute (tolerances shall not exceed +/- 1/16 inch per foot
of major dimension). Castings shall be coated with bituminous asphalt coating.
All manhole covers shall have the following cast on the cover: Okaloosa County
Sanitary Sewer. (Refer to detail sheet.)

8.6.7.4 Manhole Steps

Manhole steps shall be copolymer polypropylene plastic with ¥2” diameter grade
60 reinforcements and shall conform to ASTM C478. All steps shall be built into
the walls of the precast sections in straight alignment so as to form a continuous
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ladder with a maximum distance of 16 inches between steps.

8.6.7.5 Manhole Joint

Joints between manhole sections shall be made with a preformed butyl sealant.
Butyl sealants shall meet the hydrostatic performance requirements of ASTM
C880. Use ConSeal CS-102 or approved equal. Manhole joints shall be grouted
on the exterior only. Lifting eyes are not acceptable.

8.6.7.6 Concrete Collars

Shall conform to the requirements of Section 8.6.7.1 and shall be a maximum
height of 12 inches as required to bring the manhole to the required height.

8.6.7.7 Hydraulic Cement

Joints shall be grouted on the outside of the manhole with mortar. Use a rapid
setting, non-shrink, hydraulic cement specially formulated for underwater use.
The cement shall be non-staining, containing no organic materials. Use BONSAL
Instant Hydraulic Cement or approved equal.

8.6.7.8 Pipe-to-Manhole Connector Assembly

Flexible connector assemblies shall be made of a rubber compound especially
formulated to resist weather, ozone, oils, acids, alkalis, and animal/vegetable fats
with a stainless internal band and external clamp. The assembly shall be inserted
into the precast manhole at the factory and shall meet the requirements of ASTM
C823. Use NPC Inc. or approved equivalent.

8.6.8 ENCASEMENT REQUIREMENTS

8.6.8.1 General

Encasement is required when crossing all railroads, and some State, County, and
City roadways, which have excessive traffic flow or other critical situations (such
as protecting building foundations). Whenever possible, encasement and mains
shall cross the roadway ad/or railroads, perpendicular to the roadbed. A valve
will be required on each end of the encasement. In all cases, the agency requiring
the encasement shall have the final approval of the Engineering design.

8.6.8.2 Encasement Pipe

Pipe to be installed under pavement where open trenching is not permitted shall
be installed through steel casing, or high density polyethylene pipe (HDPE) based
on the method of installation, which has been jacked and/or bored. Casing shall
extend beyond the back of slope or edge of pavement a minimum of 6 feet.
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Casing size and thickness shall be as indicated below:

MINIMUM MINIMUM
g;%‘g&ig CASING CASING ASTM / AWWA
INCHES) DIAMETER THICKNESS STANDARD
(INCHES)