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Section 1 — GENERAL

1.01.

A

B.

DESIGN STANDARDS &
CONSTRUCTION SPECIFICATIONS

Definitions and References
AS-BUILT DRAWINGS: Drawings which depict the improvements as installed, including field
changes, revisions, etc. Sometimes called “Record Drawings”.
BONDS / LETTER OF GUARANTEE: Instruments of security, furnished by the Developer and
his surety in accordance with KID Policy to assure the installation of improvements or to guarantee
their performance.
CONTRACTOR: The person, firm or corporation retained by the developer who is responsible for
all construction work in the development.
DISTRICT: The Kearns Improvement District (KID)
DISTRICT ENGINEER: The Licensed Engineer, employed or retained by KID, including such
agents and assistants as are authorized to represent him, who represents KID.
DRAWINGS: The part of the approved plans which show the characteristics and scope of the
WORK to be performed and which have been approved by the District Engineer.
ENGINEER: The Company or firm and its employees retained by the developer providing the
engineering services for the development; also referred to as project engineer or engineer of record.
INSPECTOR: The authorized agent of KID or District Engineer assigned to make detailed
inspections of any or all portions of the water and sewer system construction.
LATERAL: The sewer line and appurtenances extending from 2 feet outside of the building to the
public sewer, including the connection to the sewer main.
OWNER or DEVELOPER: The person, firm or corporation who initiates the project and
authorizes expenditures for its construction.
PROJECT: The undertaking to be performed as provided in the Drawings and Specifications.
SECONDARY WATER SYSTEM: A water system, separate from the culinary or potable system,
which is intended to provide irrigation water. The water used in such a system may be reuse water,
canal water, well water, or combinations of such.
“SHALL”/’SHOULD”: Where the term “shall” is used, it is intended to specify a mandatory
requirement. Other terms such as “should”, “may”, and “recommend” indicate discretionary use.
SPECIFICATIONS: A written description of a technical nature of materials, equipment,
construction systems, standards and workmanship.
SUBCONTRACTOR: An individual, firm or corporation having a direct contract with the
Contractor or with any other Subcontractor for the performance of a part of the Work.
SUBSTANTIAL COMPLETION: That date when the construction of the Project or a specified
part thereof is sufficiently complete, in accordance with the Drawings and Specifications, so that
the Project or specified part can be utilized for the purposes for which it is intended such
acceptance shall be the date when the Board of Trustees of KID accepts the improvements which
comprise the Project or designated part of the Project.
SUPPLIER: Any person or organization who supplies materials or equipment for the Work,
including that fabricated to a special design, but who does not perform labor at the work site.
WORK: All labor necessary to produce the construction required by the Drawings and
Specifications, and all materials and equipment incorporated or to be incorporated in the Project.
AWWA References (use latest edition)
1. AWWA C104/A21.4, ANSI Standard for Cement-Mortar Lining for Ductile Iron Pipe and
Fittings for Water.
2. AWWA C110/A21.10, ANSI Standard for Ductile-Iron and Gray-Iron Fittings, 3” through
48, for Water.
3. AWWA C111/A21.11, ANSI Standard for Rubber-Gasket Joints for Ductile-Iron Pressure
Pipe and Fittings.
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10.

AWWA C151/A 21.51 ANSI Standard for Ductile Iron Piping, Centrifugally Cast, for
Water or Other Liquids.

AWWA C500, Metal Seated Gate Valves for Water Supply Service.

AWWA C502, Dry-Barrel Fire Hydrants.

AWWA C600, Installation of Ductile-Iron Water Mains and Their Appurtenances.
AWWA C605, Underground Installation of Polyvinyl Chloride (PVC) Pressure Pipe and
Fittings for Water.

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

AWWA C909 Molecularly Oriented Polyvinyl Chloride (PVCO) Pressure Pipe, 4 In.
Through 12 In. for Water Distribution.

T. ASTM References (use latest edition)

1.

2.
3.

oo

8.
9.

10.
11.
12.

13.
14.

15.

16.

ASTM A53 Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless.

ASTM A82 Standard Specification for Steel Wire, Plain, for Concrete Reinforcement.
ASTM A185 Standard Specification for Steel Welded Wire Reinforcement, Plain, for
Concrete.

ASTM A615 Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete
Reinforcement.

ASTM B62 Standard Specification for Composition Bronze or Ounce Metal Castings.
ASTM B88 Standard Specification for Seamless Copper Water Tube.

ASTM B124 Standard Specification for Copper and Copper Alloy Forging Rod, Bar, and
Shapes.

ASTM C33 Standard Specification for Concrete Aggregates.

ASTM C136 Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
ASTM C150 Standard Specification for Portland Cement.

ASTM C260 Standard Specification for Air-Entraining Admixtures for Concrete.

ASTM C309 Standard Specification for Liquid Membrane-Forming Compounds for
Curing Concrete.

ASTM C478 Standard Specification for Pre-cast Reinforced Manhole Sections.

ASTM D3034 Standard Specification for Type PSM Poly(vinyl chloride) (PVC) Sewer
Pipe and Fittings.

ASTM D3139 Standard Specification for Joints for Plastic Pressure Pipes using Flexible
Elastomeric Seals.

ASTM D3212 Standard Specification for Joints for Drain and Sewer Plastic Pipes using
Flexible Elastomeric Seals.

U. Miscellaneous References

1.

N

oo
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Federal Specification SS-S-210(A) Sealing Compound, Preformed Plastic, for Expansion
Joints & Pipe Joints.

MSS SP-11 Gray-Iron and Ductile-Iron Tapping Sleeves.

AASHTO T-180 (Method D-Modified), Moisture-Density Relation of Soil using a 4.54 kg
(10 Ib.) Rammer and a 457 mm (18 in.) Drop.

ACI 211.1 Standard Practice for Selecting Proportions for Normal, Heavyweight and Mass
Concrete.

ACI 305R Hot Weather Concreting

ACI 306R Cold Weather Concreting

ACI 347 Guide to Formwork for Concrete
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V. Abbreviations

AWWA: American Water Works Association

ASTM: American Society for Testing and Materials

MSS: Manufacturer’s Standardization Society

AASHTO: American Association of State Highway and Transportation Officials
ACI: American Concrete Institute

ANSI: American National Standards Institute

ocouaprwNE
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1.02 New Project Development Procedures
1.02.01 Development Checklist
Name of Project:
Location:
Item | Item Description Completed | Date

No.

1. | Request for Letter of Availability for service

2. | Submittal of Preliminary Design Drawings (2 sets)

3. | Preliminary Design review — Returned to Developer’s engineer for red-line
corrections

4. | Re-submittal of corrected Design Drawings (3 sets)

5. | Upon review & KID acceptance — 3 sets approved (1 to file, 1 to Engineering,
1 to Inspector)

6. | Submittal of subdivision mylar for KID General Manager signature

7. | Bond/Letter of Guarantee amount calculated. Provide to Developer &
Engineer

8. Review fees, connection fees, and impact fees determined. Provide to
developer & engineer

9. | Bond/Letter of Guarantee accepted, payment of review fees, connection fees,
and impact fees received by KID

10 | Project Pre-construction meeting is set, participants notified (Developer,
District Engineer, KID Inspector, Project Engineer)

11. | Hold Pre-construction meeting at KID Office. Contractor to sign Pre-
construction meeting form.

12. | Construction Inspection (See inspection checklist

a. Approved plans to be used by Inspector for all inspections

b. Inspection log to be kept

c. Inspection reports to be completed

d. Inspections to be conducted at least daily while work is in progress

13. | Upon project completion, Contractor requests project inspection punch list

14. | Contractor provides video, pressure, and mandrel test results of sewer lines.

15. | Contractor provides pressure tests and certified laboratory test results of
successful bacteria testing of water lines.

16. | KID Inspector creates a punch list which is provided to Contractor

17. | A set of “As-built” construction drawings in electronic ACAD format and a
full sized 24” x 36” paper copy is provided to the District Engineer for review.

18. | Contractor requests a review of corrected punch list items. Inspector sign off
on punch list when all items are corrected.

19. | Inspector provides a copy of all field notes and field marked construction
drawings to the District Engineer. The District Engineer compares the “As-
built” submittal to original approval and field marked plans. Lists of
discrepancies, or problems, are provided to the Project Engineer.

20. | Final corrected “As-built” drawings in electronic ACAD format and a full
sized 24” x 36” paper copy is provided to the KID District Engineer for project
acceptance.

21. | With written approvals from the KID Inspector and KID Engineering, the KID

District Engineer prepares a request for bond/Letter of Guarantee reduction for
the KID Board of Trustees consideration on the next KID Board of Trustees
meeting agenda. A copy of the request is provided to the Contractor.
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22.

“As-built” drawings are added to the KID —GIS mapping system

23.

Upon completion of the 1 year warranty period, the KID Inspector conducts a
final inspection of the utility installation to identify any deficiencies which
may have occurred as a result of poor materials or workmanship.

24.

Upon finalization and approval by the KID Inspector, the District Engineer
prepares a request for Bond/Letter of Guarantee release for the KID Board of
Trustees consideration on the next KID Board of Trustees meeting agenda. A
copy of the request is provided to the Contractor.

25

Project complete. KID accepts responsibility of project sewer and water
infrastructure.

New Project Development Procedures
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1.02.02 Developer’s Project Engineer’s Responsibility

A. Developer’s Project Engineer shall design the sewer system in accordance with these
Design Standards and Construction Specifications, good engineering practices and the
normal standard of care.

B. The Developer’s Project Engineer shall upsize the sewer system as required by the District
Engineer.

C. Where required by the District Engineer, detailed computations, including hydraulic
calculations showing, flow, pressure, velocity, head loss, depth of flow, water surface
profiles, and gradients shall be submitted with the project plan submittal.

D. KID shall not be responsible for any errors in the design, construction changes required
due to an oversight of the Developer and/or the Developer’s Project Engineer, or upgrades
required because of a lack of planning, incompetence or negligence by the Developer
and/or the Developer’s Project Engineer.
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1.02.03 Drawings and Specifications

A. Drawings shall be prepared on D sized drawings, shall be drawn to scale, and shall provide
sufficient detail to allow construction of the required improvements with no other information other
than that provided in the Specifications and Drawings. Plan and profile drawings shall be provided,
showing existing and final grades at a scale no greater than 1= 40’ horizontal scale, and 17 =4’
vertical scale. A material take-off, listing the quantities of proposed pipe, manholes, valves,
hydrants, etc., shall be provided for bond calculation purposes.

B. Any Part of the Work which is not mentioned in the Construction Specifications but is shown on
the Drawings, or any part not shown on the Drawings but described in the Construction
Specifications shall be furnished and installed by the Contractor as if fully described in the
Construction Specifications, and shown on the Drawings.

C. All minor details of Work and materials which are not shown on the Drawings, as well as such
items which are not specifically mentioned in the specifications, but are obviously necessary for the
proper completion of the Work, shall be considered as incidental, and as being a part of and
included with the work.

D. In case of conflict between the Drawings and these Design and Construction Specifications, the
Design Standards and Construction Specifications shall govern.

E. Figure dimensions on Drawings shall govern over scale dimensions, and detailed Drawings shall
govern over general Drawings.

F. Any discrepancies found between the Drawings and these Design Standards and Construction
Specifications and site conditions or any inconsistencies or ambiguities in the Drawings or Design
Standards and Construction Specifications shall be immediately reported to the Developer and the
District Engineer. The Developer or Developer’s Engineer shall promptly have such
inconsistencies or ambiguities corrected in writing. Work done by the Contractor after his
discovery of such discrepancies, inconsistencies or ambiguities shall be done at the Contractor’s
risk.

G. Inthe event that construction does not proceed within six (6) months of submitting Drawings for
approval, said Drawings, whether approved or not, shall be resubmitted for additional review and
re-approval.

H. Drawings will be reviewed by the District Engineer, and the Project Engineer will be informed of
any required corrections or deficiencies. Upon receipt of 4 sets of drawings not requiring further
corrections, the Drawings will be stamped approved, and will, together with these Design
Specifications, become the design upon which all construction shall be based.
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1.02.04 As-built Drawings

A. Upon completion of the work, the Engineer shall prepare a set of AS-BUILT Drawings which
incorporate all field changes. Upon approval and acceptance of the AS-BUILT Drawings, and as a
condition of bond reduction, the Engineer shall provide a digital copy, by electronic means, to KID
suitable for incorporation into KID’s GIS System.

B. Two dimensional ties are required to the 2x4 lateral markers. These ties shall be from the two front
property corners, or a “nail-in-curb” projected from the property corner, from the same side of the
roadway, unless other points of reference are specifically approved by the District Engineer.

C. Stationing at all laterals and manholes is required to be shown with regard to actual field
conditions.

D. Any changes differing appreciably from the approved design drawings (i.e. sewer line and
manholes relocated to opposite sides of roadways; sewer line shortened or lengthened 5 feet or
greater; invert elevation changes) shall be shown graphically correct to reflect field conditions.

E. All items shown on the profile, including slopes, inverts, and lengths, are required to be changed to
reflect field conditions. These items are also required to be shown graphically correct.

F. The Engineer shall provide written certification that a field survey of existing “as-built” sanitary
sewer and waterline information assessment (field verifiable information) has been performed.

G. The Engineer shall certify, to the best of his/her knowledge and available information, which has
been incorporated into the AS-BUILT Drawings that all construction and procedures have been
completed in general accordance with KID Final Design Approved Drawings and any approved
revisions. The Engineer shall provide his/her stamp and signature on all AS-BUILT Drawings.

H. The AS-BUILT Drawings shall include all sheets which comprise the original set of Drawings.

I.  Type and size of pipe installed shall be indicated on the AS-BUILT Drawings.

J.  The location of “as-built” sewer and water lines within easements or platted Rights-of-way shall be
verified. If revised easements are required, they shall be obtained by Developer, in form and
substance acceptable to KID, and be filed for record with the Salt Lake County Recorder. A copy
of all required recorded easements shall be submitted with the AS-BUILT Drawings.

K. “As-built” or final manhole rim elevations are not required to be presented on the AS-BUILT
Drawings.

L. Any pertinent field information obtained by the Contractor shall be required to be shown on the
AS-BUILT Drawings.
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1.02.05

A.

Land and Rights-of-Way and Easements

The Developer shall obtain all land and rights-of-way necessary for carrying out and completing
the Work to be performed pursuant to the approved Drawings and Specifications, unless otherwise
mutually agreed. The requirements of the Utility Extension Agreement shall prevail in all such
matters.
The Developer shall record the subdivision plat with the County Recorder, which plat shall indicate
all easements and rights-of-way necessary for the installation of the Project improvements. One
copy of the plat shall be submitted to KID with the design drawings for approval.
The Developer shall provide to the Contractor information, which delineates and describes the
lands owned, and rights-of-way and easements acquired. Copies of the easements and permits that
have been acquired by the Developer will be available to the Contractor.
The Developer shall record with the County Recorder any other off-site easements that are required
to complete the Project, without liability to KID, and provide a copy of the recorded easements to
KID before bond reduction. Such easements shall be clearly in favor of KID, allowing access for
maintenance, repair, excavation, etc., shall be prepared in a form acceptable to KID and shall be
graphically shown on the Drawings.
It shall be the Contractor’s responsibility to determine the adequacy of the easements obtained in
every case and to abide by all requirements and provisions of the easements.
The Contractor shall provide without liability to the District any additional land, access and
easements thereto that the Contractor may desire for temporary construction facilities, or for
storage of materials.
Easements shall be of sufficient width to allow for maintenance, repair, and replacement of the
improvements installed there in.

1. The required easements and access permits shall be obtained before construction is

commenced.

Right— of -Way and Construction Easements Required for KID Utility

Installation Projects

(All Numbers are in Feet)
Any Deviation from the following must be approved by the KID General Manager

Pipe
Size 8” - 12” 15” - 18” 217-27” 30” - 36”
Total Total Total Total

Trench | Right | Construct. | Width | Right | Construct. | Width | Right | Construct. | Width | Right | Construct. | Width
Depth of Easement | Req’d | of Easement | Req’d | of Easement | Req’d | of Easement | Req’d

Way Way Width Way Width Way Width

Width Width Width Width
0-6 15 15 30 20 10 30 25 5 30 25 10 35
6-8 15 20 35 20 15 35 25 10 35 25 10 35
8-10 15 20 35 20 15 35 25 15 40 25 15 40
10-12 15 25 40 20 20 40 25 15 40 25 20 45
12-14 15 25 40 20 25 45 25 20 45 25 20 45
14-16 15 30 45 20 25 45 25 25 50 25 25 50
16-18 15 35 50 20 30 50 25 35 55 25 30 55
18-20 15 40 55 20 35 55 25 30 55 25 35 60
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1.02.06 Pre-Construction Meeting Agenda

PRECONSTRUCTION MEETING AGENDA

Project:
Location:
Date:
Meeting Location: | 5350 West 5400 South, Kearns, UT
Time:

Developer:
Contractor:
Project Engineer:
KID Support
Services Manager:
KID Inspector:

ATTENDING

NAME

REPRESENTING TELEPHONE | EMAIL
No.

MAIN AGENDA ITEMS

1.

The KID Inspector will provide an Inspection Report to the contractor for each visit. If a KID Inspector is
not present at least once each day that work is performed, Contractor is to call for an inspection. Call the
KID Inspector. If he is unavailable, please call the office at 801-968-1011.

The approved plans and KID Design Standards are to be available on site.

It is critically important that the pipe bedding and backfill be done correctly. Compaction test results and
copies of field inspection reports may be required by the District Engineer.

Deviations from the approved plans must be approved prior to installation.

The Contractor is to video log and mandrel the sewer line, conduct pressure tests, and request bacteria tests
as outlined in the Design Standards and in the Inspection Checklist. This must be done, and all testing must
be successfully completed prior to any request for a reduction in Bond / Letter of Guarantee amounts

The Project Engineer is to provide “AS-BUILT” drawings in ACAD electronic format and one (1) - 24” x
36” paper copy. A Bond / Letter of Credit Guarantee reduction will not be considered without this item.

If required, discussion of Hazardous Material Handling (See Section 1.02.15

Other Items:

Developer acknowledges receipt of a copy of this document by signing below.

DEVELOPER:

New Project Development Procedures
1.02.06 Preconstruction Meeting Agenda— September 2016
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1.02.07 Bonding Procedures

KEARNS IMPROVEMENT DISTRICT

BONDING PROCEDURES

In order to assure proper receipt and release of bonds, the following procedures are to be followed:

A. The plans are to be reviewed by the District Engineer and Staff to determine compliance with KID
Design Standards. The applicant is provided with KID Design Standards with which he is required
to comply.

B. Based on the approved plans, the District Engineer and Staff will calculate the required fees and
Bond / Letter of Credit Guarantee amounts associated with the project. These amounts will use
values that reflect the cost that KID might incur in hiring an outside contractor to construct the
project two years hence.

C. The applicant is notified as to the fees and the Bond / Letter of Credit Guarantee amount and is
provided with the appropriate agreement forms and extension agreement form.

D. The applicant submits the Bond / Letter of Credit Guarantee. For cash bonds, the KID Finance
Department will notify the District Engineer when the bond has been received. Upon receipt of the
Bond / Letter of Credit Guarantee, a record of the bond status will be kept by the District Engineer.

E. A preconstruction meeting will be held. KID will conduct the meeting, and review the project
scope and the Design Standards that are expected to be met. Inspection procedures will be outlined
to the applicant. Any changes to the approved plans must be reviewed and approved by KID before
implementation.

F. KID will perform inspections on a regular basis. Inspections may be made on request by the
Contractor, or randomly as determined by the Inspector. A log will be kept of all inspections
performed. For serious violations, the Inspector may order the work to be stopped until the
correction is implemented.

G. Partial releases of a Bond / Letter of Credit Guarantee may be requested before the Project is
complete; however, such partial releases will be limited to a maximum of two draws, and generally
will not be considered for bond amounts under $50,000.00. To reduce the Bond / Letter of Credit
Guarantee to 50% will require the project to be at least 65% complete. Partial releases are subject
to review by the District Engineer and approval by the Kearns Improvement District Board of
Trustees at a regularly scheduled Board meeting.

H. When the applicant has determined that the bonded work is complete, he may call for a Bond /
Letter of Credit Guarantee reduction inspection. This request should be in writing to the District
Engineer. Designated KID staff will perform an inspection, and a single punch list will be provided
to the Contractor. The Contractor will be required to video and mandrel test the sewer line, and
provide a digital copy of the video to the KID engineering staff who will review it. The Contractor
shall also provide a set of As-built drawings which will be reviewed by KID engineering staff prior
to approval.

I.  The Contractor will correct any deficiencies, and provide As-built drawings in paper copy and
electronic format to KID. The air test, hydrostatic tests, and bacterial tests will have been passed
and copies placed on file with KID. KID engineering staff will confirm that these corrections and
submittals are complete, and then prepare a request for ninety percent (90%) Bond / Letter of
Credit Guarantee reduction for submittal to the KID Board of Trustees. The prepared KID
engineering staff request for a bond reduction must be provided to the District Engineer at least one
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week prior to the normally held KID Board of Trustees monthly meeting in order to be considered
on the agenda.

J. The remaining ten percent (10%) of the Bond / Letter of Credit Guarantee will be held as a
warranty amount for a period of twelve (12) months to guarantee the workmanship and materials of
the installation.

K. If deficiencies in materials or workmanship are found during the twelve (12) month warranty
period, the Contractor will be required to correct them at the Contractor’s expense. If the District
makes the correction either because it was an emergency situation, and water or sewer service to
the residents might be interrupted, or because the Contractor has failed to respond to a reasonable
request to correct the deficiency, KID will retain a portion of the Bond/Letter of Credit Guarantee
to cover the expenses incurred. KID will maintain records of the expenses related to such repairs.

L. At the twelve (12) month mark of the warranty period, KID engineering staff will initiate a process
to allow for full release of the Bond / Letter of Credit Guarantee. Designated KID engineering staff
will inspect the installation. Any corrections required will be identified to the Contractor, who is
required to correct such deficiencies at the Contractor’s sole cost. Upon correction of the
deficiencies, KID engineering staff will provide a request to the District Engineer, who will review
the information and prepare the request for consideration by the KID Board of Trustees to fully
release the Bond / Letter of Credit Guarantee at the next regularly scheduled Board meeting.

M. Upon approval of the release by the KID Board of Trustees, KID will take appropriate steps to
release the remaining funds. At this point in time, KID will assume full responsibility for the
Project improvements.
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1.02.08 Coordination of Work

A. The Contractor shall review the drawings and specifications and shall report any discrepancies to
the District Inspector and obtain from him written instructions for necessary changes.

B. Before installation, the Contractor shall make proper provision to avoid interferences in a manner
approved by the District Inspector. All changes required in the Work of the Contractor caused by
Contractor’s neglect to do so shall be made by Contractor at Contractor’s own expense.
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1.02.09 Changes / Corrections in the Work

A. KID may at any time as the need arises, order changes in the scope of the Work. If such changes
increase or decrease the amount due under the agreement between the Developer and the
Contractor, an adjustment shall be worked out between these two parties, unless otherwise
mutually agreed to by KID and the Developer and/or the Contractor.

B. Developer shall ensure that such corrections or repairs as may be necessary by reason of any
defects, including the repairs of any damage to other parts of the Project resulting from such
defects, are promptly made without any cost to KID.

C. The District may at any time, by issuing a field order, make changes in the details of the Work. If
such changes increase or decrease the amount due under the agreement between the Developer and
the Contractor, an adjustment shall be worked out between these two parties, unless otherwise
mutually agreed to by KID and the Developer and/or the Contractor.

D. When the Developer or Contractor requires change(s) in the Work, said change(s) shall be
submitted for review by, and approved by, the District Engineer prior to construction of said
changes. Proposed changes in the Work shall conform to these Design Standards and Construction
Specifications. If such changes increase or decrease the amount due under the agreement between
the Developer and the Contractor, an adjustment shall be worked out between these two parties,
unless otherwise mutually agreed to by KID and the Developer and/or the Contractor.

E. The Contractor shall promptly remove from the premises all Work rejected by the District Engineer
for failure to comply with the approved Plans and Specifications whether incorporated in the
construction or not, and the Contractor shall promptly replace and re-execute the Work in
accordance with the approved Plans and Specifications.

F. All removal and replacement Work shall be done at the Contractor’s expense.

G. The District Engineer shall have authority to cause further Work to be suspended or stopped until
remedial action on substandard work has been undertaken and/or completed.
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1.02.10

Quality Requirements

A. Developer and/or Contractor shall employ and pay for services of an independent testing or
inspection agency to perform specified services.

B. Employment of such agency in no way relieves Contractor of any obligation to perform Work in
accordance with requirements of the Construction Specifications.

C. Contractor and Developer Employed Agency:

1.

ok~ wbd

Testing agency: Comply with requirements of ASTM E329, ASTM E 548, ASTM E543,
and ASTM C1077.

Inspection agency: Comply with requirements of ASTM D290.

Laboratory: Authorized to operate in the State in which Project is located.

Laboratory Staff: Maintain a full time registered Engineer on staff to review services.
Testing Equipment: Calibrated at reasonable intervals with devices of accuracy traceable of
either National Bureau of Standards or accepted values of natural physical constants.

D. District reserves the right to hire an independent testing firm(s) to perform test(s) the District
determines to be necessary.
E. Quality Control - Contractor shall:

1.

Monitor quality control over suppliers, manufacturers, products, services, site conditions,
and workmanship, to produce Work of a specified quality.

Comply with manufacturers’ instructions, including undertaking each step in sequence.
Request clarification from District Inspector before proceeding, should manufacturers’
instructions conflict with Design Standards or Construction Specifications.

Comply with specified standards as to minimum quality for the Work except where more
stringent tolerances, codes, or specified requirements indicate higher standards or more
precise workmanship.

Have Work performed by persons qualified to produce required and specified quality.
Verify that field measurements are as indicated on shop drawings or as instructed by the
manufacturer.

Secure products in place with positive anchorage devices designed and sized to withstand
stresses, vibration, physical distortion, and disfigurement.

F. Tolerances - Contractor shall:

1.

3.

Monitor fabrication and installation tolerance control of products to produce acceptable
Work. Do not permit tolerances to accumulate.

Comply with manufacturers’ tolerances. Should manufacturers’ tolerances conflict with
these Construction Specifications, request clarification from District Inspector before
proceeding.

Adjust products to appropriate dimensions; position before securing products in place.

G. See individual Construction Specifications for required testing.
H. Testing Agency Duties:

1.
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Provide qualified personnel at site. Cooperate with District Inspector and Contractor in the
performance of services.

Perform specified sampling and testing of products in accordance with specified standards.
Ascertain compliance of materials and mixes with requirements of the Construction
Specifications.
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5.
6.

7.

Promptly notify District Inspector and Contractor of any observed irregularities or non-
conformance of Work or products.

Perform additional tests and inspections required by District Inspector.

Attend preconstruction meetings and progress meetings, when requested.

Submit reports of all test/inspections specified.

I. Test Reports: After each test/inspection, promptly submit two copies of report to District Inspector
and to Contractor; within maximum of 24 hours.

1.

2.

Include:
a. Date issued.
b. Project title and number.
c. Name of inspector.
d. Date and time of sampling or inspection.
e. Identification of product and specifications section.
f. Location in the Project.
g. Type of test/inspection.
h. Date of test/inspection.
i. Results of test/inspection.
j-  Conformance with the Construction Specifications.
k. When requested by District Inspector, provide interpretation of results.

Test reports are submitted for the District or District Inspector’s knowledge, for
information and for the limited purpose of assessing conformance with information given
and the design concept expressed in the Construction Specifications.

J. Limits on Testing/Inspection Agency Authority:

1.

2.
3.
4.

Agency may not release, revoke, alter, or enlarge on requirements of Design Standards and
Construction Specifications.

Agency may not approve or accept any portion of the Work.

Agency may not assume any duties of Contractor.

Agency has no authority to stop the Work.

K. Contractor Responsibilities:

1.
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Deliver to testing agency, at designated location, adequate samples of materials proposed
to be used which require testing, along with proposed mix designs.
Cooperate with laboratory personnel, and provide access to the Work.
Provide incidental labor and facilities:

a. To provide access to Work to be tested/inspected.

b. To obtain and handle samples at the site or at the source of products to be

tested/inspected.

c. To facilitate testing/inspections.

d. To provide storage and curing of test samples.
Notify District Inspector and laboratory at least 24 hours prior to expected time for
operations requiring testing/inspection services.
Employ services of an independent qualified testing laboratory and pay for additional
samples, tests, and inspections required by Contractor beyond specified requirements.
Arrange with District’ testing agency and pay for additional samples, tests, and inspections
required by Contractor beyond specified requirements.
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L. Re-testing required because of non-conformance to specified requirements shall be performed by
the same testing agency on instructions from the District Inspector. District shall not be responsible
for the costs of any re-testing.

M. Manufacturers’ Field Services

1. When specified in individual specification sections, require material or product suppliers or
manufacturers to provide qualified staff personnel to observe site conditions, conditions of
surfaces and installation, quality of workmanship, start-up of equipment, test, adjust and
balance of equipment as applicable, and to initiate instructions when necessary.

2. Report observations and site decisions or instructions given to applicators or installers that
are supplemental or contrary to manufacturers’ written instructions.
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1.02.11 Warranty

A. Except for those portions of the Project installed in any fill area as defined herein, the Developer
shall warrant and guarantee for a period of one (1) year from the date of final acceptance of the
Work by KID (the “Standard Warranty Period”) that the completed Project is free from all defects
due to faulty materials and/or workmanship.

1. Itis hereby expressly understood and agreed that KID shall not finally accept the Work
before the expiration of the Standard Warranty Period, and then only in the case that all
necessary repairs have been made according to standard methods approved by KID or the
District Engineer.

2. Aten (10) percent retainage of the Bond/Letter of Guarantee shall remain in full force and
effect through the Standard Warranty Period and until the conditions of the warranty are
fulfilled.

B. For those portions of the Project installed in any fill areas as defined, herein, the Developer shall
warrant and guarantee for a period of two (2) years from the date of final acceptance of the Work
by KID (the “Extended Warranty Period”) that all portions of the completed Project which are
located in a fill area are free from all defects due to faulty materials and/or workmanship.

1. For purposes of this Section, “fill area” means a length of Sewer Main Line where the
invert elevation of the Sewer Main Line or Water Main line is located above the natural
ground surface which existed prior to any site grading for the development.

2. The Developer shall furnish to KID a performance bond satisfactory to the District in an
amount equal to one hundred percent (100%) of the District Engineer’s estimated cost of
the Work located within all fill areas, which bond shall be issued within ten (10) days after
the date of final acceptance of the Sewer Main Line or the Water Main Line by KID, by a
gualified surety company licensed to do business in the State of Utah. The security
required to be provided by the Developer for the Standard Warranty period shall be
separate and distinct from the surety bond provided under this Subsection for those
portions of the Project which are installed in a fill area.

C. Developer shall ensure that such corrections or repairs as may be necessary by reason of any
defect, including the repairs of any damage to other parts of the Project resulting from any such
defect, are promptly made without any cost to KID.

1. The District Engineer and/or District Inspector will give notice of observed defects with
reasonable promptness.

2. Inthe event that the Developer should fail to make, or cause to be made, such repairs, and
adjustments, or to perform other Work that may be made necessary by such defects, KID
may do so and charge the Developer the cost thereby incurred.

D. Developer shall provide all warranty documentation for all equipment installed during the Work,
including pumps, controls, and hatches. Except for items put into use with KID’s permission, the
warranty period does not commence until the District’s final acceptance of the Project is obtained.

E. The determination of the necessity for repairs required under this Subsection rests entirely with
KID, whose decision shall be final and obligatory upon the Contractor.

F. If warranty work is performed, a new warranty period should start for the warranty work.
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1.02.12 Indemnification

A. To the fullest extent permitted by law, the Contractor shall indemnify and hold harmless KID and
its officers, agents, representatives and employees from and against all claims, damages, losses and
expense including, but not limited to, attorneys’ fees and costs arising out of or resulting from the
performance of the Work, provided that any such claim, damage, loss or expense is (a) attributable
to bodily injury, sickness, disease or death, or to injury to or destruction of tangible property (other
than the Work itself including the loss of use resulting therefrom, and (b) caused in whole or in part
by any negligent act or omission of the Contractor, any Subcontractor, anyone directly or indirectly
employed by any of them or anyone for whose acts any of them may be liable, regardless of
whether or not it is caused by a party indemnified hereunder.

B. Inany and all claims against KID, or any of its officers, agents, representatives or employees, by
any employee of the Contractor, any Subcontractor, anyone directly or indirectly employed by any
of them or anyone for whose acts any of them may be liable, the indemnification obligation under
this paragraph shall not be limited in any way by any limitation on the amount or type of damages,
compensation or benefits payable by or for the Contractor or any Subcontractor under any
Worker’s Compensation Act, disability benefit act or other employee benefit act.
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1.02.13

Surveying

A. Developer’s Responsibilities

1.

10.

The Developer or Developer’s Engineer shall furnish all boundary surveys and establish all
base lines for locating the principal component parts of the Work together with a suitable
number of bench marks adjacent to the Work, as indicated in these Design Standards and
Construction Specifications.

The Developer’s Engineer shall furnish alignment and grade data in the form of offset
stakes or markers located a convenient distance from the centerline of the pipe, structures,
etc., and referenced to the centerline of the Work.

Line and grade stakes shall be provided at sewer manholes and boxes for laser instrument
setting and at a distance of 50 feet therefrom to check the setting. KID requires the use of
laser instruments for the installation of sewer lines and appurtenances. No string lines will
be used, unless otherwise approved by the District Inspector. The Contractor shall be
responsible for establishing additional control stakes, as required.

Prior to commencement of work under the Project, the Developer shall establish lot corner
stakes showing plan and elevation references to curb and gutter and sidewalks.

Offsets to water lines and appurtenances in subdivisions shall be referenced from lot corner
or curb and gutter stakes. For water line extensions beyond the Project boundaries or in any
development other than subdivisions, line stakes shall be provided at valves, bends,
hydrants, and at intervals of not to exceed 100 feet.

Structures. A maximum of eight (8) line and grade stakes shall be provided for each
rectangular or square structure.

KID may check the alignment and grades of the various parts of the Work from time to
time, if deemed necessary.

The Contractor shall, without additional costs, give such assistance and provide such
ladders, lights, and other equipment as may be required in establishing and checking lines
and grades.

KID will not be responsible for surveys conducted by others.

Upon completion of the Project, the new water/sewer lines, valves, manholes, etc. shall be
surveyed to ensure that all utility lines and components are installed within the public
right(s)-of-way or recorded utility easements, and that the edge of valve/manhole collars
are located at least five (5) feet away from the edge of the asphalt.

B. Contractor’s Responsibilities

1.
2.
3.
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Verify locations of survey control points prior to starting Work.

Promptly notify District Inspector of any discrepancies discovered.

Contractor shall locate and protect benchmarks, survey monuments, reference points,
control stakes and survey control points.

Control datum for survey that is indicated on Drawings.

Protect survey control points prior to starting site Work; preserve permanent reference
points during construction.

Promptly report to District Inspector the loss or destruction of any reference point or
relocation required because of any change in grades or other reason.

23




7. Developer’s surveyors will replace dislocated survey control points based on original
survey control and make no changes without prior written notice to District Inspector,
including:

a. Utilize recognized engineering survey practices.

b. Establish elevations, lines, and grades. Which are located and laid out by
instrumentation and similar appropriate means.

c. Periodically verify layouts by same means.

d. Finish grade elevation for manholes, fire hydrants, etc. shall be transferred from
property corners and curb elevations, or as directed by the District Inspector.

e. Maintaining a complete and accurate log of control and survey work as it
progresses.

8. The Contractor shall transfer line and grade from the stakes or marks referred to above, to
the Work and shall be responsible for the accuracy of the measurements from the stakes or
marks to the Work.

9. The Contractor shall be responsible for the accuracy of all stakes for alignment and grade
established by the Contractor. However, KID shall have the discretionary right to check the
Contractor’s stakes alignment and grades at any time.

a. Survey stakes, marks, grades, etc. set by the Contractor shall be established far
enough ahead of their use so that KID has at least 24 hours during normal working
time to check the Work prior to use by the Contractor.

b. The Contractor shall notify the District Inspector when the Work is ready to be
checked. Over time costs and other cost incurred by KID to accelerate the schedule
for the Contractor’s convenience shall be charged against the Contractor

c. The Contractor shall be responsible for the protection of all control stakes
established by the Developer’s Engineer or KID.

d. The Contractor shall not disturb any survey monuments found in the line of the
Work unless written authority to do so is given by the District Engineer. All costs
incurred by KID in replacing monuments that have been disturbed by the
Contractor without written approval shall be paid by the Contractor.
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1.02.14 Emergencies

A. Emergencies may arise during the progress of the Work which may require special effort or require
extra shifts or personnel to continue the Work beyond normal working hours. The Contactor shall
be prepared, in case of such emergencies from whatever cause, to do all necessary Work promptly.
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1.02.15 Hazardous Materials

A. If the Contractor, during the course of work, observes the existence of any hazardous material,
including but not limited to asbestos pipe, chemicals, or gasoline, the Contractor shall promptly
notify the Developer and the District Inspector. The Developer and the District Inspector shall
consult regarding the removal or encapsulation of the hazardous material and the Contractor shall
not perform any Work pertinent to the hazardous material prior to receipt of special instructions
from the Developer and the District Inspector. All handling and removing of hazardous material
shall be handled by qualified and certified personnel complying with the State of Utah and OSHA
Standards and requirements.
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1.02.16

A.

B.

o

New Project Development Procedures
1.02.16 Permits, Regulations, Fees— September 2016

Permits, Regulations, and Fees

The Contactor shall give all notices and comply with all laws, ordinance, rules and regulations
bearing on the conduct of the Work as drawn and specified.

If the Contractor observes that the Specifications and Drawings are at variance therewith, he shall
promptly so notify the District Engineer in writing.

Permanent easements and rights-of-way shall be secured by the Developer, as described in
subsection 1.02.05.

All required District fees must be paid to KID prior to commencement of any Work.

All required permits, licenses, both governmental and authoritative shall be secured prior to
commencement of any Work.

Permits, and licenses, and approvals of a temporary nature necessary for the prosecution of the
Work shall be secured and paid for by the Contractor.
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SECTION2 MATERIALS
2.01  Water Systems
2.01.01 Water Systems Material Summary Table
Water Works
| ITEM | DESCRIPTION | MANUFACTURER |  MODEL
PIPE (Must be NSF approved)
4”to 10” PVC C-900 Class 305 (DR 14) or Class | JM Eagle, Vinyl Tech,
235 (DR18) North American Pipe
Ductile Iron Pipe Class 52 or Pressure Class 350 psi, | American Ductile Iron,
12” to 30” AWWA C151 with Push On Joints, | Pacific States Cast Iron
AWWA C111. Pipe, U.S. Pipe
Copper Tubing Type K, ASTM B 88 Table 3, Cerro Flow Products,
“Dimension, Weight, and Mueller, or approved equal
Tolerances,” Capable of
Connecting to AWWA Standard
Water Service Taps and Fittings
Mega Lug Approved by District Engineer
Followers
VALVES (4” and Larger)
Butterfly Valves 12 to 487, Cast Iron Body, Bronze | Mueller, Lineseal Ill,
Mounted. Conform to requirements | Clow, Style 4500 & 1450
of AWWA C504 American Series 2500
Gate Valves 4”10 127, Resilient Wedge, Cast Mueller A-2360
Iron Body, Bronze Mounted. Non- | M&H Style 7000
Rising Stems with “O” Ring Seals | American Series 2500
Conform to requirements of
AWWA C504. Open
Counterclockwise.
VALVES (3” and Smaller)
Gate Valve 27-3” Resilient Wedge Mueller Series 2360
American Series 2500
Clow Model 2639
Ball VValve ¥ t02” Ford Meter Box Model B11
Mueller Mueller 300
Corporation Stop Ford N/A
Compression Ford N/A
Angle Valve
Corporation Ford N/A
Valves
Angle Meter Valve Ford N/A
Curb Valve Ford N/A

CHECK VALVE (Outside Weight and Lever Required)

Valves 2 5 and
Smaller

200 psi Working Pressure, Y-
Pattern, Bronze, Regrinding, Swing
Check Valve with Screwed Ends

Valves 3” and

Iron Body, Bronze Mounted, Silent

MATERIALS
Water Systems
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Larger

Check Valves, Flanged Ends,
Swing Valves with Stainless Steel
Hinge Pins

FIRE HYDRANTS (AWWA C502)

Standard Fire High Pressure Dry Barrel, 5 /47 Mueller Centurion
Hydrant Valve Opening. Operating Cap and | Clow Model F2500
Nuts: Pentagon 1 '4” Point to Flat | Or Approved Equal
Pipe and Fittings 6” Ductile Iron, PVC See Pipe Section
Gate Valves 6”, Resilient Wedge, Cast Iron Mueller A-2360
Body, Bronze Mounted. Non- M&H Style 7000
Rising Stems with “0” Ring Seals. | American Series 2500
Conform to requirements of Or Approved Equal
AWWA C504, Open
Counterclockwise.
BACKFLOW PREVENTER
RP Backflow Reduced Pressure Backflow Device
Device as Approved by the State of Utah
Division of Drinking Water
METERS (KID will Provide and Install Meters)
Y —2” Typical Service Meter Sensus
3” —6” Compound | For wide flow rate applications Sensus Tru/Flo
6”- 8” Fire Specified for fire service fed froma | Sensus HP Protects Il Fire
Services single line Service Meter
37- 8” HP Turbine | For Moderate to High Flow Rate Sensus High Performance
Applications Turbine
PIPE FITTINGS
Service Fitting Compression Connection Ford 110 Compression
Ductile Iron Tees, Class 250 AWWA C110 American Ductile Iron
Fittings Clow
U.S. Pipe
Or Approved Equal
Ductile Iron Bends, Reducers, and End Caps, American Ductile Iron
Fittings Class 250, AWWA C110 Clow
U.S. Pipe
Or Approved Equal
1.57-24” Coupling and Repair Clamp, Versa-Max
Coupling AWWA C-219, AWWA C-230,
NSF-372, and NSF-61
6” —30” Ductile Mechanical Joint Connection One Lok Mechanical Joint
Iron Fittings Or Approved Equal SLDE Wedge
Restraint Gland
Pak
6”—14"PVC Mechanical Joint Connection One Lok Mechanical Joint
Fittings Or Approved Equal SLCE Wedge

Restraint Gland
Pak

6” —30” Ductile Gasket per ANSI/AWWA U.S. Pipe Tyton Gasket
Iron Fittings C111/AR111 Or Approved Equal
Copper Fittings 45° & 90° Copper Fittings, Per

MATERIALS
Water Systems
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AWWA C800. AWWA C110

Copper Fittings

Service Connections, Type K, with
Flare 200 psi Compression Fittings,

per AWWA C800
VAULTS

Pre-Cast Vault Per Standard Drawing AMCOR
Old Castle
Dura-Crete

Meter Box 2” 4’ x 4> Precast Concrete Box

Meter Box 17’ or 217 for 1”” meter

Less 18” for 3% meter

Vault Ladder

Anything larger than a 4’ x
4’ box

LOCATING WIRE TAPE

Wire

12 Gauge Insulated Copper

Wire Splice

Direct Bury (DBR) Splice Kit

Warning Tape

COVERING / LIDS

Valve Cover

8 Outside Diameter, Cast Iron,
“Water” should be Cast on the
Cover

Meter Box Cover

24” Cover with Inset Lid

The Ford Meter Box

in Traffic Areas

35 Heavy Duty, 5 ¥4 Shaft with a
Drop Lid

Company, Inc.
Standard Vault Lid | H-20 Load Rating
Traffic Rated Vault | H-20 Load Rating
Lid
Valve Box: Buried | 2 Piece, Cast Iron, Slip Type, Class | C.I. — 562A vb or

Approved Equal

Valve Box: Buried
in Non-Traffic

2 Piece, Cast Iron, Slip Type, Class
35 Heavy Duty, 5 %4” Shaft with a

C.l. —562A vb or
Approved Equal

Areas Drop Lid
FIRE SERVICES
DDC Reduced Pressure Backflow Device | Sensus
Combo Fire & Sensus
Domestic Or approved Equal
MISCELLANEOUS
Bolts Stainless Steel, American Standard
Machined Heavy Hexagon Heads
with Class 2 Fit and Threads.
ASTM A325 (1/2”to 1 14”)
Anchor Bolts Stainless Steel, American Standard
Machined Heavy Hexagon Heads
with Class 2 Fit and Threads.
ASTM A307 or ASTM F593
Stainless Steel.
Washers Grey Iron, ASTM A126
Meter Bushing 1”x 1 %" Thread Size
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Steel Pedestal Steel Pedestal Pipe Support Under
Each Meter or as Directed by

Inspector

Valve Stem Steel, Welded Construction, Red

Extension Primer with Top Centering Ring
and 2” Operating Nut or Approved
Equal.

Valve Slip Can Steel Slip Can to Fit Cover, Class C.I. - 562A vb or Casting, Inc.
35 Heavy Duty (Minimum of 90 Approved Equal
Ibs.)

Valve Can Tube 5” Cast Iron or Approved Equal

Valve Cover 8” Outside Diameter, Cast Iron

Tapping Saddle 1” Tap if Meter is New Bronze Ford
Double Strap Or Approved Equal
Direct Tap into D.l. As Approved

Poly-wrap Buried Mechanical Ductile Iron

Joints, Grease and 8 mil Vinyl
Worap Plastic Cover

Bond Breaker 8 mil Poly Wrap for Concrete to
Fitting Separation

COMBINATION AIR / VACUUM VALVES

Air / Vacuum 1” — 4” Single Body APCO 140C

Valve Val-matic 201C & 203C

Air / Vacuum 1” — 4” Dual Body APCO 1800 Series
Val-matic 101S/22 &
Crispin 104S/38

TAPPING SLEEVES AND SADDLES

3” to 24” Tapping | Stainless Steel

Sleeve
3/4” to 2” Service | Bronze/Brass w/ Double Strap
Saddle
31
MATERIALS

Water Systems
2.01.01 Water Systems Materials Summary Table— September 2016




2.01.02 Pipe
This section covers water transmission pipe and fittings for the pressurized transmission and distribution of
potable water for municipal service.
A. PVC
1. Polyvinyl Chloride (PVC) Pipe shall meet or exceed the requirements of AWWA C900 or
AWWA C909. The pipe shall be homogeneous throughout; and free from visible cracks,
holes, foreign inclusions, or other defects. The pipe shall be uniform as commercially
practicable in color, opacity, density and other physical properties. Pipe surfaces shall be free
from nicks, scratches, gouges and other imperfection that might weaken the pipe wall or cause
leakage at joints. The PVC pipe shall bear the seal of approval of the National Sanitation
Foundation for potable water service.
2. Pressure class rated pipe shall provide not less than the following allowable working pressures
as determined by AWWA C900 or AWWA C909:

Allowable Working Pressure Minimum
Pressure Class psi Dimension Ratio (DR)
235 150 18
305 200 14

3. The dimensions and tolerances of the pipe barrel and bell ends shall conform to the applicable
requirements of AWWA C900 or AWWA C909 for the pressure-class specified for cast iron
outside diameter pipe.

4. All fittings and accessories shall be as manufactured or recommended by the pipe
manufacturer, or approved equal, and have bell and spigot configurations identical to that of
the pipe. The pipe fittings may be manufactured from PVC, ductile iron or welded steel, and
shall have strength equal to or greater than the pipe to which they attach. Fittings shall be
installed as specified by the manufacturer.

5. The pipe and fittings shall be furnished with integrally thickened bell and spigot ends; for
joining with a solid, uniform cross-sectional elastomeric gasket as the sealing element.
Couplings are not permitted. The gasket shall be contained within the bell end. The gasket
shall not be required to support the weight of the pipe when two sections are joined; but shall
serve only as a seal, and shall conform to ASTM D3139. The critical sealing dimensions of the
bell, spigot, and gasket shall be in accordance with the manufacturer’s standard dimensions and
tolerances. The gasket shall provide an adequate compressive force against the sealing
surfaces of the bell and spigot so as to affect a positive seal under all combinations of the joint
tolerances. The gasket shall be the only element depended upon to make the joint flexible and
watertight. Solvent welded joints are not permitted unless written approval is obtained from
the District Engineer prior to welding the joint.

6. Special Requirements.

a. Marking on the pipe shall include the nominal cast iron pipe size, AWWA C900 or
AWWA C909 Class and dimension ratio (DR), the NSF seal of approval, and the
manufacturer’s name or trademark. Marking interval shall be not more than 5 feet.

b. PVC pipe is permitted for 10” and smaller pipe sizes; 12” and larger pipe shall be
ductile iron, unless specifically approved by the District Engineer.

c. A tracer wire must be included to facilitate location of the pipe after burial.

B. Ductile Iron
1. Pipe shall conform to all requirements of the latest revision of AWWA C151/A 21.51.
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2. Minimum thickness for Ductile Iron Pipe shall be Pressure Class 250, unless otherwise
shown on the approved plans.

3. Joints
a.

Mechanical Joints. All mechanical joints shall meet requirements of AWWA
C110/A21.10 and AWWA C111/A21.11. All gasket surfaces shall be smooth,
except for specified masking, and free from imperfections. Gaskets shall conform
to tests in accordance with specifications, and shall not be over one year old. Bolts
shall meet all requirements of the above specification, honoring all characteristics,
tolerances and tests.

Push-on Joints. All push-on joints shall meet the requirements of AWWA
C111/A21.11. Gaskets shall be free from defects and not over one year old.
Lubricants shall be non-toxic and have no deteriorating effects on gasket material.
It shall not impart taste to water in a pipe. Lubricants shall conform in every way
to AWWA C111/A21.11.

Flanged Joints. Flanged joints shall be bolted firmly with machine; stub or cap
bolts of proper size. Flanges shall be cast integrally with the pipe; or shall be
screwed on for threaded pipe. Flanges shall be faced and drilled and of proper
dimensions for size and pressure required. All flanges shall meet requirements of
AWWA C110/A21.10. Unless otherwise specified, bolts and nuts shall be made of
the best quality steel and have clean, well-fitting threads. Bolts shall be provided
with standard hexagonal nuts and standard hexagonal heads. Bolts shall be of the
diameter required for each flange; and shall be of a length so that when installed,
no more than 3/8-inch or less than 1/8-inch extends past face to nut. A gasket of
proper size shall be installed for each flanged joint: ring type or full face as shown
on the drawings.

Compression Joints. Compression joints shall be mechanical joint sleeve, Smith-
Blair 441; or flange adapter, Smith-Blair Type 900; or approved equal.

4. Linings and Coatings. All ductile iron pipes shall have cement mortar lining and conform
to AWWA C104/A21.4. All ductile iron pipes shall be coated with coal tar pitch varnish.

5. Fittings.

a.

b.

C. HDPE

Mechanical Joint Fittings. Mechanical joint fittings shall conform to AWWA
C110/A21.10 and shall be coated with coal tar pitch varnish.

Push-on Fittings. Push-on fittings shall conform to AWWA C111/A21.11 and
shall be coated with coal tar pitch varnish.

Flanged Fittings. Flanged fittings shall conform to AWWA C110/A21.10 and
shall be coated with coal tar pitch varnish.

High Density Polyethylene Pipe (HDPE) shall not be permitted without written approval of the District
Engineer. Developers proposing such pipe shall be required to provide a specification for review and
approval by the District Engineer. If approved, a tracer wire must be included to facilitate location after

burial.

D. Copper

1. Pipe. Copper pipe and tubing shall conform to ASTM B88. Copper pipe for direct burial
or concrete encasement shall be Type “K” soft copper. Copper pipe for other exposure
shall be Type “L” hard drawn copper.

2. Fittings. Fittings for pipe Y2-inch and larger shall be pure wrought copper (no bronze or
brass) of the solder-joint type. The fittings shall have a thickness of not less than the
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thickness of the pipe. The use of flare-type joints and compression couplings is also
acceptable. Solder for use on solder-joint fittings shall be Sil-fos or equal soldering alloy.
Lead-tin solder shall not be used under any circumstances. Joints shall be made strictly in
accordance with the manufacturer’s instructions.

E. Polyethylene. Polyethylene pipe shall not be permitted for water service connections between the
water main and the meter without written approval of the District Engineer. Developers proposing
such pipe shall be required to provide a specification for review and approval by the District. If
approved, a tracer wire must be included to facilitate location after burial.
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2.01.03 Hydrants
General. Fire hydrants shall be provided with auxiliary gate valves and cast iron valve boxes as
indicated on the drawings and specified herein. Hydrants shall conform to requirements of AWWA
C502, as supplemented and modified herein.

A. Hydrants shall be as manufactured by Mueller, or approved equal.

B. Hydrants shall have 5-inch size main valve opening.

C. Hydrants shall be designed for 200 psig minimum working pressure. Hydrants shall be
constructed in three sections with bolted joints; and the entire internal operating mechanism
shall be repairable from above ground without any digging, when the hydrant is in place.

1. Hydrants shall have two 2-1/2-inch hose nozzles and one 4-1/2-inch pumper nozzle.
Nozzle threads shall be National Standard.

2. Inlet connections shall be mechanical joints or flanged, conforming to AWWA C110.

3. The hydrant shall have a breakable flange, at ground level when installed: flange and
internal mechanism shall be designed so that, in case of accidental breaking, the hydrant
sections will separate without damage to the barrel, and the main valve will remain closed
to prevent flooding. Safety flanges depending only on notched bolts for frangibility will
not be acceptable.

4. Opening Rotation. Operating nut shall turn counterclockwise to open the main valve.

5. Drain Valve. The drain valve shall be threaded, NPT.

D. Buried portions of the hydrant shall be painted with two coats of coal tar enamel. Exposed
portions shall be painted with a primer coat and a finish coat which shall be vermilion red.

E. An auxiliary gate valve and cast iron valve box shall be supplied. The valve shall be the same
size as the hydrant inlet connection, and the valve and valve box shall conform to requirements
for valves, Section 2.01.06.

F. Concrete for thrust blocks and collars shall be as specified in Section 2.03 CONCRETE
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2.01.04 Water Service Connections

MATERIALS
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A. Service connections shall be made by means of a service saddle, brass double strapping tapping
saddle Ford 202B series or approved equal on PVC mains. Direct taps may be used with
approval of the District Engineer.

B. The corporation stop shall be a Ford 700B or approved equal, of the same size as the diameter
of the water service lateral.

C. The yoke or setter shall be Ford 70 Series Coppersetter, model VBHC72-21W-11-33, or
approved equal. Model may be adjusted as required for meter size.

2.01.05 Meter Boxes

A. Meter boxes for 5/8 inch meters in % inch setters shall be 18” diameter precast concrete,
provided with a cast iron lid suitable for wand reading of meters, and with “Water Meter” cast
into the top. White ADS meter boxes may be utilized with prior approval of the District
Engineer.

B. Meter boxes for 1” meters in 1 inch setters shall be 21” diameter precast concrete, provided
with a cast iron lid suitable for wand reading of meters, and with “Water Meter” cast into the
top. White ADS meter boxes may be utilized with prior approval of the District Engineer.

2.01.06 Valve Boxes

A. All valves to be buried shall have cast iron valve boxes, firmly supported and maintained,

centered and plumb over the wrench nut of the valve. The boxes shall be of the extension type
with 39- to 60-inch extension. Boxes shall be equal to those manufactured by Tyler Pipe
Industries #664-S, or approved equal. Lids shall have the designation “Water” and “K.I.D.”
cast into them.
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2.01.07
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A

G.

Gate Valves
General. Valves shall be bronze-mounted, double-disc, iron body gate valves, and, when so
indicated or specified, shall have enclosed spur or bevel gearing. Valves shall have minimum
working pressure rating of 200 psi. Valves shall be non-rising stem, unless rising stems are
indicated on the drawings. Valves shall meet the requirements of AWWA Specification C-
500, except as modified herein. Valves shall operate drip tight with full pressure on either side
of the valve and no pressure on the other side. Packing and gearing shall be replaceable while
the valve is in service. End connections shall be flanged, push-on joint, mechanical joint, or
slip joint.
The flanges and drilling shall conform to dimensions of ANSI Standards for Class 125 or Class
250, for cold water. The joints shall be manufactured to conform to requirements of AWWA
C110/A21.10.
Valves shall be so designed that the gates and stem are clear of the full specified diameter
when open.
All valves shall turn clockwise to close.
When so indicated or specified, valves shall have cut steel spur gears or bevel gears in a
factory-installed, enclosed gear case. The case shall be air, water, and oil tight with seals on all
shafts. A worm gear position indicator shall be provided with geared valves.
The operating nut or wrench nut shall be cast iron, and shall be carefully fitted to the top of the
valve stem, secured to the stem by a threaded nut; with threads' %2-inch minimum, National
Coarse. The operating nut shall be 1-15/16-inch square at the top, 2-inch square at the base,
and at least 1-3/4-inch high. There shall be a round flange at the base with a distinct arrow cast
on the nut, and lettering to indicate direction to close or open.
The stems for all valves shall be of corrosion resistant material.

2.01.0 Butterfly Valves

A. General. Butterfly Valves shall be cast iron body, bronze mounted. Use butterfly valves on
14” and larger water mains. Valves shall conform to the requirements of AWWA C504,
except as modified herein. Short body or long body at contractor’s option or short body
only where disc will not interfere with adjacent fittings. Valves shall operate drip tight
with full pressure on either side of the valve and no pressure on the other side. Packing
and gearing shall be maintenance free. End connections shall be flanged or mechanical
joint.

B. The flanges and drilling shall conform to dimensions of ANSI Standards for Class 125 or
Class 250, for cold water. The joints shall be manufactured to conform to requirements of
AWWA C110/A21.10.

C. Valves shall be so designed that the gates and stem are clear of the full specified diameter
when open.

D. All valves shall turn clockwise to close.

E. When so indicated or specified, valves shall have cut steel spur gears or bevel gears in a
factory-installed, enclosed gear case. The case shall be air, water, and oil tight with seals
on all shafts. A worm gear position indicator shall be provided with geared valves.

F. The operating nut or wrench nut shall be cast iron, and shall be carefully fitted to the top of
the valve stem, secured to the stem by a threaded nut; with threads' ¥%-inch minimum,
National Coarse. The operating nut shall be 1-15/16-inch square at the top, 2-inch square
at the base, and at least 1-3/4-inch high. There shall be a round flange at the base with a
distinct arrow cast on the nut, and lettering to indicate direction to close or open.

G. The stems for all valves shall be of corrosion resistant material.
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2.01.09 Fittings
A. All pipe fittings shall be suitable to the pipe to which they are connected, and shall be
installed in accordance with the manufacturer’s recommendations.

2.01.10 Bedding
A. All water piping shall be bedded in sand.

2.01.11 Vaults
A. Vaults shall be constructed of concrete, either cast-in-place or pre-cast. They shall be
constructed to the dimensions shown on and otherwise in conformance with the approved
plans. Concrete shall conform to the requirements of Section 2.03 CONCRETE.
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2.02.01

2.02
2.02.01

Sewer Systems

Sewer Systems Material Summary Table

Sewer System Material Summary Table

ITEM

| DESCRIPTION

| MANUFACTURER | MODEL

2.02.02 SEWER PIPE

4” to 24” PVC

PVC SDR 35 - ASTM F679 &
ASTM D3034
Bell & Spigot with Rubber Gasket

JM Eagle, Vinyl Tech,
North American Pipe

Nose-on Lateral
Connection to
Main Line Sewer

“Inserta Tee” or Equal

Sewer Pipe Fernco
Connectors Or Approved Equal
2.02.03 MANHOLES

8” Entry Pipe Precast Concrete Sections Dura-crete

487, 607, 72” Dia. | Conforming to ASTM C478 Old Castle
(See Std. Dwg. SS2) Amcor

10” — 24” Entry Precast Concrete Sections with Con | Dura-crete

Pipe Shield Additive or Polymer Old Castle

487,60, 72” Dia. | Manhole System Amcor

Armorock

Force Main Precast Concrete Sections with Con | Dura-crete

Discharge Shield Additive or Polymer Old Castle

Manhole Manhole System Amcor

72” Diameter Armorock

Joint seal for

Kent Seal

Concrete Preformed Plastic Gaskets — Federal | K.T. Snyder Co., Houston,
Manholes & Specification SS-S-210(A) — Texas or Approved Equal
Grease RUB’R-NEK L-T-M

Interceptors

Ring & Cover D&L Foundry A1180 or Equal

22-3/4” Diameter Clear Opening,
Solid, Non-Rocking, Heavy Duty
Type with “Kearns Improvement
District

Manhole Steps

Cast-in-Place Copolymer
Polypropylene-encased, 60,000 psi
Tensile Strength Steel,

M.A. Industries, Inc., or
Approved Equal

Model PS1-PF

Drop Manhole

NOT PERMITTED without
Specific Approval of District
Engineer

GREASE INTERCEPTOR

Grease Interceptor

Precast Concrete — Minimum 1000
gallon. See Standard Drawings for
Sizing Requirements & Details

Dura-crete
Old Castle
Amcor

2.02.05

SEWER METERING

Support

| Supports, mounting posts, poles and |
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rails as required.

Prefabricated

Parshall Flume & Metering Virtual Polymer

Manhole with Manhole Compounds, LLC
Integral Flume
Controller Siemens (Milltronics) OCM IlI Siemens
mounted indicator transmitter,
housed in a NEMA 4X enclosure
complete with one weather proof
power outlet, located on a pole next
to the metering manhole.
Temperature Siemens TS-2 Temperature Sensor | Siemens
Sensor
Flow and depth Echomax XRS-5 Ultrasonic Siemens

sensor

continuous level measurement
transducer

Open Channel
Flow Meter and
Depth Sensor

Flow meter including depth sensor and flow transmitter shall be ultrasonic
type. The system electronics for the flow transmitter shall measure and
convert the time lapse between transmitted and received ultrasonic signal at
the sensor into a usable current signal. The electronics shall also compensate
the liquid level signal for the time delay variation caused by temperature
changes and then characterize the resultant signal by the “flow-to-head” curve
for the respective flow element being monitored to yield a 4-20mAdc output
signal that shall be linearly proportional to flow. The 4 mAdc value of the
output signal shall correspond to zero head and a zero flow, while the 20
mAdc value of the output signal shall correspond to maximum head and
maximum flow for the open channel flow metering equipment being installed

Fiberglass Grating

Square Duragrate Molded Fiberglass Grating

GEPLC

GE Versamax PLC with CPU E-05 Power Supply PWR202 and Analog Input Card
AL G262

Communication

GE MDS INET 900 IP radio with PCTEL Maxrad 710-970 MHZ Yagi Antenna and

Equipment — all required connectors and cabling.

Radio

Cabling 15” Heliax Times Microwave LMR-600 or equal
Lightening PolyPhaser IS-50NX-C2-MA bulkhead mounted
Protector

Grounding Kit

Wireless Solutions WGK-U2H5-UT or equal

2.02.06

SEWER LIFT STATION

Lift Station Site

Paved Access — Minimum 30’x 30’
Parcel Conveyed to KID

Sewer Lift Station
Wet Well
607-72” Diameter

Top Fiberglass Reinforced
Polyester (FRP) basin by Flygt

Submersible Non-
Clog Wastewater
Pumps

Flygt Pump (Spare pump provided
to KID with each installation)

Discharge Piping

Ductile Iron Pipe CL-50

MATERIALS
Sewer System
2.02.01 Material Summary Table — September 2016

40




Piping Flange Ductile Iron CL-125

Level Sensor Multitrode level control system
with backup float by Flygt

Electrical Conduit | PVC Schedule 40

Anchor Bolts Stainless Steel, American Standard
Machined Heavy Hexagon Heads
with Class 2 Fit and Threads.
ASTM A307 or ASTM F593
Stainless Steel.

Access Hatch Safe Hatch by Flygt

Automatic Flush Flygt

Valve

Check Valves Ball Valves

Electrical Supplies | Comply with National Electrical
& Components Code requirements for Class 1,

Group D, Division 1. Enclosure to
meet NEMA 4X with a stainless
steel dead front enclosure and
aluminum inner door

Standby Generator | Natural Gas or Propane fueled
manufactured by
Caterpillar/Olympian

Control Building | See Design Standards
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2.02.02 Pipe

This specification identifies pipe and fittings suitable for non-pressure drainage of wastewater.

A. PVC Sewer pipe

1.

All PVC Pipe and fittings shall be suitable for use as gravity sewer conduit.
Provisions shall be made for contraction and expansion at each joint with a rubber
ring, and the pipe shall be constructed with integral-wall bell-and-spigot push-on
type joints. All PVC gravity sewer pipe and fittings shall meet or exceed all of the
requirements of ASTM D3034. Minimum wall thickness shall be SDR-35.

Fittings. All fittings and accessories shall be as manufactured and furnished by the
pipe supplier or approved equal, and shall have bell and spigot configuration's
compatible with that of the pipe. The fittings shall be manufactured of the same
materials as the pipe to which they attach, and shall be installed as specified by the
pipe manufacturer.

Joints. The pipe and fittings shall be furnished with push-on type bell and spigot
ends for joining with a solid, uniform cross-sectional rubber gasket as the sealing
element. The rubber gasket shall meet the requirements of ASTM 3212. The bell
shall consist of an integral wall section with the rubber gasket factory-assembled
and securely locked to prevent displacement. The critical sealing dimensions of
the bell, spigot and gasket shall be in accordance with the manufacturer’s standard
dimensions and tolerances. The gasket shall provide an adequate compressive
force against the sealing surfaces of the bell and spigot so as to affect a positive
seal under all combinations of the joint tolerances. The gasket shall be the only
element depended upon to make the joint flexible and watertight. Solvent welded
joints will not be allowed for pipe sizes greater than 6” unless written approval is
obtained from the District Engineer prior to welding the joint.

Each pipe shall be clearly marked at 5-foot intervals to show the manufacturer’s
name or trademark, nominal pipe size, ASTM Designation, and have the material
designation “PVC”. All fittings shall be marked in a similar manner.

B. HDPE Sewer Pipe

1.

HDPE sewer pipe shall be PE3408 striped high density polyethylene pipe
manufactured in accordance with, and conforming to all requirements of ASTM D-
3350 and ASTM F-714; including ASTM standards for PE3408, Type III,
Category 5, Class C, Grade P34. Minimum wall thickness to be SDR 17 for Sewer
Main lines and SDR 11 for pressure Sewer Laterals. Exact wall thickness for force
mains and pressure Sewer Laterals shall be determined based upon operating
pressures. All HDPE sewer pipes shall be color coded according to the color
striping codes developed by the Utility Location and Coordination Council of the
American Public Works Association (APWA).

C. HDPE Joints

1.

HDPE pipe is to be joined by butt fusion method conforming to ASTM D 2657
and manufacturer’s recommendations; to provide heat weld as strong as pipe wall.

D. Electronic Marker

1.
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E. Geotextile Fabric
1. Non-biodegradable, non-woven, drainage fabric; Amoco No. 4547, Typar No.
3401, or approved equal.

F. Polymer Concrete Pipe

1. Polymer concrete pipe shall be manufactured in accordance with ASTM D6783.
Resin shall be polyester or vinyl ester to suit intended use with no Portland cement.
Joints shall meet the performance requirements of ASTM D6783 at 35 psi when
tested in accordance with ASTM D4161. Stainless steel joint sleeves/couplings
shall meet the requirements of ASTM A276 with ASTM F477 gaskets. Assembled
joints shall be flush with outside diameter. US Composite Pipe South or approved
equivalent.

G. Casing Pipe Materials

1. Welded Steel Pipe: ASTM A53, Grade B or approved equivalent.

2. Casing Insulators: Stainless steel casing insulators with 12-inch wide band and 2-
inch wide glass reinforced plastic runners; Model S12G-2, manufactured by
Pipeline Seal and Insulator, Inc. or approved equal.

3. Casing End Seals: Flexible S-shaped seals fabricated on synthetic rubber with
stainless steel bans and clamps; Model S Pull-on End Seals, manufactured by
Pipeline Seal and Insulator, Inc., or approved equal.

4. Casing End Seals: Flexible seals fabricated of synthetic rubber with stainless steel
bans and clamps; Model C Pull-On End Seals, manufactured by Pipeline Seal and
Insulator, Inc. or approved equal.

The minimum wall thickness of casings shall be as follows:

Item Casing Size Casing Wall
Thickness
1 12” and under 0.188”
2 14” thru 18” 0.312”
3 20” thru 22” 0.375”
4 24” thru 26” 0.438”
5 28" thru 32” 0.500”
6 34” thru 42” 0.562”
7 Larger casings as
directed by the
District Engineer

H. Bedding and Cover Materials
1. Pipe Bedding Material as specified.
2. Trench Backfill Material as specified.
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2.02.03
A.

Manholes
Pre-cast Sections. Except as otherwise specified herein or indicated on the drawings,
manholes shall be constructed using pre-cast base, riser, cone or flat slab top, and grade
ring sections conforming to ASTM C478, Pre-cast Reinforced Manhole Sections.
Concrete. Cast-in-place concrete, and grout, shall conform to applicable requirements of
Section 2.03 Concrete.
Base. Pre-cast base shall be manufactured by W.R. White Company, or Amcor, Inc., or
approved equal. Clear inside dimensions shall be 48”, 60 or 72” diameter, as indicated in
the design drawings.
Riser. Riser section(s), extending from the top of the base to the bottom of the cone
section or flat slab top, shall be pre-cast sections. Clear inside dimensions shall be 48, 60”
or 72” diameter, as indicated in the design drawings.
Top Sections. Manhole tops shall be pre-cast sections, either eccentric cone sections or flat
slab tops. Top opening shall be 30-inches minimum. Flat slab tops shall be used only
where indicated on the drawings. Design shall be based on H-20 live load and one-foot
maximum earth cover.
Joints. Wall joints, except grade rings, shall have male and female ends so that when the
riser(s) and top are assembled, the interior wall surface of the manhole shall be a uniform
and continuous surface within the tolerance of ASTM C478. Joints between pre-cast
sections, except grade rings, shall be sealed with preformed plastic gaskets conforming to
Federal Specifications SS-S-210(A), or with approved bituminous mastic sealant. Plastic
gaskets shall be RUB'R-NEK L-T-M as manufactured by K.T. Snyder Company of
Houston, Texas, or approved equal.
Grade Rings. Grade rings shall be precast, as required, to adjust height of manhole lid and
frame. Grade rings shall use mastic sealer to insure watertight installation. Maximum
height is 12-inches.
Frames and Covers. Frames and covers shall have a 22-3/4-inch diameter clear opening;
and shall be gravity, solid, non-rocking, heavy duty type meeting requirements for standard
manhole rings and covers. Covers shall have pickholes for opening, lockable lid if
indicated, vented lid design in improved areas and solid lid design in unimproved areas, H-
20 highway load rating. Covers shall have % diameter vent holes. Castings shall be of
uniform quality free of porosity, hard spots, and shrinkage defects. Covers shall have a
low profile waffle pattern similar to D&L Supply A 1181-WP and shall have “Sewer” and
“Kearns Improvement District” cast into them.
Manhole Steps. Provide plastic encased steel steps in walls, at spacing and orientation
indicated on standard drawings, Manhole Details. Steps shall be cast in place and shall be
copolymer polypropylene-encased, 3/4-inch diameter minimum, 60,000 psi tensile strength
steel, Model PS1-PF manhole steps as manufactured by M.A. Industries, Inc., or approved
equal. Steps shall be installed at 12” on center vertically, set into manhole wall directly
under opening.
Collars. Collars shall be constructed of concrete as indicated on the drawings.
In locations with pipes 12 inches in diameter or larger, and in locations where required by
the District Engineer, concrete materials shall be cast with CONSHIELD admixture or
approved equal.
Drop Manholes. Drop manholes shall not be permitted without specific approval of the
District Engineer.

. Laterals. Sewer laterals to customer properties shall be located at a depth and location so as

to provide gravity service to any portion of the property.
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2.02.04
A.

Acid Resistant Polymer Manholes
Provide acid resistant polymer manhole sections, base sections and related components
conforming to ASTM C 478. ASTM C 478 material and manufacturing is allowed
compositional and dimensional differences required by a polymer product.
Provide base riser section with integral floors, unless shown otherwise.
Provide riser sections joined with a flush flat end, alignment guides and gaskets so that on
assembly, manhole base, riser and top section make a continuous and uniform manhole.
Construct riser sections for polymer manholes from standard polymer manhole sections of
the diameter indicated on drawings.
Use various lengths of manhole sections in combination to provide correct height with the
fewest joints.
Design wall sections for depths and loading conditions with wall thickness (minimum 3
inches)
Provide tops to support HL-93 vehicle loading and receiving cast iron frame covers, as
indicated on drawings.
Design Criteria
Manhole risers, flat lids, grade rings and manhole base sections shall be designed by
manufacturer, to meet the intent of ASTM C 478 with allowable compositional and sizing
differences required by a polymer product.

1. AASHTO LRFD HL-93 design live loading applied to manhole cover and
transition and base slabs.

2. Polymer manholes will be designed based upon live and dead load criteria in
ASTM C 857

3. Unit soil weight of 120 PCF located above portions of manhole, including base
slab projections.

4. Internal liquid pressure based on unit weight of 63 PCF.

5. Dead load of manhole sections fully supported by transition and base slabs.

Design
Manhole risers, flat lids, grade rings and manhole base sections shall be designed, by
manufacture, to requirements of ASTM C 478 and ASTM C 857 as modified to accept
polymer construction in lieu of concrete as follows:

1. Polymer Mixture — the mixture shall consist solely of thermosetting resin sand and
aggregate. No cementitious materials shall be allowed.

2. Required wall thickness for all members will be that stated by polymer manhole
manufacturer based upon loading conditions and material properties. The
minimum wall thickness for risers and bases shall be 3 inches. The minimum
thickness for flat lids shall be 1 foot. The wall thickness of risers and flat tops shall
be not less than that prescribed by the manufacturer’s design by more than 5%. A
wall greater than the prescribed design shall not be cause for rejection.

3. Thermosetting Resin — The resin shall have a minimum of deflection temperature
of 158° F when tested at 264 psi (1.820 mPa) following Test Method D648. The
resin content shall not be less than 7% of the weight of the sample as determined
by test method D 2584. Resin selection shall be suitable for applications in the
corrosive conditions to which the structures will be exposed.

4. Each manhole component shall be free of all defects, including indentations,
cracks, foreign inclusions and resin starved areas that, due to their nature and
degree or extent, detrimentally affect the strength and serviceability of the
component part. The internal diameter of manhole components shall not vary more
than 1%. Variations in height of two opposite sides of risers and conical tops shall
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MATERIALS
Sewer System

10.

11.
Grouting

1.

not be more the 5/8 inch. The under run in height of a riser or conical top shall not
be more than ¥ in/ft. of height with a maximum of % inch in any one section.
Marking and ldentification — Each manhole shall be marked on the inside and
outside with the following information — Manufacturer’s name or trademark,
Manufacturer’s location and Production Date.

Manhole joints shall be formed with a flush flat end, alignment guides and gasket
so that on assembly, manhole base, riser and top section make a continuous and
uniform manhole. Joint sealing surfaces shall be free of dents, gouges and other
surface irregularities that would affect joint integrity.

Minimum clear distance between two wall penetrations shall be a minimum of 6”
on 48” to 72” diameter manholes and a minimum of 8” on larger diameter
manholes. A clearance of 3” is required between wall penetration and joint.
Construct invert channels to provide smooth flow transition waterway with no
disruption of flow at pipe manhole connections. Invert slope through manhole is as
indicated on drawings. Provide curves for side inlets and smooth invert fillets for
flow transition between pipe inverts. Unexposed support areas for enclosed invert
and bench areas may be constructed of fill material and coated with a covering that
will interlink with wall resins to prevent fill material corrosion.

Provide resilient connectors conforming to requirements of ASTM C 923 or as
required by the District Engineer. All connectors are to be water tight. Install
approved resilient connectors at each pipe entering and exiting manholes in
accordance with manufacturer’s instructions.

Exceptions to ASTM C 478 — components shall be designed for the intended
combinations of manufacturing materials. Component designs may be as non-
reinforced members or reinforced members as recommended by the manufacturer.
Steel reinforcement is not required for circumferential reinforcement, joint
reinforcement, base slab reinforcement or hoop reinforcement, but may be placed
for the purpose of product handling.

Polymer manholes shall not contain any ladder rungs or ladders.

All materials needed for grouting and patching will be a polyester mortar
compound provided by the manufacturer or an approved equal.
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2.02.05

Sewer Flow Meter

A. Submittals

1.

S

Provide component construction data, meter data, manhole data, flow transmitter
and depth sensor data, temperature sensor data, controller data, connection wiring
drawings and details.

Shop drawings shall be submitted.

If required, indicate special procedures required to install products specified.
Certify that products meet or exceed specified requirements.

Provide record location of all facilities.

Identify and describe unexpected variations to subsoil conditions or discovery of
uncharted utilities.

B. Materials

1.

oa s

MATERIALS
Sewer System

Support: Contractor shall provide supports and mounting posts, poles and rails as
required, sized to support the specified equipment and communications antenna
and solar power panels.
Prefabricated Manhole with Integral Flume: Flume shall be full-length molded
fiberglass reinforced polyester and shall be of an appropriate throat width and
operating range for the intended use. Manhole manufactured by Virtual Polymer
Compounds or approved equivalent.
Controller: Siemens Milltronics Continuous measurement Open Channel OCM |11
Ultrasonic Controller wall mounted indicator transmitter, housed in a NEMA 4X
enclosure complete with one weather proof power outlet.
Temperature Sensor: Siemens TS-2 Temperature Sensor
Flow and Depth Sensor: Echomax XRS-5 Ultrasonic continuous level
measurement transducer as manufactured by Siemens.
Flow Meter, Depth Sensor, and Flow Transmitter: Flow meter including depth
sensor and flow transmitter shall be ultrasonic type. The system electronics for the
flow transmitter shall measure and convert the time lapse between transmitted and
received ultrasonic signal at the sensor into a usable current signal. The electronics
shall also compensate the liquid level signal for the time delay variation caused by
temperature changes and then characterize the resultant signal by the “flow-to-
head” curve for the respective flow element being monitored to yield a 4-20mAdc
output signal that shall be linearly proportional to flow. The 4 mAdc value of the
output signal shall correspond to zero head and a zero flow, while the 20 mAdc
value of the output signal shall correspond to maximum head and maximum flow
for the open channel flow metering equipment being installed.
Fiberglass Grating: Square Duragrate Molded Fiberglass Grating or approved
equivalent and required stainless steel supports.
GE PLC: Contractor shall provide a GE Versamax PLC with CPU E-05 Power
Supply PWR202 and Analog Input Card ALG262.
Communication Equipment
a. Radio
i.  Contractor shall provide a GE MDS INET 900 IP radio with
PCTEL Maxrad 710-970 MHz Yagi Antenna and all required
connectors and cabling. Cable shall be !%2” Heliax Times
Microwave LMR-600 or equal.
b. Contractor shall provide a PolyPhaser IS-50NX-C2-MA Lightning
Protector or equal. Lightning protector shall be bulkhead mounted on the
antenna cable entrance into the equipment enclosure.
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MATERIALS
Sewer System

C.

Contractor shall provide a grounding kit Wireless Solutions WGK-U2H5-
UT or equal.

10. Solar Power System (where necessary)

a

b,
C.
d.

Solar Panels

Batteries

Mounting Hardware

Solar Power System shall be designed to provide two consecutive cloudy
days, including nights, during the winter time. System shall be designed to
provide continuous poser assuming radio transmissions every 20 seconds
for 4 second duration.

11. Appurtenant Items

a.

b.

C.

Equipment Enclosure

i.  Contractor shall provide corrosion resistant NEMA 4X enclosure.
Grounding System: Contractor shall provide ground rods and grounding in
accordance with manufacturers’ recommendations.
Conduits and Wiring: Contractor shall provide all conduits and wiring for
electrical power and signal transmission required for a complete and
functional installation. All connections shall be weatherproofed and
suitable for the outdoor location.
Support: Contractor shall provide supports and mounting posts, poles and
rails as required, sized to support the specified equipment and
communications antenna and solar power panels.

12. Miscellaneous Components: Other items shall be corrosion resistant as approved
by the District Engineer.
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MATERIALS
Sewer System

2.02.06

Sewer Lift Stations

A. Components

1.

2.

©

10.

11.

Pumps: As manufactured by Flygt and including Neva-clog or N series impellers
and seal failure protection. Three phase power shall be supplied where available.
Hatch: Shall be Safe-Hatch as manufactured by Flygt. Size as indicated on the
drawings. Hatches shall be manufactured of aluminum with heavy duty stainless
steel hardware with a minimum 300 pounds per square foot load rating.
Stand by Generators: Natural gas or propane fueled standby generator as
manufactured by Caterpillar/Olympian.
Control Panels: As fabricated by Utility Management Systems, Inc. and including
the following features/functions.

a. Cellular remote monitoring equipment as required by the District.

b. NEMA 4X with stainless steel dead front enclosure and aluminum inner

door.

c. Incoming power terminals with neutral and ground terminations.

d. NEMA rated circuit breakers.

e. NEMA rated motor starters with overload for each pump.

f. NEMA rated control circuit breakers.

g. NEMA rated control voltage transformer. If 460 B or 230V three phase
panel.

h. NEMA 4X hand off automatic selector switches.

i. Run lights.

j. Elapsed time meters.

k. High level alarm light with flasher.

I. Alternator.

m. Pump thermal and level sensor terminal strips

n. 50W heater with thermostat.

0. Phase monitor.

p. Surge arrestor.

g. Single phase capacitor kits on single phase panels.

r. UL 508 serialized.

Level Control: Multitrode level control system and a backup float set above alarm
level as manufactured by Flygt.

Fiberglass Basin: TOP fiberglass reinforced polyester rated (FRP) basin as
manufactured by Flygt.

Riser Sections: Precast riser sections of appropriate size and length, extending
from top of base section to bottom of top section.

Sump Base: Precast concrete base of appropriate size.

Joints: Base section, riser sections, and top section shall have lipped male/female
ends, which shall provide uniform and continuous interior wall surface.

a. Joints shall be sealed with pre-lubricated rubber gaskets, conforming to
requirements of ASTM C443 and C 361. Forsheda No. 114 Seal,
manufactured by Forsheda Pipe Seal Company or equal.

Provide appropriate size flexible sleeves of synthetic rubber, with stainless steel
clamps and bolts, for all gravity pipe openings in base section, Kor-N-Seal flexible
type boot or equal.

Automatic Flush Valves: Automatic sump desludging flush valve as manufactured

by Flygt.
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12.

13.

14.

15.
16.

17.

MATERIALS
Sewer System

Check Valves: Corrosion resistant ball type check valves as approved by the
District Engineer or his or her designee.

Isolation Valves: Corrosion resistant eccentric plug valves as approved by the
District Engineer or his or her designee.

Ventilation: Corrosion resistant ventilation as approved by the District
Engineer or his or her designee.

Alarm System: As provided by Utility Management Systems, Inc.

Miscellaneous Components: Other items shall be corrosion resistant as approved
by the District Engineer or his or her designee.

Vinyl Fence: As approved by the District Engineer or his or her designee.
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2.03 Concrete
General. Concrete for use in the Work shall conform to the requirements of this section.

2.03.01

Materials

ITEM

| DESCRIPTION

| MANUFACTURER | MODEL

2.03.01

Concrete Materials

Type Il Cement

General Use

Type 111 Cement

Ambient Temperature lower than
40°F

Type V

Sulfate Resistant — Exposed to
Sewage

Air Entraining

Exposed Concrete -4% - 8%

Retarding
Densifier

Water Reducer

Sika Chemical

Curing Materials

8 mil Polyethylene Sheet
ASTM C309, Type 1 Clear or
Translucent

Fibrous 1.5 Ibs./cubic yard — minimum 1”
Reinforcement long

Reinforcing Bars | Grade 60 steel

Slump 2" to 47

A. Cement. Cement shall conform to ASTM C150.
1. Type Il low-alkali cement shall be used for all work, except that Type Il low-alkali shall

be used when the ambient temperature is lower than 40 degrees F.

2. Type V Sulfate Resistant Portland Type, when exposed to sewage.
B. Aggregates Concrete aggregates shall conform to the requirements of ASTM C33.

1. Coarse aggregates shall consist of crushed stone or gravel, graded to meet the grading
requirements of ASTM C33. The maximum limits for deleterious substances in coarse
aggregate shall be as listed in ASTM C33. The maximum size of coarse aggregate
shall be as specified elsewhere for the type of concrete work but in no case larger than
2”. When not otherwise specified, aggregate shall be the largest size which is not
larger than one-fifth of the narrowest dimension between sides of forms, one-third of
the depth of slabs, or three-fourths of the minimum clear spacing between individual

reinforcing bars. Fine Aggregates.

Fine aggregate shall be within the following limits when tested in accordance with

ASTM C136.
Sieve
3/8”

No. 4
No. 8
No. 16
No. 30
No. 50
No. 100

Percent Passing
100

95 - 100

80 - 100

50 -85

25-60

10-30

2-10

Fine aggregate shall have not more than 45 percent retained between any consecutive

screens.

C. Fly Ash. Fly Ash shall conform to ASTM C618, Class F.
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D. Calcine Pozzolan. Calcined Pozzolan shall conform to ASTM C 618, Class N.
E. Synthetic Fiber Reinforcement shall comply with ASTM C 1116; %4 length.
F. Water

1. Water shall be of drinkable quality; clean, fresh, and free of deleterious amounts of
acids, alkalis or organic materials.

2. The quantity of mixing water measured into the batch shall be reduced by the amount
of free water contained in the fine and coarse aggregates. The weight of coarse and fine
aggregates shall be increased by the weight of water contained in them.

G. Admixtures.

1. Air-Entrainment. Air-entraining admixtures shall conform to ASTM C260.

2. Retarding Densifier. Retarding admixture shall be water-reducing and retarding
type: Plastiment as manufactured by Sika Chemical Corporation or approved
equal.

3. Curing Materials. Provide curing materials, when required, as follows:

a. Moisture Barrier. Moisture barrier shall be 8-mil polyethylene sheet,
polyethylene-coated barrier paper, or 1/8-inch thick asphalt core
membrane sheet.

b. Curing Compound. Curing compound shall be membrane-forming,
conforming to ASTM C309, Type 1, clear or translucent.

4. CONSHIELD admixture when required for acid-resistance by the District
Engineer.

H. Mix Design

1. Standard. Concrete mixes shall be designed using the absolute volume method as
described in ACI 211.1. Concrete shall be 6.3 bag mix, with a maximum water
cement ratio of 0.50, and shall be from an approved ready-mix plant.

2. Admixtures: Add acceptable admixtures as recommended in ACI 211.1 and at
rates recommended by manufacturer.

3. Fibrous Reinforcement is to be added where indicated, add to mix at a rate of 1.5
pounds per cubic yard, or as recommended by manufacturer for specific Project
conditions.

4. Normal Wight Concrete:

a. Compressive Strength, per ASTM C 39 at 28 days: 4,000 psi.

b. Fly Ash Content: Maximum 15 percent of cementitious materials by weight.

c. Calcined Pozzolan Content: Maximum 10 percent of cementitious materials by
weight.

d. Cement Content: Minimum 592.2 Ib. per cubic yard; 6.3 bag mix.

e. Water-Cement Ratio: Maximum 48 percent by weight.

f.  Total Air content: 4 to 6 percent for concrete exposed to freezing and thawing;

and 2 to 4 percent for other concrete; per ASTM C 173.

g. Slump: 4 to 2 inches for structures; 3 to 1 % inches for blocks and pavement.
h. Maximum Aggregate Size: one inch.
I. Entrained Air

1. Use air-entraining admixture in all concrete, providing not less than 4 percent or
more than 6 percent entrained air for concrete exposed to freezing and thawing,
and from 2 percent to 4 percent for other concrete.

J. Retarder

1. Add Plastiment, or approved equal, to the concrete mix when ambient
temperatures exceed 85 degrees F. Retarder shall be added in amounts as
recommended by the manufacturer.
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K. Adjusted Mixes
1. Mix designs may be adjusted when material characteristics, job conditions,
weather, test results or other circumstances warrant. The total water content per
bag of cement shall not be exceeded. The cement content per cubic yard of
concrete shall not be reduced. Do not use revised concrete mixes.
L. Grout
1. Provide cement grout mixture of 1 part Portland Cement to 3 parts fine aggregate
(1/4-inch maximum), by volume, with minimum water required for placement and
hydration.  Adjust formulation as required for use of special admixtures.
Admixtures used in grout shall be acceptable to the District Engineer.
2. Minimum Compressive Strength at 48 hours: 2,400 psi,
3. Minimum Compressive Strength at 28 days: 7,000 psi.

M. Epoxy Bonding
1. System per ASTM C881, type as required by Project conditions.

N. Joint Devices and Materials
1. Waterstops: PVC type, COE CRD-C 572.
2. Joint Filler: ASTM D 1751; Asphalt impregnated fiberboard or felt, 42" thick with
a tongue and groove profile.
O. Reinforcement
1. Reinforcing Bars. Steel for reinforcing bars to be embedded in concrete shall be
deformed bars of the size indicated on the drawings. Bars shall be free from defect
and kinks, and from bends not shown on the drawings. The bars shall conform to
the requirements of ASTM A615. Bars shall be Grade 60. All bars shall be new
stock, free from rust scale, mill scale, or excessive rust when placed in the work.
A thin coating of red rust resulting from short exposure will not be considered
objectionable; any bars having rust scale, mill scale or a thick rust coat shall be
thoroughly cleaned, or shall be rejected and removed from the premises upon the
order of the District Engineer.

2. Reinforcing Mesh. The wire mesh or fabric shall be of the size, number of wires
and weight indicated on the drawings or directed by the District Engineer. It shall
conform to ASTM A185. All reinforcing mesh shall be of new stock, free from
excessive rust when placed in the work.

Wire. Plain wire shall conform to ASTM A82-02.
4. Installing Reinforcement
a. Comply with requirements of ACI 301. Clean reinforcement of loose rust
and mill scale, and accurately position, support, and secure in place to
achieve not less than minimum concrete coverage required for protection.
b. Install wire fabric in maximum possible lengths, and offset end laps in
both directions. Slice laps with tie wire.
c. Verify that anchors, seats, plates, reinforcement and other items to be cast
into concrete are accurately placed, positioned securely, and will not
interfere with concrete placement.

w

P. Mixing
1. Transit Mixers: shall comply with ASTM C 94.
2. During hot weather or under other conditions contributing to rapid setting of
concrete, mixing times will be reduced as follows;
a. When air temperature is between 85 and 90 degrees (F), reduce mixing
time and delivery time from 90 minutes to 75 minutes.
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3.

b. When air temperature is above 90 degrees (F), reduce mixing time to 60
minutes.
Provide batch ticket for each batch used in the Work. Ticket shall indicate Project
identification name and number, date, mix type, mix time, quantity, and amount of
water added.

Q. Preparation

1.

Formwork: Comply with requirements of ACI 301. Design and fabricate forms to
support all applied loads until concrete is cured, and for easy removal without
damage to concrete.

Forms shall be mortar tight, properly aligned, as indicated, to produce concrete
surfaces meeting the surface requirements specified herein.

Forms shall be constructed so they can be removed without hammering on or
prying against concrete, and without damaging concrete in any way.

Verify that forms are clean before applying release agent.

Coordinate placement of joint devices with erection of concrete formwork and
placement of form accessories.

Prepare previously placed concrete by cleaning with steel brush and applying
bonding agent in accordance with manufacturer’s instructions.

In locations where new concrete is doweled to existing Work, drill holes in
existing concrete, clean holes of dust and debris, fill holes with epoxy bonding
agent, and insert steel dowels.

The District Engineer’s review of formwork will not relieve the Contractor from
any responsibility as to the adequacy of the formwork, shoring and bracing design.
All formwork installed by the Contractor shall be solely at his risk. The District
Engineer’s review will not lessen or diminish the Contractor’s liability.

R. Alignment and Tolerances. Formwork shall be designed and constructed so that concrete
surfaces of finished structures will comply with the tolerances specified in ACI 347; and will
conform to the following:

1. Vertical Alignment shall have a maximum allowable variation, from bottom to top of a
wall, is plus or minus 3/8 inch.
2. Plumb maximum allowable variations are as follows:

a.

b.

C.
d.

In plumb and surfaces of columns and walls is plus or minus ¥ inch in any 10 feet
of length; and a maximum of one-inch for entire length.

In plumb for exposed corner, control-joint grooves, or other conspicuous lines is
plus or minus ¥ inch in any 20 feet of length; and a maximum of % inch for the
entire length.

Wall thickness: shall not vary more than minus 1/8 inch or plus % inch.

Level or Grade: maximum variation from level or grade indicated shall not exceed
plus or minus ¥ inch in any 10-feet of length; or plus or minus 3/8 inch in any 20
feet of length.

Distance: maximum variation in distance between walls, columns, or other
members shall not exceed plus or minus % inch in any 10 feet of length; and not
more than one-inch total variation.

S. Placing Concrete

1. Place concrete in accordance with ACI 304R.

2. Place concrete for floor slabs in accordance with ACI 302 1R.

3. Notify District Inspector not less than 24 hours prior to commencement of placement
operations. No concrete shall be placed until all formwork, construction joints,
reinforcing steel, and other items have been completed and accepted by the District
Inspector.
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11.
12.

13.

14.

15.

16.

17.

18.
19.

20.
21.

22.

23.

Before placing concrete, inspect and complete formwork installations, reinforcing steel
placement, and items to be embedded or cast-in.

Notify other crafts involved in ample time to permit installation of their work:
cooperate with other trades in setting such work.

All dirt, chips, sawdust, debris, mud, water and other foreign matter shall be removed
from within forms or within excavated areas adjacent to forms before any concrete is
placed.

Ensure reinforcement, inserts, waters-tops, embedded parts, and formed construction
joint devices will not be disturbed during concrete placement.

Separate slabs on grade from vertical surfaces with ¥4 inch thick joint filler.

Install joint devices in accordance with manufacturer’s instructions.

. Concrete shall be conveyed from mixer to forms as rapidly as possible with specified

time limits; and by methods that will prevent segregation of concrete mix.

Concrete shall be placed within 15 minutes after it has been discharged from mixer.
Provide adequate equipment and labor for conveying concrete to ensure a continuous
flow of concrete at delivery point.

Concrete shall be deposited as close as possible to its final position in the forms; there
shall be no vertical drop greater than 8 feet, except where suitable equipment is
provided to prevent segregation of concrete and where specifically authorized.

Deposit concrete so that it will be defectively consolidated in horizontal layers not
more than 12 inches thick, except that all slabs shall be placed in single layer.

Where placement consists of several layers, place each layer while the preceding layer
is still plastic to avoid cold joints, and within 30 minutes after placement of preceding
layer.

Maintain records of concrete placement. Record date, location, quantity, air
temperature, and test samples taken.

Place concrete continuously between predetermined expansion, control, and
construction joints.

Do not interrupt successive placement; do not permit cold joints to occur.

Do not use concrete which becomes non-plastic or unworkable, does not meet the
required quality control limits, or which has become contaminated by foreign
materials. Do not use re-tempered concrete. Remove rejected concrete from the Project
site and dispose of in an acceptable manner.

Place floor slabs in checkerboard or saw cut pattern indicated.

Saw cut joints within 24 hours after placing. Use 3/16-inch thick blade, cut into ¥
depth of slab thickness.

Screed floors and slabs on grade level, maintaining surface flatness of maximum
variation of ¥ inch in 10 feet.

Concrete shall not be placed in water, nor shall water be allowed to rise over freshly
placed concrete until the concrete has set sufficiently to prevent its being damaged
thereby.

T. Consolidating

1.

2.
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Consolidate each layer of concrete immediately after placement with internal vibrators
in accordance with ACI 309, except for slabs 4 inches thick or less.

Vibrators shall be inserted vertically at uniform spacing over entire area of placement;
spacing to be approximately 1-1/2 times radius of action of vibrator. Vibrators shall
penetrate rapidly to bottom of layer being placed, and at least 6 inches into the
preceding layer.
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3.

Vibrators shall be supplemented by hand spading adjacent to forms on exposed
surfaces. Concrete shall be compacted and well worked into all corners and angles in
forms, and around reinforcement and embedded items.

U. Concrete Finishing

1.

2.

3.

4.

5.

Repair and patch surface defects, including tie holes, on all surfaces immediately after
removing formwork.

Unexposed Form Finish: Rub down or chip off fins or other raised areas ¥ inch or
more in height.

Exposed Form Finish: Rub down or chip off and smooth fins or other raised areas Y4
inch or more in height. Provide finish as follows.

Smooth Rubbed Finish: Wet concrete and rub with carborundum brick or other
abrasive, not more than 24 hours after form removal.

Grout Cleaned Finish: Wet areas to be cleaned and apply grout mixture by brush or
spray; scrub immediately to remove excess grout. After drying, rub vigorously with
clean burlap, and keep moist for 36 hours.

V. Concrete Slabs: Finish to requirements of ACI 301, 1R, and as follows:

1.
2.
3.
4.

5.

Wood float surfaces that will receive trowel finish or other finishes, as indicated.

Steel trowel surfaces that will be left exposed.

Broom finish exterior concrete to provide no-slip finish.

In areas with floor drains, maintain floor elevation at walls; pitch surfaces uniformly to
drains at 1:50 nominal.

All exposed edges to be chamfered; % inches minimum.

W. Curing and Protection

1.

N

S

7.
8.
9.

Comply with requirements of ACI 308. Immediately after placement, protect concrete
from premature drying, excessively hot or cold temperatures, and mechanical injury.
Maintain concrete with minimal moisture loss at relatively constant temperature for
period necessary for hydration of cement and hardening of concrete.

Normal concrete: Not less than 7 days.

Formed Surfaces: Cure by moist curing with forms in place for full curing period.
Surfaces Not in Contact with Forms:

Start initial curing as soon as free water has disappeared and before surface is dry.
Keep continuously moist for not less than three days by water ponding, water-fog
spray, or saturated burlap, as acceptable to the District Engineer.

Begin final curing after initial curing but before surface is dry.

Moisture retaining cover: Seal in place with waterproof tape or adhesive.

Curing compound: Apply in two coats at right angle, using application rate
recommended by manufacturer.

X. Field Quality Control

1.
2.
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An independent testing agency will perform field quality control tests, as specified.
Provide free access to concrete operations at Project site and cooperate with appointed
firm.

Submit proposed mix design to the District Engineer and testing firm for review prior
to commencement of concrete operations.

Tests of concrete and concrete materials may be performed at any time to ensure
conformance with specified requirements.

Compressive Strength Tests: ASTM C39. For each test, make and cure three concrete
test cylinders. Obtain test samples for every 50 cubic yards or less of concrete placed
each day.
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10.

11.

12.

Take two additional test cylinders during cold weather concreting, cured on job site
under same conditions as concrete it represents.

Perform one slump test for each load at point of discharge; and perform slump test
with each set of test cylinders taken.

If maximum slump for the application is exceeded, it will be assumed that the water
content is excessive and the load shall be rejected.

If slump is less than the minimum for the application, a measured quantity of water
may be added to the mix; quantity shall not exceed 1/6 gallon of water per bag of
cement.

Water shall be added only in the presence of the District Inspector and after a slump
test has been made.

If concrete has been mixed for more than one hour, the loss of slump shall be
considered as being caused by setting of the concrete; water shall not be added, and the
load shall be rejected.

Perform test to determine air content in accordance with ASTM C231; a minimum of
one test shall be done each time a slump test is made. Air content shall be within
specified limits.

Y. Defective Concrete

1.

Test Results: The testing agency shall report test results in writing to the District
Inspector and Contractor within 24 hours of test.

Defective Concrete: Concrete not conforming to required lines, details, dimensions,
tolerances or specified requirements.

The District Inspector will determine repair or replacement of defective concrete. The
cost of additional testing shall be borne by the Contractor when defective concrete is
identified.

Do not patch, fill, touch-up, repair, or replace exposed concrete except upon express
direction of the District Inspector for each individual area.

Z. Schedule — Concrete Types and Finishes

1.

Structure not exposed to View: 4,000 psi at 28 day concrete cure; form finish surface,
with honeycomb and holes filled and repaired.

Exposed Structures: 4,000 psi at 28 day concrete cure; air entrained, smooth rubbed
finish
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2.04 TRENCH EXCAVATION
General - Trench Excavation for the Work shall conform to the requirements of this section.

2.04.01

Trench Excavation

A. Call “Blue Stakes” 48 hours in advance of excavation work to mark existing underground

utility
Work.

locations. Verify locations and elevations of existing utility lines in the area of the
Protect all utility lines from excavating equipment and vehicular traffic.

B. Verify that Survey bench marks and intended elevations for the Work are as indicated.
Protect benchmarks, survey control points, existing structures, fences, sidewalks, paving,

curbs,

and other improvements from excavating equipment and vehicular traffic.

C. Protect plants, lawns, and other features to remain.
D. Notify utility company to remove and relocate utilities, where and as required.
E. Trench Excavation

1.

Excavate trenches as required to allow Project pipe to be installed to design
alignment and grade.

Notify the District Inspector of unexpected subsurface conditions and discontinue
affected Work in area until notified to resume Work.

It is recommended that all trench excavation be done according to OSHA
Standards and other applicable regulations,

Do not interfere with adjacent foundations.

Excavate trenches to width, depth and cross section as indicated on the trench
detail drawings.

Hand trim excavations. Remove loose matter.

Remove large stones and other hard matter which could damage piping or impede
consistent backfilling or compaction.

Remove excavated material that is unsuitable for re-use on the Project from site
and dispose of in an acceptable manner.

Where approved by the District Inspector, stockpile excavated material to be re-
used in areas designated on site.

10. Remove excess excavated material from site and dispose of it in an acceptable

11.

Trench Excavation
2.04.01 Trench Excavation —

manner.
During construction, provide and maintain sufficient means and devices to
promptly remove and properly dispose of all water entering excavations or other
parts of the Work.
a. Dispose of water from work area in an acceptable manner, without damage
to adjacent property.
b. No pipe, concrete footings, foundations or floors shall be installed in
water.
c. Water shall not be allowed to rise over concrete until it has set for at least
24 hours.
d. Water shall not be allowed to rise against walls and supporting beams for a
period of 14 days after completion of walls and beams.
e. Any damage to pipe work or concrete work caused by water shall be
repaired by the Contractor, at Contractor’s expense.
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12. The use of explosives will not be allowed, unless specifically reviewed and
accepted by the District Inspector and District Engineer. All blasting shall be done
by a reputable contractor specializing in the use of explosives, who is acceptable to
the District Inspector and District Engineer.

13. Contractor shall provide, at no cost to the District, excavation and safety
equipment for test holes used in quality assurance testing as directed by the District
Inspector.

F. Preparation for Water Line Placement

1. Cut out soft areas of subgrade not capable of compaction in place. Backfill with
bedding material, Fill Type I, or stabilization material, Fill Type V, or other
acceptable material, as directed by the District Inspector.

2. Correct areas that are over-excavated.

a. Fill Type Il or Fill Type 11 flush to required elevation, compacted to at
least 96 percent of the maximum dry density as determined by the standard
Proctor method (ASTM D-698) or at least 91 percent of the maximum dry
density as determined by the modified Proctor method (ASTM D-1557).
G. Remove unused stockpiled materials; leave area in a clean and neat condition. Grade
stockpile area to prevent standing surface water. Leave borrow areas in a clean and neat
condition. Grade to prevent standing surface water
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2.05 TRENCH BACKFILL AND COMPACTION

Trench Backfill

2.05.01 Trench Backfill & Compaction — September 2016

2.05.01
A

O

Trench Backfill and Compaction

Separate differing materials with dividers or stockpile separately to prevent intermixing.
Prevent contamination of the stockpiled material and protect from erosion and deterioration
of the materials
No frozen materials shall be used as backfill.
Backfill materials shall be free of organic materials.
No man made materials shall be used as backfill, unless otherwise approved by the District
Engineer.
Trench Backfill Materials

1. General Fill — Fill Type 1: Imported borrow or soil excavated on site if acceptable

to the District Engineer; conforming to Type A-2 of AASHTO Classification of
Soils and Soil-Aggregate Mixtures.
a. Graded.
b. Free of lumps larger than 3 inches, rocks larger than 2 inches, and debris.
Fill Type II: Native or imported material meeting the following requirements.
a. Graded.
b. Free of lumps larger than 3 inches, rocks larger than 2 inches, organic
material and debris.
c. Not more than 20% of material passing No. 200 sieve.
Fill Type I1I: Angular crushed washed stone; free of shale, clay, friable material,
organic material and debris, all material being between %z inch and 1 % inch in
size, unless otherwise specified by the pipe manufacturer and approved by the
District Engineer.
Fill Type IV: Natural stone; washed, free of clay, shale, and organic matter.
a. Graded in accordance with ASTM C 136, within the following limits:
i.  Minimum Size: ¥ inch
ii.  Maximum Size 5/8 inch
Fill Type V: Free draining granular backfill material; natural or crushed aggregate.
a. Graded in accordance with ASTM C-136, within the following limits:
i.  2-inchsieve: 100 percent passing.
ii. l-inchsieve: 95 to 100 percent passing.
iii.  %-inchsieve: 25 to 60 percent passing.
iv.  No.4sieve:  0to 10 percent passing.
Fill Type VI: Natural river or bank sand; washed; free of silt, clay, loam, friable or
soluble materials, and organic matter.
a. Graded in accordance with ASTM C-136, within the following limits:
i.  No. 4sieve: 100 percent passing.
ii.  No. 14 sieve: 10 to 100 percent passing.
iii.  No.50sieve: 5 to 90 percent passing.
iv.  No. 100 sieve: 4 to 30 percent passing.
v.  No. 200 sieve: 0 percent passing.
Fill Type VII: Top Soil excavated on-site.
a. Graded.
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b. Free of roots, rocks larger than ¥ inch, subsoil, debris, large weeds and
foreign matter.
c. Acidity range (pH) of 5.5 to 7.5.
d. Containing a minimum of 4 percent and a maximum of 25 percent
inorganic matter.
e. Conforming to ASTM D2487 Group Symbol OL or OH.
8. Fill Type VIII: Material excavated during trenching operations, not conforming to
Type Il requirements.
a. May only be used as trench backfill if recommended by the geotechnical
engineer of record and approved by the District Inspector and the District
Engineer.
b. Geotechnical engineer of record shall define placement and compaction
methods.
c. Contractor and/or Developer shall employ and pay for full time quality
control services of the geotechnical engineer of record.
d. Upon completion of the project, the geotechnical engineer of record shall
prepare a letter summarizing:
i.  Testing methods, test frequencies and observations.
ii.  Any non-conforming conditions (s) and corrective action(s) taken
to remedy the non-conformity(ies).
iii.  Compliance of the work to the project specifications.
9. Concrete for Fill: Lean Concrete.
a. Conforming to Flowable Fill, Section 605 of the Utah Department of
Transportation’s Standard Specifications.
10. Fill Type IX — Low Permeable Fill
a. Free of lumps larger than 3 inches, rocks larger than 2 inches and debris.
b. 20 to 40 percent of material passing the No. 200 sieve.
c. Liquid Limit 30 to 50.
F. Trench Backfill
1. Fill to finish contours and elevations indicated.

2. Fill up to subgrade elevations where indicated.

3. Employ a placement method that does not disturb or damage other work.

4. Do not fill over porous, wet, frozen or spongy subgrade surfaces.

5. Maintain moisture content of fill materials within two (2) percent of optimum

moisture as determined by ASTM D-698 or ASTM D-1557 to attain required
compaction density.
6. Place and mechanically compact materials in equal continuous layers not
exceeding 8 inches in compacted depth.
7. Reshape and re-compact fills subjected to vehicular traffic.
8. Pipe Zone:
a. Use Natural river or bank sand, Fill Type VI; or other acceptable material.
b. Fill under, around and over water pipe as indicated on the “Standard Water
Trench Detail” Drawing.
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10.

11.

12.

13.

c. Use Lean Concrete fill material in areas of excessive cover over pipe, as
directed by the District Inspector.

i.  Excessive cover shall be determined by pipe manufacturer and
approved by District Inspector.

ii.  Compact to at least 96 percent of the maximum dry density as
determined by the standard Proctor method (ASTM D-698) or to
at least 91 percent as determined by the modified Proctor
compaction method (ASTM D-1557).

Trench Backfill Above Pipe Zone:

a. Use fill Type Il or local governing body’s specification if more stringent.

b. Fill up to subgrade elevations or finish grade, as indicated.

c. Compact to at least 96 percent of the maximum dry density as determined
by the modified Proctor compaction method (ASTM D-1557) or to local
governing body’s specification, if more stringent.

Under curb and gutter, sidewalks, slabs-on-grade, and other concrete work:

a. Use granular fill, Fill Type Il

b. Compact to at least 96 percent of the maximum dry density as determined
by the standard Proctor method (ASTM D-698) or to at least 91 percent of
the maximum dry density as determined by the modified Proctor
compaction method (ASTM D-1557).

At Landscaped Areas.

a. Use general fill. Fill Type 1.

b. Fill up to 4 inches below finish grade elevations.

c. Compact to at least 91 percent of the maximum dry density as determined
by the modified Proctor compaction method (ASTM D-1557) or to local
governing body’s specification, if more stringent

After placement, compaction and testing of mechanically compacted backfill is
completed, Contractor may utilize other compaction methods when accepted by
the District Inspector and/or District Engineer.

Where required, restore surface to as near original condition as is reasonably
possible.

G. Quality Control

1.

Trench Backfill

2.05.01 Trench Backfill & Compaction — September 2016

All testing is to be done by an independent testing company for the Contractor or
Developer; test results for all tests will be sent to the District within 24 hours after
the tests have been completed.

Perform compaction, moisture and density testing on compacted fill in accordance
with ASTM D1556, ASTM D2167, ASTM D2922, or ASTM D3017.

Evaluate results in relation to compaction curve determined by testing material in
accordance with ASTM D-698 (“Standard Proctor”). ASTM D-1557 (“Modified
Proctor”).

If tests indicate Work does not meet specified requirements, remove Work, replace
and retest.

Frequency of Tests as directed by the District’s Inspector with a least one test for
each 200 CY of material.
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6. The District Inspector shall have the right to determine when and where all soil
testing shall be performed.

7. Contractor shall provide excavation and safety equipment for test holes used in
quality assurance testing as directed by the District Inspector, at no cost to the
District.

8. The District may perform additional quality assurance testing to verify
conformance with these specifications.

a. Contractor shall provide excavation and safety equipment for test holes
used in quality assurance testing as directed by the District Inspector.
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2.06 Secondary Water Systems
2.06.01 Secondary Water Systems Material Summary Table
| ITEM | DESCRIPTION | MANUFACTURER |  MODEL
PIPE (Must be NSF approved)
4”to 10” PVC C-900 Class 305 (DR 14) or Class | JM Eagle, Vinyl Tech,
235 (DR18) — Colored with purple | North American Pipe
dye 512
Ductile Iron Pipe Class 52 or Pressure Class 350 psi, | American Ductile Iron,
12” to 30~ AWWA C151 with Push On Joints, | Pacific States Cast Iron
AWWA C111. Pipe, U.S. Pipe
Copper Tubing Type K, ASTM B 88 Table 3, Cerro Flow Products,
“Dimension, Weight, and Mueller, or approved equal
Tolerances,” Capable of
Connecting to AWWA Standard
Water Service Taps and Fittings
VALVES (4” and Larger)
Butterfly Valves 12 to 487, Cast Iron Body, Bronze | Mueller, Lineseal Ill,
Mounted. Conform to requirements | Clow, Style 4500 & 1450
of AWWA C504 American Series 2500
Gate Valves 4”10 127, Resilient Wedge, Cast Mueller A-2360
Iron Body, Bronze Mounted. Non- | M&H Style 7000
Rising Stems with “O” Ring Seals | American Series 2500
Conform to requirements of
AWWA C504. Open
Counterclockwise.
VALVES (3” and Smaller)
Gate Valve 27-3” Resilient Wedge Mueller Series 2360
American Series 2500
Clow Model 2639
Ball VValve ¥ t02” Ford Meter Box Model B11
Mueller Mueller 300
Corporation Stop Ford N/A
Compression Ford N/A
Angle Valve
Corporation Ford N/A
Valves
Angle Meter Valve Ford N/A
Curb Valve Ford N/A

CHECK VALVE (Outside Weight and Lever Required)

Valves 2 5 and
Smaller

200 psi Working Pressure, Y-
Pattern, Bronze, Regrinding, Swing
Check Valve with Screwed Ends

Valves 3” and

Iron Body, Bronze Mounted,

Larger Flanged Ends, Swing Valves with
Stainless Steel Hinge Pins
BACKFLOW PREVENTER
RP Backflow Reduced Pressure Backflow Device
Device as Approved by the State of Utah

Division of Drinking Water
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METERS (KID will Provide and Install Meters)

=27 Typical Service Meter Sensus
3” —6” Compound | For wide flow rate applications Neptune Tru/Flo
PIPE FITTINGS
Service Fitting Compression Connection Mueller 110 Compression
Ductile Iron Tees, Class 250 AWWA C110 American Ductile Iron
Fittings Clow
U.S. Pipe
Ductile Iron Bends, Reducers, and End Caps, American Ductile Iron
Fittings Class 250, AWWA C110 Clow
U.S. Pipe
1.57 -24” Coupling and Repair Clamp, Versa-Max
Coupling AWWA C-219, AWWA C-230,
NSF-372, and NSF-61
6” — 30” Ductile Mechanical Joint Connection One Lok Mechanical Joint
Iron Fittings SLDE Wedge
Restraint Gland
Pak
6” —14” PVC Mechanical Joint Connection One Lok Mechanical Joint
Fittings SLCE Wedge
Restraint Gland
Pak
6” —30” Ductile Gasket per ANSI/AWWA U.S. Pipe Tyton Gasket
Iron Fittings C111/AR111
Copper Fittings 45° & 90° Copper Fittings, Per
AWWA C800. AWWA C110
Copper Fittings Service Connections, Type K, with
Flare 200 psi Compression Fittings,
per AWWA C800
VAULTS
Pre-Cast Vault Per Standard Drawing AMCOR
Old Castle
Dura-Crete
Meter Box 2”
Meter Box 17 or
Less

Vault Ladder

LOCATING WIRE TAPE

Wire

12 Gauge Insulated Copper

Wire Splice

Direct Bury (DBR) Splice Kit

Warning Tape

COVERING / LIDS

Valve Cover

8” Outside Diameter, Cast Iron,
“Reuse Water” should be Cast on
the Cover

Meter Box Cover

24” Cover with Inset Lid

The Ford Meter Box
Company, Inc.

Standard Vault Lid

H-20 Load Rating

Traffic Rated Vault

H-20 Load Rating
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Lid
Valve Box: Buried | 2 Piece, Cast Iron, Slip Type, Class | C.I. — 562A vb or
in Traffic Areas 35 Heavy Duty, 5 %” Shaft witha | Approved Equal
Drop Lid
Valve Box: Buried | 2 Piece, Cast Iron, Slip Type, Class | C.I. - 562A vb or
in Non-Traffic 35 Heavy Duty, 5 ¥4 Shaft witha | Approved Equal
Areas Drop Lid
MISCELLANEOUS
Bolts Stainless Steel, American Standard
Machined Heavy Hexagon Heads
with Class 2 Fit and Threads.
ASTM A325 (1/2”to 1 147)
Anchor Bolts Stainless Steel, American Standard
Machined Heavy Hexagon Heads
with Class 2 Fit and Threads.
ASTM A307 or ASTM F593
Stainless Steel.
Washers Grey Iron, ASTM A126
Meter Bushing 1”x 1 ¥ Thread Size
Steel Pedestal Steel Pedestal Pipe Support Under
Each Meter or as Directed by
Inspector
Valve Stem Steel, Welded Construction, Hot
Extension Dipped Galvanized with Top
Centering Ring and 2” Operating
Nut or Approved Equal.
Valve Slip Can Steel Slip Can to Fit Cover, Class C.I. —562A vb or Casting, Inc.
35 Heavy Duty (Minimum of 90 Approved Equal
Ibs.)
Valve Can Tube SDR 35 or Approved Equal
Valve Cover 8 Outside Diameter, Cast Iron
Tapping Saddle 1” Tap if Meter is New
Poly-wrap Buried Mechanical Ductile Iron
Joints, Grease and 8 mil Vinyl
Wrap Plastic Cover
Bond Breaker 8 mil Poly Wrap for Concrete to
Fitting Separation
COMBINATION AIR / VACUUM VALVES
Air / Vacuum 1” — 4” Single Body APCO 140C
Valve Val-matic 201C & 203C
Air / Vacuum 1” — 4” Dual Body APCO 1800 Series
Valve Val-matic 101S/22 &
Crispin 104S/38
TAPPING SLEEVES AND SADDLES
3” TO 24” Tapping | Stainless Steel
Sleeve
1” to 2” Service Bronze/Brass w/ Double Strap
Saddle
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2.06.02 Pipe:

This section covers water transmission pipe and fittings for the pressurized transmission and distribution of

secondary water. All piping for Secondary Water Systems shall be Polyvinyl Chloride, unless otherwise

approved by the District Engineer.

A Polyvinyl Chloride (PVC) Pipe shall meet or exceed the requirements of AWWA C900 or AWWA
C909. The pipe shall be homogeneous throughout; and free from visible cracks, holes, foreign
inclusions, or other defects. The pipe shall be uniform as commercially practicable in color,
opacity, density and other physical properties. Pipe surfaces shall be free from nicks, scratches,
gouges and other imperfection that might weaken the pipe wall or cause leakage at joints.

B. Pressure class rated pipe shall provide not less than the following allowable working pressures as
determined by AWWA C900 or AWWA C909:

Allowable Working Pressure Minimum
Pressure Class psi Dimension Ratio (DR)
150 150 18
200 200 14
C. The dimensions and tolerances of the pipe barrel and bell ends shall conform to the applicable

requirements of AWWA C900 or AWWA C909 for the pressure-class specified for ductile iron
outside diameter pipe.

D. All fittings and accessories shall be as manufactured or recommended by the pipe manufacturer, or
approved equal, and have bell and spigot configurations identical to that of the pipe. The pipe
fittings may be manufactured from PVVC, ductile iron or welded steel, and shall have strength equal
to or greater than the pipe to which they attach. Fittings shall be installed as specified by the
manufacturer.

E. The pipe and fittings shall be furnished with integrally thickened bell and spigot ends; for joining
with a solid, uniform cross-sectional elastomeric gasket as the sealing element. Couplings are not
permitted. The gasket shall be contained within the bell end. The gasket shall not be required to
support the weight of the pipe when two sections are joined; but shall serve only as a seal, and shall
conform to ASTM D3139. The critical sealing dimensions of the bell, spigot, and gasket shall be
in accordance with the manufacturer’s standard dimensions and tolerances. The gasket shall
provide an adequate compressive force against the sealing surfaces of the bell and spigot so as to
affect a positive seal under all combinations of the joint tolerances. The gasket shall be the only
element depended upon to make the joint flexible and watertight. Solvent welded joints are not
permitted unless written approval is obtained from the District Engineer prior to welding the joint.

F. Special Requirements.

Marking on the pipe shall include the nominal cast iron pipe size, AWWA C900 or AWWA C909
Class and dimension ratio (DR) and the manufacturer’s name or trademark. Marking interval shall
be not more than 5 feet.

G. Pipe shall be colored with a purple dye, pantone 512.

H. A tracer wire must be included to facilitate location of the pipe after burial.

All valves to be buried shall have cast iron valve boxes, firmly supported and maintained, centered

and plumb over the wrench nut of the valve. The boxes shall be of the extension type with 39- to

60-inch extension. Boxes shall be equal to those manufactured by Tyler Pipe Industries #664-S, or
approved equal. Lids shall be triangular in shape, and have the designation “Reuse Water” cast
into them.

J. Valves.

1. Valves shall be bronze-mounted, double-disc, iron body gate valves, and, when so
indicated or specified, shall have enclosed spur or bevel gearing. Valves shall have
minimum working pressure rating of 150 psi. Valves shall be non-rising stem, unless
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rising stems are indicated on the drawings. Valves shall meet the requirements of AWWA
Specification C-500, except as modified herein. Valves shall operate drip tight with full
pressure on either side of the valve and no pressure on the other side. Packing and gearing
shall be replaceable while the valve is in service. End connections shall be flanged, push-
on joint, mechanical joint, or slip joint.

2. The flanges and drilling shall conform to dimensions of ANSI Standards for Class 125 or
Class 250, for cold water. The joints shall be manufactured to conform to requirements of
AWWA C110/A21.10.

3. Valves shall be so designed that the gates and stem are clear of the full specified diameter

when open.

All valves shall turn clockwise to close.

When so indicated or specified, valves shall have cut steel spur gears or bevel gears in a

factory-installed, enclosed gear case. The case shall be air, water, and oil tight with seals

on all shafts. A worm gear position indicator shall be provided with geared valves.

6. The operating nut or wrench nut shall be cast iron, and shall be carefully fitted to the top of
the valve stem, secured to the stem by a threaded nut; with threads- %2-inch minimum,
National Coarse. The operating nut shall be 1-15/16-inch square at the top, 2-inch square
at the base, and at least 1-3/4-inch high. There shall be a round flange at the base with a
distinct arrow cast on the nut, and lettering to indicate direction to close or open.

7. The stems for all valves shall be of corrosion resistant material.

o ks
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SECTION 3 - CONSTRUCTION STANDARDS

3.01

A

CONSTRUCTION STANDARDS
3.01 General — September 2016

General

The Contractor and Developer shall employ suitable and competent mechanics for every kind of
work. If any person employed by the Contractor is incompetent, disorderly or disobedient to the
District Engineer or the District Inspector, or rude or abusive to any of the general public he shall
be removed from the Work and not again be employed upon the Work without the consent of the
District Engineer.
The Contractor shall, and will, in good workmanlike manner, do and perform all work and furnish
all supplies and materials, machinery, equipment facilities and means, except as herein otherwise
expressly specified, necessary or proper to perform and complete all the work required by these
Specifications and approved Plans, and in accordance with the directions of the District Engineer as
given from time to time during the progress of this Work. He shall furnish, erect, maintain, and
remove such construction plant and such temporary works as may be required.
The Contractor shall observe, comply with and be subject to all terms, conditions, requirements,
and limitations of the Specifications and approved Plans, and shall do, carry on, and complete the
entire work to the satisfaction of the District Engineer.
Coordination of work. The Contractor shall review the Drawings and Specifications and shall
report any discrepancies to the District Engineer and obtain from him written instructions for
changes necessary to avoid interference. Before installation, the Contractor shall call Blue Stakes
and make proper provision to avoid interferences in a manner approved by the District Engineer.
All changes required in the work of the Contractor caused by his neglect to do so shall be made by
him at his own expense.
Damage to utilities. If, during the execution of the Work, any utility or private property is
damaged, the Contractor shall immediately notify the utility company, department or person
responsible for the utility or the property, and shall satisfactorily repair or replace any utility or
property which is damaged or broken due to the execution of the Work, or he shall arrange for the
owner to perform the repair.
Safety standards and accident prevention. With respect to all work performed the Contractor shall:
1. Comply with the safety standards provisions of applicable laws and building and
construction codes, and
2. Exercise every precaution at all times for the protection of persons (including employees)
and property which shall include, as needed, the use of shoring, bracing, barricades,
guards, night watchmen, red lighting and the elimination of hazardous conditions.
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3.02 Emergencies
A. Emergencies may arise during the progress of the work which may require special effort or require
extra shifts or persons to continue the work beyond normal working hours. The Contractor shall be
prepared in case of such emergencies from whatever cause to do all necessary work promptly.
Such emergencies will be based on the District’s ability to deliver water and sewer services to its
customers, or to protect the life, health, safety and/or property of the general public.
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3.03 Surface Restoration

A. Protection of Surfaces. In order to avoid unnecessary damage to existing paved surfaces, track
equipment shall use rubber cleats when operating on or crossing paved surfaces, and shall follow
all requirements of the jurisdiction having control over the surface. Damaged surfaces outside the
Project limits shall be repaired or replaced by and at the expense of the Contractor in a manner
satisfactory to the jurisdiction having control over the surface.

B. The Contractor shall provide temporary surfaces in good condition within one (1) day after trench
backfill has been placed; and shall complete street repairs with seven (7) days from the date
structural and trench backfill has been placed, unless more stringent requirements are imposed by
the jurisdiction having control over the surface.

C. Cutting and Removal. Existing pavement to be removed shall be cut vertically in straight lines,
and the portion to be removed shall be excavated in a manner that will not damage pavement which
remains.
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3.04 Tunneling or Auguring

A. Casing pipe shall be used to protect the carrier pipe at railroad crossing, canal crossings, and
highway crossings where shown on the drawings or where directed by the District Engineer.
Casing pipe and installation shall meet the requirements of the railroad, highway department, or
other utility being crossed, as well as these Specifications. Alignment and grade of the casing pipe
shall be maintained so that the carrier pipe can be installed to the line and grade as shown on the
drawings.

B. Steel casing pipe shall be welded steel pipe meeting the requirements of ASTM A53. Casing
driven in place by jacking, tunneling or auguring methods shall be provided with cathodic
protection.

C. Size and Wall Thickness. Steel casing pipe shall be as per the minimum specified requirements
within these Design Standards.

D. Casing shall be installed by jacking, tunneling, auguring, or other method that may be approved by
the owner of the railroad, canal, or highway, and the District Engineer. The hole for the casing
shall be same size as the outside of the casing. Over-break shall be filled with sand or grout
pumped into the opening after setting the casing. The casing shall be watertight. The carrier pipe
shall be placed to line and grade on a bed of sand, and the void space between casing and carrier
shall contain approved spacers.

E. Responsibility for Work. All of the operations of the Contractor in constructing the portions of the
work under railroad tracks, canal, or highway shall be subject to the approval of the railroad, canal,
or highway owner. The Contractor shall enter any agreements with and shall furnish any and all
indemnity and other Bonds that may be required by them for the protection of the railroad, canal, or
highway owner against injury and interference with traffic and service by operations of the
Contractor. The Contractor shall provide services of guard, flag person, etc., as required by the
authority having jurisdiction. The Contractor shall secure permission from the affected utility
before commencing on the portion of the work within the right-of-way and under the tracks, canal,
highway or other improvements. The Contractor shall be solely responsible for the safety and
adequacy of his construction plans and methods and for any damage which may result from their
failure.
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3.05 Construction Water

A. The Contractor shall make arrangements for and provide all necessary water at his own expense. If
the Contractor purchases water from KID at a fire hydrant on or near the project, all arrangements
shall be made by him at his own expense and payment shall be made to KID on basis of the actual
guantity of water metered or by other approved methods. A fire hydrant meter must be obtained
from KID, and KID must authorize the opening of any KID hydrants. Application for service shall
be made to the KID office located at 5350 West 5400 South.

B. The Contractor shall use hydrants in strict accordance with KID requirements for hydrant use and
shall provide backflow or air gap protection.
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3.06 Water Sy

stems

The construction requirements for culinary water systems will apply to Secondary Water Systems unless

otherwise noted.
A. Excavat
1.

B. Excavat
1.

2.

ion and backfill
Earthwork for pipe trenches shall include trench excavation, providing and placing
bedding, borrow for backfill and bedding, backfill within the pipe zone, backfill above pipe
zone, shoring, compaction of material, and consolidation of material.
Standards. All applicable standards and rules applying to pipe excavation and installation
shall be strictly adhered to, including, but not limited to, the following:
AWWA C605.
AWWA C600.
Specifications for excavation on State Highways, latest revision.
General Safety Order Covering Utah Industries - Section 69, trenches.
United State Department of Labor OSHA Publication 2085 - “Employer -
Employee, Safe Practice for Excavation and Trenching Operation”.

f.  Utah Occupational Safety and Health Rules and Regulations - General Standard

(UOSHA).

g. AASHTO T-180.
ion.
Excavation shall be accomplished to allow the pipe to be laid to the line and grade shown
on the drawings or as directed by the District Engineer.
The Contractor, at his option, may leave all or part of the trench unshored or unbraced. If
this is the case, the sides of the trench shall be sloped to meet safety standards. Trenches
less than four feet deep may be constructed with vertical walls. Trenches not meeting
UOSHA standards will not be entered by the District Inspector, and pipes will not be
inspected or accepted.
The District Inspector may require that unsuitable materials located beneath the pipe zone
be over-excavated, backfilled and compacted to 95% maximum density as defined in
AASHTO T-180.

®Po0 o

C. Laying Pipe

1.

4.

5.

Pipe shall be bedded in sand, as specified in these Standard Specifications free of loam and
organic matter for a minimum of 6” below the pipe and 12” above the pipe. Gravel
bedding or the use of other bedding materials is not permitted. Tees, elbows, crosses, and
reducers shall be used for changes in direction and outlets. Where cap screws or stud bolts
are needed, flanges shall be tapped to support cap screws or stud bolts. Anchors and thrust
blocks shall be placed at valves, elbows, tees, etc. as shown on approved plans and
standard details. All flanges shall be faced and drilled.

Valves which are not located in a dedicated right-of-way shall have a sign posted near the
valve so that it may be easily located. The sign will be provided by KID; the Developer is
responsible for providing a metal post, and placing it near the valve, so that the sign will be
approximately 4 feet above grade.

All below grade bolted joints shall be coated with Poly FM (food grade) grease and
wrapped in 8-mil black plastic. The plastic shall be held in place by 2-inch wide plastic
backed adhesive tape, Polyken No. 900, Scotchrap No. 50, or approved equal.

A 12 gage tracer wire shall be laid with PVC pipe, terminating at accessible locations in
the valve boxes.

A warning tape, marked “Buried Water Line”, 3M EMS or similar, shall be placed directly
above the water line approximately 12 inches above the top of pipe.

D. Compaction. Trenches over waterlines shall be backfilled and compacted in accordance with
requirements of the City or County having jurisdiction.

CONSTRUCTION STANDARDS
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E. Alignment. Waterlines shall be placed in accordance with the approved plans. Curved alignments
are permitted within tolerances of the pipe manufacturer, and as shown on the plans. Deviations
from the approved plans are permitted only with approval by the District Engineer. Such
deviations shall be shown on the AS-BUILT Drawings. The Contractor is responsible for verifying
the maximum degree of curvature allowed according to the AWWA standards and the
manufacturer’s recommendations for the type and size of pipe being installed. Where field
conditions require deflection for curves not anticipated by the approved plans, methods to be used
shall be presented to the District Engineer for approval.

F. Tapping. The cast iron tapping sleeve and cast iron tapping valve shall be of the sizes indicated,
and designed for 200 psi working pressure, intended to permit tapping the existing waterline with
pressure in the line. Tapping sleeve and tapping valve shall be products of the same manufacturer
and shall comply with MSS SP-11.

1. Tapping Sleeve. The tapping sleeve shall be a mechanical joint type with Class 125 cast
iron outlet flange. End gaskets shall be duck-tipped type. Provide H615 tapping sleeve as
manufactured by Mueller Co. or approved equal.

2. Tapping Valve. The tapping valve shall have mechanical joint inlet with Class 125 cast
iron flange. Outlet shall be slip-on joint end. Tapping valve shall be Model H667 as
manufactured by Mueller Co. or accepted equal.

3. Valve Box. Cast iron valve box shall be extension type, Tyler Pipe Industries #664-S with
39- to 60-inch extension or accepted equal. Install centered and plumb over the wrench nut
of the valve.

G. Water Service Connections

1. Furnish and lay, or install by jetting, type “K” copper tubing as specified under “Copper
Tubing” with a diameter equal to the size of the service connection. Where the service
lateral is longer than 50 feet from main to meter, the diameter shall be one size larger than
the meter. Fittings may be flair or compression type. Tubing shall extend from corporation
stop to the meter yoke or meter valve and from meter yoke or meter valve to a point fifteen
feet beyond the property line. Tubing shall be capped and marked with a 2x4. An
expansion loop shall be formed in the soft copper tubing in a horizontal plane at the
connection to the corporation stop. See detail on drawings.

2. The water service line shall be bedded in sand bedding the entire length of service line. No
joints or connections are permitted between the corporation stop and the yoke or setter.

3. The meter box shall be installed in the park strip between back of curb and sidewalk and
shall not be located in driveways or drive approaches. See also Section 1.2.1.2. Variances
from these requirements shall be permitted only by approval of the District Engineer. If
relocation of a meter box to avoid interference with a driveway or drive approach is
required, an application for a Sub-Standard Agreement shall be completed, and applicable
fees shall be paid to the District, submitted to the District and approved by the District
Engineer.

4. Service connections shall be installed, as above described, as soon as possible after
installation, testing and flushing of the water main. Service connections shall not be made
closer than 2 feet to one another, or to a joint or valve.

5. Across State Highway rights-of-way, service lines shall be installed by auguring, open cut
trench, or other method that may be approved by the Utah Department of Transportation.

In other than State Highway rights-of-way, service lines shall be laid in an open cut trench;
except that pipe 2-inches or smaller may be jetted under existing improved surfaces.

6. Inspection. Before backfilling, contact the District Inspector for inspection and approval of
service connection.
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H. Frost protection

1.

Water lines shall be placed at a depth that will provide at least 48 inches to the finished
ground surface. Excavations, while open, shall be protected from frost to assure that pipes
are not placed in or on frozen ground.

I. Flushing and testing. See Section 4.03 A. Water Quality Tests
J. Waterline loops

1.

Where it is necessary to provide a loop for a waterline to prevent interference with an
existing storm drain or other utility, such loop shall be of shop welded steel pipe, with
mechanical joints or flanged fittings at each end. No non-welded joints are permitted in
the loop.

K. Hydrants

1.

9.

10.

Hydrants shall be thoroughly cleaned of dirt or foreign matter before setting. Hydrants
shall stand plumb and shall have their nozzles parallel with, or at right angles to, the curb,
with the pumper nozzle facing the curb.

Hydrants shall be set to final finish grade, with nozzles at least 18-inches above the ground.
A concrete pad shall be provided at all fire hydrants as shown on standard details. Bolts at
breakaway flanges shall be fully accessible.

Concrete thrust blocks shall be provided for the hydrant bowl, auxiliary gate valve, and
elsewhere as indicated on the drawings.

Below grade bolted joints shall be coated with food grade grease and wrapped in 8-mil
black plastic. The plastic shall be held in place by 2-inch wide plastic backed adhesive
tape, Polyken No. 900, Scotchrap No. 50, or approved equal. To provide for drainage of
the hydrant, a short pipe nipple shall be extended through the plastic to drain the water to
the gravel outside the film wrap.

The hydrant, valve and connecting piping shall be flushed, tested and disinfected. The
hydrant shall be flushed with all outlet valves open.

The Contractor shall use only hydrant wrenches to open hydrants. He shall also make
certain that the hydrant valve is open “full”, since “cracking” the valve causes damage to
the valve, and promotes washout under the hydrant due to leakage at the drain port. An
approved auxiliary valve shall be provided on the outlet line for control purposes. Fire
hydrant valves must be closed slowly and completely to avoid a surge on the system which
creates undue pressure on the water lines. The Contractor shall carefully note the
importance of following these directions.

If one of the Contractor’s employees shall knowingly or unknowingly damage any hydrant
valve system, the Contractor shall be responsible for all resulting costs and damages. He
shall immediately notify KID so that the damage can be repaired as quickly as possible.
Upon completing the use of the hydrants, the Contractor shall notify KID, so that the
hydrants may then be inspected for possible damage. Any damage resulting from the use
of the hydrants by the Contractor will be repaired if necessary by KID and the cost thereof
shall be borne by the Contractor.

The Contractor shall furnish all connectors, wrenches, valves, and small tools that may be
necessary to meet the requirements of KID pertaining to hydrant use.

Violation of these requirements may result in fines and will leave the Contractor liable for
damage suits because of malfunctioning of damaged fire hydrants, in the event of fire.

L. Crossing Secondary Water Lines

1.
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3.07 Sewer Systems
A. Excavation and backfill

1. Earthwork for pipe trenches shall include trench excavation, providing and placing
bedding, borrow for backfill and bedding, backfill within the pipe zone, backfill above pipe
zone, shoring, compaction of material, and consolidation of material.

2. Standards. All applicable standards and rules applying to pipe excavation and installation
shall be strictly adhered to, including, but not limited to, the following:

a. Specifications for excavation on State Highways, latest revision.

b. General Safety Order Covering Utah Industries - Section 69, trenches.

c. United State Department of Labor OSHA Publication 2085 - “Employer -
Employee, Safe Practice for Excavation and Trenching Operation”.

d. Utah Occupational Safety and Health Rules and Regulations - General Standard
(UOSHA).

e. AASHTO T-180.

3. Excavation.

a. Excavation shall be accomplished to allow the pipe to be laid to the line and grade
shown on the drawings or as directed by the District Engineer.

b. The Contractor, at his option, may leave all or part of the trench unshored or
unbraced. If this is the case, the sides of the trench shall be sloped to meet safety
standards. Trenches less than four feet deep may be constructed with vertical
walls.

c. The District Inspector may require that unsuitable materials located beneath the
pipe zone be over-excavated, backfilled and compacted to 95% maximum density
as defined in AASHTO T-180.

B. Compaction

1. Compaction of materials located above the pipe zone shall be in accordance with

requirements of the authority having jurisdiction over the road.
C. Alignment & Grade

1. Sewer lines shall be constructed in a straight line between manholes, in accordance with
the approved plans. Lines shall be constructed to slope uniformly between manholes
without bellies or sags. Grades shall be consistent with the approved plans.

D. Sewer Main line Pipe

1. Sewer main lines shall be installed in public right-of-ways or within District easements.

2. Verify that trench cut is ready to receive Work and excavations, dimensions, and elevations
are as indicated on Project plan and profile drawings.

3. Where required by the District Inspector and/or District Engineer, install fabric encasement
as indicated on drawings and according to manufacturer’s written instructions and
recommendations.

4. Install pipe, fittings, electronic markers and accessories, for sewer main lines, in
accordance with appropriate ASTM standards and manufacturer’s instructions. Seal joints
water tight.

5. Unless otherwise approved by the District Engineer, pipe shall be laid to the alignment and
grades indicated on the approved Construction Drawings within the following limits.

a. Alignment —2”

b. Elevation - + %"

c. When pipe is designed and/or installed within +0.1% of the minimum allowable
grades, as defined in Section 5.02 Sewer System Design Standards the variation in
grade listed above shall not be applicable.
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d. The District reserves the right to require whatever action is necessary to correct
(including replacement of all affected sections of line) any unacceptable results of pipe
installations at less than minimum allowable slopes.

e. A minimum of four (4) feet of cover shall be required over all main sewer lines.

f.  Pipe plugs shall be installed during construction at the end of each length of pipe
installed to prevent water and debris from entering pipe.

g. Install electronic markers over all HDPE and curved sewer lines, at intervals as per the
manufacturer’s recommendations and as directed by the District Inspector but not more
than twenty (20) feet, and at depths no greater than four (4) feet.

h. In locations with steep slopes (i.e. greater than 15%) concrete anchor restraints shall be
installed on the pipe at spacing and in a manner as indicated on the standard detail
Drawing SS10.

E. Sewer Laterals

1.

10.
11.
12.

13.

14.
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Sewer service lateral shall extend from a wye branch or other fitting as approved by the

District Inspector, installed in the main line, to a point at least ten (10) feet inside the

property line, as indicated on the drawings and as directed by the District Inspector.

Verify that trench cut is ready to receive Work and excavations, dimensions, and elevations

are as indicated on Project plan and profile drawings, and as directed by the District

Inspector.

Install pipe, fittings, and accessories, for sewer laterals, in accordance with appropriate

ASTM standards and manufacturer’s instructions. Seal joints watertight.

Install a 22 ¥ or 45 degree bend, or combinations of bends as required, on the wye, rotated

so the proper alignment and grade is established.

Install pipe to alignment as directed by the District Inspector and with uniform slope, free

of low spots or adverse grades. Recommended minimum slope shall be Ys-inch per foot

(approximately 2.0 percent grade) where practical; but in no case less than 1/8-inch per

foot (approximately 1.0 percent grade).

Where laterals are to be connected to a manhole, the manhole wall shall be core-cut with

the appropriate size machine and the lateral pipe shall be connected to the manhole with

appropriate type flexible coupling.

Service laterals shall be cleaned, flushed and tested in accordance with applicable

requirements of this Section. After flushing has been complete, the end of the service

lateral shall be beveled and plugged, with a Burke Duo Seal Pipe Plug or equivalent equal

as per District Inspector’s requirements. Prior to backfilling a 2x4 shall be extended to the

surface for future location.

A brass lateral marker shall be installed in the curb, directly above each lateral crossing, as

per the District Inspector’s instructions. If curb and gutter is not available in a subdivision,

brass lateral markers shall be installed as per the District Inspector’s instructions.

A minimum of four (4) feet of cover is required over all sewer laterals, unless otherwise

approved by the District Engineer.

The District recommends that no trees be planted in the proximity of laterals.

Cleanouts shall be installed at not more than one hundred (100) feet spacing.

No more than two bends in excess of forty-five (45) degrees shall be installed without a

cleanout.

Flows discharged from a sump shall be pumped, by automatic pumping equipment, via a

pressure Sewer Lateral and discharged into a gravity flow Sewer Lateral, connecting at a

cleanout, or the Sewer Main, connecting in a manhole constructed of Dynastone with

approved restrained coupling(s).

Pumping equipment and pressure Sewer Laterals shall be designed to meet or exceed the

anticipated use requirements. Unless otherwise approved by the District Engineer, pressure

Sewer Laterals shall be constructed of HDPE and constructed on a constant reverse grade.
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Professional advice should be obtained prior to installing pumping equipment, which shall
be done per manufacturer’s recommendations.

F. Installation — Casing Pipes

1.

2.

See Sections 2.04 Trench Excavation and 2.05 Trench Backfill and Compaction for trench
excavation, backfill, and additional requirements.

Install casing pipes by ramming process, bore and jack, or open cut where indicated as that
method to be acceptable to the District Inspector and any other governing authority. If open
cut installation method is used under a canal, river or other such area, the impacted area
shall be lined with concrete, conforming to the governing authority requirements.

Install casing pipes at the line and grade as required to allow carrier pipes to be installed
within the casing pipes at the design line and grade, as indicated on the drawings.

Place casing insulators on carrier pipes to properly center and position carrier pipe inside
the casing pipes; space insulators as recommended by the pipe and/or insulator
manufacturer.

Seal each end of casing with appropriate size flexible end seals; install according to
manufacturer’s instructions and recommendations.

Seal voids created by bore, around periphery of casing, with grout or impervious clay as
approved by the District Inspector.

Contractor shall be solely responsible for the accuracy, safety and adequacy of construction
methods and procedures for installing casing pips, and for any damage, which may result
from their failure. All operations of the Contractor for installation of casing pipes shall be
subject to approval by the agency having jurisdiction over the item being crossed, such as
the Flood Control Department, Utah Department of Transportation, canal companies, and
railroad companies.

Contractor shall enter into any agreement with, and furnish any and all indemnity and other
bonds that may be required by, the agencies listed above, for their protection against injury
and interference with flow of water caused by the operations of the Contractor.

Contractor shall secure required permission from the agencies referenced above before
commencing with the installation of casing pipes and related Work along and across the
respective areas.

G. Connections to Existing Sewer Manhole

1.
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Connection of Project pipe into an existing manhole includes:

a. All excavating required for the connection; and backfilling excavations after the
connection is completed and compacting backfill as required.

b. Removing existing pipes where and if required.

c. Cutting hole through wall and base of existing manhole with appropriate size
coring machine as required and as directed.

d. Installing new pipe in place and connecting to manhole wall with appropriate type
flexible coupling, as recommended by the coupling manufacturer.

e. Reforming manhole floor and invert channel to provide smooth channel transitions
to accommodate new connected pipes.

f. Sealing around new pipe where it intersects manhole wall, make connection
watertight.

g. Perform all other operations necessary to restore existing manhole to condition
acceptable to the District Inspector.

h. If existing manhole does not have steps, connection shall also include furnishing
and installing new manhole steps. Steps shall be installed as described in Section
2.02.03.

i. Connection to existing manholes shall not be completed until new pipelines have
been cleaned, tested, and accepted by the District Inspector.
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j.

No debris and rubbish from new pipelines or manholes shall be flushed into
existing District sewer pipelines.

H. Connect Project Pipe to Stub at Existing Sewer Manhole
1. Connection of Project pipe to stub at existing manhole includes:

a.

b.

C.

d.

All excavating required for the connection; and backfilling excavations after the
connection is completed and compacting backfill as required.

Removing plug from end of existing pipe stub and cleaning end of pipe as
required.

Connecting new pipe to end of pipe stub with appropriate rigid type coupling;
connection to be watertight.

Perform all other operations necessary to restore existing manhole to condition
acceptable to the District Inspector.

2. If existing manhole does not have steps, connection shall also include furnishing and
installing new manhole steps. Steps shall be installed as described in Section 2.02.03,
Manholes.

a.

b.

Connections to existing manholes shall not be completed until new pipelines have
been cleaned, tested, and accepted by the District Inspector.

No debris and rubbish from pipe lines or manhole shall be flushed into District’s
existing pipelines.

I.  Quality Control of Pipe
1. Clean and flush new Sewer Main Lines as follows.

a.

b.

g.

Take every precaution to prevent dirt, grease, and all other foreign matter from
entering each length of pipe before making connections in field.
After each section of piping is installed, it shall be thoroughly cleaned to remove
rocks, dirt, and other foreign matter by washing, sweeping, scraping or other
methods that will not harm the pipe.
For safety and to prevent rocks and other foreign matter from entering pipe, all
open ends of pipe shall be plugged when workmen are not on the job or in the
immediate area.
All sections of sewer lines between manholes and sewer laterals extending from
the sewer main shall be completely flushed.

i.  Pipe 12” diameter and larger shall be flushed at a rate of 3.0 feet per

second.

ii.  Pipe under 12” diameter shall be flushed at a rate of 4.0 feet per second.
The Contractor shall furnish water required for flushing and testing.
All temporary cross-connections for flushing and drainage shall be furnished,
installed, and subsequently removed by the Contractor after completion of the
operation.
No debris and rubbish from pipelines or manholes shall be flushed into District’s
existing pipelines.

2. Perform field inspection and testing in accordance with Section 4 INSPECTION AND
TESTING

3. Prior to the backfilling of a trench, the District Inspector shall inspect pipe installation;
backfilling will be done only after the District Inspector authorizes it.

o ks

If tests

The Contractor shall arrange for all inspections.

indicate Work does not meet specified requirements, remove Work, replace and

retest at no cost to District.

6. Test for Leakage: Test all pipe, fittings and other items for leakage, in presence of District
Inspector, after items have been cleaned. Tests shall be done by independent testing
company. All joints, couplings, and fittings shall be watertight.

CONSTRUCTION STANDARDS
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a. Infiltration Test: Infiltration test required when pipe is below ground water level.
Amount of water leaking into pipe shall be measured. Leakage into pipe shall not
be more than 1 gallon per day per inch diameter per mile of pipe.

b. Air Test: Low-pressure air test may be performed. Section of pipe being tested
shall be sealed; line being tested shall be pressurized to approximately 4.0 psi; and
pressure allowed stabilizing for a minimum of two minutes. During this period, air
shall be added if the pressure drops below 4.0 psi. After this stabilization period,
timing shall begin. The time of test, in minutes, shall be equal to the pipe diameter
in inches. The maximum allowable pressure drop during the specified time period
shall be 0.5 psi.

7. Deflection Test — HDPE, Fiberglass, and PVC Sewer Pipe: After sewer pipe has been
cleaned, perform deflection test on each section of pipeline between manholes, where
required by the District Inspector. The maximum allowable pipe deflection, the reduction
in vertical inside diameter, shall be 5 percent. Maximum allowable deflection shall be
applied to the base inside diameters shown in Table 10.14, Base Inside Diameter for
Deflection Measurements of ASTM D 3034 SDR35 PVC Sewer Pipe, Table 10.15 Base
Inside Diameters for Deflection Measurements ASTEM F 679 or Table 10.16 Base Inside
Diameters For Deflection Measurements ASTM 794 in the Uni-Bell “Handbook of PVC
Pipe”, to determine minimum permissible diameter, or other appropriate sources. Testing
devices shall include deflectometer, calibrated television or photography, or properly sized
mandrel.

8. Televised Inspection: After the sewer pipe has been installed and cleaned; and the trench
has been filled, the District will televise the sewer pipe to locate defects in the sewer pipe.

a. The Contractor shall arrange for the televised inspections.

b. The Contractor shall ensure safe access to each manhole for the District’s
television truck.

c. If the District is called for a televised inspection and cannot perform such
inspection due to defects in Work by Contractor, i.e. inaccessible manholes, dirty
sewer pipe, etc., the Contractor shall be charged a call back fee according to the
current District Fee Schedule.

d. Any Work not conforming to these Design Standards and Construction
Specifications shall be promptly removed, replaced and retested at no cost to the
District.

9. Hydrostatic Test

a. A hydrostatic test shall be performed on the following installed pipes:

i.  Force Sewer Main Lines.
ii.  Private pressure Sewer Laterals.

b. Prior to the hydrostatic test, the line shall be flushed with an adequate flow volume
and rate to remove any debris, silt, gravel or other material in the line.

c. Method of Test:

i.  The lines to be tested shall be filled with clean water.

ii.  Allair in the system shall be expelled before the test.

ili.  The test pressure shall be the greater of 150% of the maximum design
pressure or 100 psi.

iv.  Leakage shall not be permitted.

v.  Locate and repair defective joints and retest until leakage rate is less than
allowable.

vi.  Repair any noticeable leakage even if total leakage is less than allowable.

J.  Protection

1. Protect pipe and bedding material from damage or displacement until backfilling operation
is in progress.
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K. Bedding

1. All sewer pipes shall be bedded in UDOT free draining granular backfill per Section 02056
of the UDOT Standard Specifications. Crushed gravel gradation shall pass the %4 screen,
and none shall pass the 3/8” screen. Bedding shall be placed at a minimum of 6” below the
pipe and 12” above the pipe. Sand bedding or the use of other bedding materials is not
permitted.

L. Manholes.

1. Precast Base. Flexible sleeves of synthetic rubber with stainless steel clamps shall be
provided in all pipe openings in pre-cast bases. After pipe is clamped in place, openings
around the sleeves shall be filled with cement grout. Install precast concrete manhole base
level on a compacted foundation.

2. Base Gravel. Pre-cast bases shall be founded on gravel or other material satisfactory to the
District Engineer, of minimum thickness indicated on the drawings.

3. Cast Base. Cast-in-place bases shall not be permitted without approval of the District
Engineer, and shall be as indicated on the drawings. Surfaces of the water channel and
interior shall be float finished. Concrete shall conform to Section 2.3.

a. After manhole has been completed, saw-cut into top of existing sewer pipe,
remove section of pipe as required, and dispose of the removed material; construct
pipe line, as directed. Invert channel shall be formed to direct sewage flows
through the manhole as indicated.

b. Divert existing sewage flows around work area to allow connection to existing
pipeline to be made.

4. Pipe Openings. A plastic seal or water stop shall be installed to make watertight
connections in manhole pipe openings.

a. Place manhole riser section plumb and level, from the manhole base to top section,
as indicated and according to manufacturer’s instructions; anchor to base: align
steps perpendicular to sewer line, and seal joints.

b. Place top section, cone section or flat slab, on top riser section, with opening
positioned over steps. Top of cone section or flat slab shall be from 10-inches to
18-inches below final surface elevation, as directed by the District Inspector.

5. Grade Rings. Precast grade rings shall be provided as required to adjust the height of the
manhole. A maximum of 2 grade rings, not to exceed 12” total height, is permitted in new
construction. Brick shall not be used in lieu of, or in addition to, grade rings. Cast-iron
grade rings are not permitted. The manhole shall be provided with a concrete collar, and
the finished product shall be parallel to and one-half inch below the asphalt road grade.
(See standard drawings).

6. Connect pipe to manhole with appropriate type flexible coupling as recommended by
manufacturer. Provide pipe joint or flexible coupling on all pipes approximately 18 from
outside of manhole. Grout around pipe after installation is complete. Make connections
watertight.

a. Provide sewer pipe stubs for future connections of the same type of pipe used on
the Project, and of the size indicated.

b. Alignment and grade of stub to be determined by the District Inspector.

c. Install permanent, watertight plug or cap on end of stub, outside of the manhole.

d. Grout inside of manhole base sections to form channel between connected pipes,
as indicated. Trowel smooth. Top of channel shall be at same elevation as top of
outlet pipe.

e. Set cover frames and lids to match street elevation and slope. After placement,
grout around the exterior of frame from top of concrete top section to top of frame,
as indicated, to ensure watertight condition.
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f.  After manhole base has been completed, furnish and install temporary pipe plugs
to seal all interior pipe openings; plugs to be Brandt DuoSeal Pipe Plug by Burke
Rubber Company, Cherne Pipe Plug by Cherne Manufacturing Company, or
acceptable equal. Pipe plugs shall remain in place until final review and acceptance
of completed sewer. Plugs shall then be removed; and shall be property of
Contractor.

7. In paved areas, collars shall be constructed around manhole covers as indicated. Collars
shall be constructed of either concrete or bituminous asphalt; and shall be constructed after
new pavement has been placed and accepted by the District Inspector and/or Local
Governing Body. Concrete collars shall contain synthetic fiber reinforcement as per “Cast
in Place Concrete” Section 2.03 CONCRETE.

8. Manholes which are located in unimproved areas (not in a finished, paved road) shall have
the rim raised above surrounding grade to minimize surface water infiltration.

9. Manholes placed in roadway shoulders, within 10 feet of the edge of pavement shall be set
horizontal and extend two to four inches above finished grade, allowing for access,
maintenance and drainage, and to minimize adverse effects of snow plows.

10. Debris in Manholes. Manholes are to be kept clean during construction. Plywood or
prefabricated false bottoms are to be used through all construction phases, until the
manhole has been raised to grade and grouted.

11. Cure time. Precast concrete products shall not be installed until seven days has passed
since the product has been manufactured. The date stamped on the concrete product will
be used as the starting date in determining this time period. Any concrete product installed
without this seven-day period will not be accepted by the District Engineer and will be
required to be removed and replaced.

12. Signs. Manholes which are not located in a dedicated Right-of-Way shall have a sign
posted near the manhole so that it may be easily located. The sign will be provided by
KID. The developer is responsible for providing a metal post, and placing it near the
manhole, so that the sign will be approximately 4 feet above grade.

13. Drop Manholes. Drop manholes are not allowed unless approved by the District Engineer.

M. Connections to Main

1. Connections to main (laterals). All pipe and fittings shall be PVC plastic meeting
requirements stated in Section 2.2.1.1. Fittings shall be shop-fabricated. Joints shall be
rubber gasket. Welded joints may not be used. A flexible connection shall be provided for
manhole connections. Connections shall be a minimum of 30 degrees above the horizontal
centerline. Provide cleanouts as required by the Plumbing Code. Laterals shall be
extended to 15 feet past the property line, and identified with a 2x4 location board.

2. Coordinate with other sections of work to provide correct size, shape, and location.

N. Proximity to Water lines

1. Separation between sewer and water lines shall conform in every way to the State of Utah
Division of Drinking Water requirements. Sewer lines shall be located at least 10 feet
horizontally from culinary water lines. Where such separation is not possible, the water
line shall be located above the sewer line on an excavated shelf or in a separate trench,
maintaining at least 18” vertical separation.

2. Where sewer and water mains must cross and the vertical separation required above is not
possible, water mains shall be constructed of mechanical-joint ductile iron pipe, or
equivalent, for a distance of 10 feet on either side of the point of crossing.

O. Flushing and testing

1. Sewer lines shall be kept clean and free from debris during construction. Flushing and

testing shall be in accordance with Section 4.03.
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P. Grease Traps

1.

Grease traps (grease Interceptors) shall be a minimum of 1000 gallon capacity, shall be
precast concrete, and shall be consistent with the standard drawings. Grease traps shall be
provided for all commercial or industrial properties where the discharge of fats, oils, or
grease may occur in excessive quantities as determined by the District Engineer. An
approved sampling station shall be located immediately downstream of the grease trap.

Q. Sewer Flow Meter

1.

2.

4.

Install all equipment furnished under this Section in accordance with appropriate ASTM
standards, construction drawings and in accordance with manufacturer’s recommendations.
All equipment specified in this Section shall be electrically complete, in that the Contractor
is required to furnish and install exterior power, signal wiring, conduits, fittings, etc.
necessary for complete operation. Labeled terminal strips shall be provided.

Sewer Flow Monitoring Station

a. Construct sewer flow monitoring station at manhole shown, as acceptable to the
District Inspector. Antenna shall be mounted 12” above finished grade on a 2”
minimum diameter mast with weather head unless shown otherwise. Equipment
enclosure shall be rail mounted 4’ above finished grade unless shown otherwise.
Solar Panel (where applicable) shall be mounted 9 above finished grade unless
shown otherwise. Rails shall be adequately supported with concrete bases to
provide a sturdy installation.

b. Install equipment as per manufacturer’s recommendations and as acceptable to the
District Inspector. Provide 1 day of startup by manufacturers’ representative to
calibrate and startup equipment.

Quality Control
a. Final field test for each flow metering system shall demonstrate the following:
i. That the flow metering system has been properly installed, properly

calibrated, and is functioning as specified.

ii.  That the flow metering system indicates the correct flow for two different
depths of flow for the flume.

iii.  That the correct flow generated output signal is provided from each flow
transmitter to the data logger.

iv.  That the flow data can be stored in memory and viewed on a data logger
display.

b. That the flow data can be transferred to a PC computer and stored in a data file.

R. Sewer Lift Stations

1.

N
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Where native material that is encountered at the foundation depth of the lift station is

considered unsuitable, remove unsuitable material; and place and compact bedding

material to limits directed by the District Inspector.

Construct lift station as per the approved Design Drawings.

Unless otherwise approved by the District Engineer, lift stations will require three phase

power.

Install precast concrete base level on a compacted foundation, according to manufacturer’s

recommendations.

Install top fiberglass base according to manufacturer’s recommendations.

Place riser sections plumb and level, from the concrete base to the top section, as indicated

and according to manufacturer’s instructions; anchor to base and seal joints. No steps will

be allowed in lift stations.

Place flat slab, on top riser section, with opening positioned to allow easy removal and

replacement of each pump.

Connect gravity pipes to station with appropriate type flexible coupling as recommended

by manufacturer. Provide pipe joint or flexible coupling on all pipes approximately 18
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10.
11.
12.
13.
14.

15.
16.

17.

18.

19.
20.

21.
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inches from outside of manhole. Grout around pipe after installation is complete. Make
connections watertight.

Set hatch level to correct elevations. A hole shall be installed in hatch for testing of wet
well atmosphere. Hole must be provided in hatch for atmospheric testing as per the District
Inspector’s instructions.

Install all components as per manufacturer’s recommendations.

Construct concrete valve vault as indicated on the design drawings.

Construct corrosive resistant ventilation components as indicated on the design drawings.
The entire site shall be paved with 3 inches of asphalt over 8 inches of compacted road
base.

A 6 foot tall vinyl fence shall be installed around the perimeter of the site, with a 12 foot
double swing locking gate.

An emergency yard light shall be installed at the site.

The site shall include a permanent receiving bracket for a portable crane to be used in
removing and replacing the pumps.

All electrical systems and components (i.e. Motors, lights, cables, conduits, switchboxes,
and control circuits) shall be installed as per manufacturer’s recommendations.

Electrical systems and components (motors, lights, cables, conduits, switchboxes, control
circuits) in wet wells or in enclosed or partially enclosed spaces where hazardous
concentrations of flammable gases or vapors may be present, shall comply with the
National Electrical Code requirements for Class 1, Group D, Division 1 locations. In
addition, equipment located in the wet well shall be suitable for use under corrosive
conditions. Each flexible cable shall be provided with a watertight seal and separate strain
relief. A fused disconnect switch located above ground shall be provided. When such
equipment is exposed to weather, it is to meet the requirements for NEMA 3R.

An alarm system shall be installed per manufacturer’s recommendations.

Standby generator shall be installed per manufacturer’s recommendations. Provisions shall
be made for automatic generator start-up and load transfer upon power failure.

Control panels and electrical equipment shall be located in a control building constructed
in accordance with the following requirements:

a. The building floor plan and layout shall provide adequate space for the control
panels and other electrical equipment and access for maintenance and repairs. The
minimum inside dimensions of the control building shall be 8 feet by 12 feet.
Minimum inside height shall be 8 feet.

b. The building shall be architecturally comparable with the existing buildings in the
area or the future buildings planned for the area.

c. At a minimum, the buildings shall be constructed of Atlas brick on concrete
footings with a concrete floor. The roof shall be pitched, with a minimum slope of
4:12, with a 26 gauge standing seam steel roof, over % inch plywood sheeting and
building paper. Roof fascia and soffits shall be aluminum. Gables shall be Atlas
brick. The interior of the roof shall be insulated with R-38 fiberglass batt
insulation. The ceiling shall be 5/8 inch painted sheetrock.

d. The building shall have at least one 3 foot by 7 foot hollow metal man-door with
metal frame, threshold, lock set and 12 inch square ventilation louver with insect
screen.

e. The building shall have at least two fluorescent lighting fixtures with 4-40 watt
lamps each, or LED equivalency, and two electrical outlets.

f.  The building shall have a thermostat-operated ventilation fan with roof exhaust
capable of providing 10 air changes per hour.

g. Building construction shall otherwise conform to the building code and other
requirements of the local jurisdiction.
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22. Field Quality Control

a.

o0 o

Lift Stations wet wells shall be tested by an independent testing company, using
vacuum test method to demonstrate integrity of installed materials and construction
procedures. Method and material for repair shall be as acceptable to the District
Inspector.

Each station shall be tested immediately after assembly and backfilling.

Plug any lift holes with an acceptable non-shrink grout.

Plug all pipes entering station; securely brace plugs during test.

Test head shall be placed at inside top of cast iron frame, or as accepted by the
District Inspector; and the seal shall be inflated in accordance with manufacturer’s
recommendations.

23. Testing shall conform to ASTM C 1244, Standard Test Method for Concrete Sewer
Manholes by the Negative Air Pressure (Vacuum) Test.

24, If station fails initial test, make all necessary repairs on the outside of box with non-shrink
grout or other acceptable material. Box shall be re-tested until satisfactory test is obtained.

25. A factory trained representative shall be present for startup and as necessary to provide
training.

CONSTRUCTION STANDARDS
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SECTION 4 INSPECTIONS AND TESTING

4.01 District Inspections

The District Inspector shall act as a District representative during the construction period.
The District Inspector shall decide questions that may arise as to quality and acceptability of
materials furnished and Work performed.

C. The District Inspector shall interpret the intent of these Design Standards and Construction
Specifications in a fair and unbiased manner.

D. The District Inspector will make visits to the site and determine if the Work is proceeding in
accordance with the Design Standards and Construction Specifications. The Inspector shall at all
times have access to the Work. The Contractor shall provide proper facilities for such access and
observation of the Work and also for any inspection or testing thereof.

E. Ifany Work is covered contrary to the instructions in these Specifications, it must, if requested by
the District Inspector, be uncovered for his observation and if rejected be replaced at the
Contractor’s expense.

F. If the District Engineer considers it necessary or advisable that covered Work be inspected or
tested, the Contractor, at the District Engineer’s request, shall uncover, expose or otherwise make
available for observation, inspection and/or testing as the District Engineer may require, that
portion of the Work in question, furnishing all necessary labor, materials, tools, and equipment. If
it is found that such Work is defective, the Contractor shall bear all of the expenses of such
uncovering, exposure, observation, inspection, and testing and satisfactory reconstruction.

G. No Work shall proceed unless the Contractor has informed the District Inspector of such Work.
While continuous inspection by the District Inspector is not required, daily inspection may be
expected. If daily inspection does not occur, the Contractor should so notify the District Engineer.

H. The Contractor will be held strictly to the requirements of the Design Standards and Construction
Specifications in regard to the quality of materials, workmanship and execution of the Work.

I. Inspections may be made at the factory or fabrication plant or the source of material supply.

J.  The District Inspector will not be responsible for construction means, controls, techniques,
sequences, procedures, or safety.

K. The District Inspector shall promptly make decisions relative to the interpretation of the Design
Standards and Construction Specifications.

L. The decisions, actions, or inactions of the District Inspector shall not relieve the Contractor of any
of the Contractor’s responsibilities.

M. The District Inspector shall have the right to reject any Work which does not conform to these
Design Standards and Construction Specifications. Such Work shall promptly be removed,
replaced and retested at no cost to the District.

N. The District Inspector shall have the right to determine when and where all testing shall be
performed.

4.02 Testing Agencies

A. All required tests of compaction, concrete, or other materials or processes shall be performed by
agencies qualified to perform such work. Evidence of such qualification may be required by the
District Inspector. The results of these tests shall be provided to the District Inspector at no
expense to KID.

w >
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4.03 Water System Inspections
A. Water Quality Tests

1.

Disinfection. The Contractor shall be responsible for maintaining the disinfected condition
of existing water lines when connecting to, cutting into, repairing or tapping existing water
lines. Disinfection procedures for these operations shall be in accordance with the AWWA
Standard C651-99. Mains shall be flushed unless approved by the District Engineer. Taps
required by the Contractor for chlorination or flushing purposes shall be provided by him
as part of the construction of water mains.

Disposal of Treated Water. The Contractor shall be responsible for disposal of heavily
chlorinated treated water flushed from mains and shall neutralize the waste water for
protection of the environment before disposal into any natural drainage channel, sanitary
sewer, storm drain, curb and gutter or onto the ground. The Contractor shall be responsible
to confirm the acceptable point of discharge with the District Engineer prior to chlorination
of the waterline.

Bacteriological Samples. Twenty four (24) hours after the line is flushed the Inspector
will take samples from the installed pipe line. The locations of the samples shall be at
intervals along the pipeline as selected by the Inspector. The sampling bottles and methods
used will be in accordance with the Utah State Board of Health “Public Drinking Water
Regulations”, or other similar applicable regulating agencies.

Records and Documentation. All disinfection operations shall be observed by, and will
be recorded by the District Inspector. The Contractor shall provide to the District Inspector
information regarding the length of pipe disinfected, size of pipe, type of pipe, location of
pipe, date, time and duration of disinfecting operations, complete list of equipment used
and personnel performing the disinfection, and any comments about the disinfection
operations.

Repetition of Flushing and Testing. Should the initial treatment result in an
unsatisfactory bacterial test, the original chlorination procedure shall be repeated by the
Contractor until satisfactory results are obtained.

Inapplicable to Secondary Systems.

B. Pressure tests

1.

Inspection & Testing
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All pipe and fittings or other items to hold or convey liquids shall be tested for leakage in
the presence of the District Inspector. Testing for leakage shall be done after the pipe has
been cleaned and tested for alignment when applicable, before disinfection when
applicable, and before painting or embedding in concrete when applicable. Prior to testing
for leakage, underground pipelines shall be backfilled to a level acceptable to the District
Inspector, and the backfill in place shall have been compacted or consolidated to Project
density requirements.

All valves, joints, seams, couplings, fittings, flanges, welds, etc., in pipelines shall be
watertight.

Leakage is defined as the release of any water, air or smoke passing through the pipes,
including joints, fittings, outlets, etc. Measurement shall be made by direct measurement
of the amount of water, air or pressure lost or by the amount required to be added to
maintain the original level of pressure. Drops of water or evidence of smoke or bubbles
will be considered as evidence of leakage.

Valves, hydrants, gates, fittings, and special fittings shall be tested for water tightness.
Each valve and hydrant shall be closed so that reaches of pipe between valves can be
tested. Reaches being tested shall have approved taps placed in high points, to release
trapped air and to be used as access points for filling and testing. Lines shall be filled with
water of similar quality to the water the line will carry. Pressure shall be raised to not less
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than 200 psig (except 150 psig maximum against butterfly valves) and continuously
maintained for two (2) hours. During this test period, no loss of pressure shall occur. If
make-up water is required to maintain pressure, the cause for the leak shall be identified
and corrected and the line shall be retested until there is no leakage or loss of pressure.

5. Records and Documentation. The pressure tests shall be recorded by the Contractor with
the District Inspector present. Records shall contain the length of pipe tested, size of pipe,
type of pipe, rated working pressure of pipe, time and duration of test(s), pressure(s) used,
complete list of test equipment used, list of personnel performing the test(s), and any
comments about the test. Test records shall be submitted to the Inspector before the water
line will be accepted. A “Contractor’s Materials and Test Certificate for Underground
Piping” shall be completed and submitted to the District Inspector.

C. Compaction tests

1. Compaction tests shall be performed by qualified, independent soils testing firms in
accordance with standards established by the prevailing authority for roads. Where
compaction of soil under or around pipes is required due to over-excavation, testing shall
be to not less than 95% in accordance with AASHTO T-180.
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4.04  Sewer Systems Inspections
A. Pressure tests

1. The Contractor shall retain an approved testing agency to perform the following leakage
tests on all pipe installed, including laterals and/or service stubs. The methods and
equipment used to make the test shall be mutually determined by the District Inspector and
the Contractor before any testing is started. The Contractor shall, at his own expense,
locate and correct any excess leakage and repair any damage to the pipe or its
appurtenances indicated by, or resulting from, the test. For the purpose of testing, a section
of the sewer shall be considered as the length of sewer between successive manholes. Any
section that fails a test shall be repaired and retested at the Contractor’s expense. Any
excavation or surface restoration required in fixing leaks shall be in conformance
applicable standards.

2. Aninfiltration test will be required when the pipeline is below the groundwater level. The
amount of water leaking into the pipe shall be measured and it shall not be more than 10
gallons per inch diameter per mile of pipe.

3. In areas where the groundwater is below the pipe, a low pressure air test shall be
performed. The section of pipe between successive manholes shall be sealed with suitable
plugs. One of the plugs shall have an orifice through which to pass air into the section of
pipe being tested. The air supply line shall have a positive on-off valve and suitable means
for readily disconnecting it at the control panel. A second orifice in the plug shall be used
for constantly reading the internal pressure of the pipe. This orifice shall be continuously
connected to a pressure gauge having a range of from 0 to 10 psi. The gauge shall have
minimum divisions of 0.10 psi and shall have an accuracy of +/- 0.04 psi.

4. The line under test shall be pressurized to approximately 4 psi. The air supply shall then
be shut off and the pressure allowed to stabilize for a minimum of 2 minutes. If during this
period the pressure drops below 3.5 psi, more air shall be introduced to raise the pressure
to a minimum of 3.5 psi. After this stabilization period, the air supply line shall be
disconnected and timing shall begin. The time of the test, in minutes, shall be equal to the
pipe diameter, in inches. The maximum allowable pressure drop during the specified time
period shall be 1.0 psi. A copy of the successful air test report shall be provided to KID.

B. Compaction tests

1. Compaction tests shall be performed by qualified, independent soils testing firms in
accordance with standards established by the prevailing authority for roads. Where
compaction of soil under or around pipes is required due to over excavation, testing shall
be to not less than 95% in accordance with AASHTO T-180.

C. Mandrel testing

1. Sewer pipe shall at the request of the District Inspector be deflection tested by pulling a
solid, pointed mandrel through the completed pipeline. The diameter of the completed
mandrel shall be 95% of the pipe diameter. Testing shall be conducted on a manhole to
manhole basis and shall be done after the line has been completely flushed with water. The
Contractor shall be required, at his expense, to locate and repair any and all sections of
pipeline which fail this test, and retest each such section.

D. Video Inspection.

1. As a prerequisite for final acceptance of all new sewer trunk lines (all sewer lines except
service connections), the Contractor shall perform an internal television inspection and
furnish to KID digital recordings which pictorially demonstrate that satisfactory watertight
conditions exist at all joints in the lines, and that the pipe is free from deleterious cracks,
leaks, deflections or other damaged conditions.

2. Television inspection shall be performed only after the sewer lines have been flushed and
checked and accepted for grade and alignment, and have been satisfactorily tested for
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infiltration and exfiltration. Standing or low-flow running water shall be present to
facilitate the detection of bellies.

3. Television inspection equipment and methods to be used by the Contractor in performing
the internal television inspection and video recording shall be suitable to provide the video
tape recordings specified next hereinafter and shall be acceptable to KID.

4. Digital Video Recordings: Digital Video Recordings of sewer line inspections shall be
provided on DVD format or Flash Drive Technology. The audio portion of the composite
signal shall be sufficiently free from electrical interference and background noise to
provide complete intelligibility of the oral report. Audio reports shall be recorded by the
operating technician on the video tapes as they are being produced and shall include the
location of the sewer, the names or numbers or the manholes involved, a manhole-to-
manhole direction of travel, and a description of the conditions in the sewer line as they are
encountered. The purpose of the video tape recording shall be to supply a permanent
visual and audio record of the sewer pipe section, and the video tapes shall become the
property of KID upon completion of the Project.

5. A schematic drawing of the sewer system, showing all manholes and connecting lines,
shall be provided. The schematic shall indicate the direction of the camera, and shall
include a sequential numbering system beginning with the first manhole in the survey to
the last. A north arrow shall also be provided. Any other documentation that is necessary
to understand the video survey should be included on or with the schematic.

E. Lateral Inspections

1. The lateral connecting the structure’s DWV system to the stub installed by the Developer
(see Drawing SS4) shall be inspected by the INSPECTOR for conformance to the
Plumbing Code and these Design Standards and Specifications.
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4.05 Inspection Checklist
Requests for inspection shall be made to KID offices at least one working day in advance.

The following is a list of items that will be inspected or must be completed prior to requesting a
Bond / Letter of Credit Guarantee reduction. The list is not intended to cover every item or issue,
but is to be used as a guideline together with good workmanship.

Waterline

1.

Proper Depth and Size & Material

Properly bedded and backfilled

Disinfected

Flushed

Chlorinated

BT Sample taken

Thrust blocks as required

2
3
4.
5.
6
7
8

Pressure Test

nts

Fire Hydra

Plumb & proper elevation

Proper orientation

Concrete pad

Bolt accessible

Thrust block

Auxiliary valve in street

Gasket seating

1
2
3
4.
5.
6
7
8

Flushed

Meter Boxes

1. | Located in park strip (not driveway)

2. | Level with curb

3. | Meter set at 18” — 20” below lid

4. | Box supported by 12x6x1 pavers
Water Valves

1. | Set level with lids

2. | Clean

3. | Workable

4. | Concrete collar at grade
Sewer Manholes

1. | Set to grade

2. | Manhole grouted and clean

3. | Lifting holes grouted

4. | Steps in manhole

5. | Debris and boards removed

6. | Grade rings grouted

7. | Concrete collars around manholes
Sewer Lines

1. | Proper elevation and alignment

2. | Properly bedded and backfilled

3. | No bellies

4. | Laterals connected in 10:00 O’clock or 2:00 O’clock position

5. | Sewer line video data provided

Inspection & Testing
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6. | Air tested
Flushed and rocks and debris removed
8. | Sewer line mandrel test results

~
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SECTION 5 DESIGN STANDARDS
General - DRAWINGS shall be prepared on D sized drawings, shall be drawn to scale, and shall provide
sufficient detail to allow construction of the required improvements with no information other than that
provided in the Specifications and Drawings. Plan and profile drawings shall be provided, showing existing
and final grades at a scale no greater than 1”’= 40" horizontal scale, and 1” = 4’ vertical scale. A material
take-off, listing the quantities of proposed pipe, manholes, valves, hydrants, etc., shall be provided for bond
amount calculation purposes.

5.01 Water System Design Standards
All Water System Installation and design must conform to the Kearns Improvement District Design
Standards and Specifications.
A. Culinary Pipe Main Standards
1. The pipe diameter used shall be approved by the District Engineer (or his representative)
and must adhere to the KID Culinary Water Master Plan.
a.  Minimum allowable main shall be eight inches (8”) in diameter.
b. If the Master Plan is not clear in the area about pipe size and location, then the
District Engineer shall give final approval.
2. Allowable culinary water pipe material for all projects within the Kearns Improvement
District service area shall conform to Section 2.01.
3. Standard centerline alignment within the public right-of-way shall be 10 feet (10”) north or
10 feet (10’) east of the centerline.
4. Horizontal clearance between a water main and any parallel aligned utility shall be at least
10 feet (10°). When another utility crosses a water line then:
a. The other utility shall cross perpendicularly.
b. Only dry utilities shall cross above the water main. If this is determined to be
unfeasible by the District Engineer then:
i. A minimum 20 foot (20”) long sleeve is required for the sewer line.
C. A minimum of 18 inch (18”) vertical separation is required between the two mains.
i.  Ifavertical separation of 18 inches (18”) is determined unfeasible by the
District Engineer then:
a) A reinforced concrete cradle is required (reinforcement shall meet
current specifications).
b) No joints of either utility will be allowed within a 10 foot (10”)
radius of the crossing.
d. If the water line crosses under the sewer line, then a minimum 20 foot (20’) long
sleeve is required for the sewer line.
5. Minimum cover required shall be 48 inches (48”).
a. Cover over utilities and between roadways or rail road tracks shall be sufficient to
protect from potential loading either during construction or final finished surface.
i.  Should cover be insufficient to adequately protect the utility from any
loading, encasement or casings shall be provided to protect the affected
utility.
6. Pressure Test of the water line is required to hold 225 pounds per square inch (225 psi) test
pressure for two (2) hours unless otherwise required.
a. If pipe fails the pressure test, locate and repair any defective materials in the line
and retest.
b. Pressure testing against any valve is prohibited.
7. Tracer wire shall be installed directly above the top of all culinary water pipe.
a. Tracer wire shall be 12 gauge insulated copper wire.
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b. Tracer wire shall be located a maximum of six inches (6) from the top of the
main.
B. Disinfection
1. All new waterlines are to be disinfected and a passing bacteria test obtained prior to
connecting to any KID water infrastructure.
a. Chlorination of the completed water lines shall be completed by the Contractor at
no additional cost to KID.
2. Bacteria samples will be collected by KID Personnel at the request of the KID Inspector.
C. Culinary Water Trench Standards
1. Compaction tests are required every 200 linear feet (220’) at half and full depth for any
water main installation. Contractor is responsible to provide test results to KID.
2. Compaction shall be to 95% or greater relative to a standard proctor density.
3. If groundwater is encountered, trenches must be kept free from water during excavation,
pipe installation, and the installation of material in the pipe zone.
4. Excavation of any trench must be to OSHA Safety Standards.
D. Valves
1. Valves shall be located in all intersections and shall equal the number of legs.
2. All valves larger than 12 inches (12”) shall be butterfly design.
E. Joints
1. Joints shall be restrained at all valves, tees, crosses, bends, wyes, and mega lug fittings.
2. The number of joints that need to be restrained back from thrust producing fittings shall be
determined by the project design engineer. The lengths must also be approved by the
District Engineer.
F. Fire Hydrants
1. Fire Hydrant spacing:
a. Shall not exceed 300 feet (300°) in areas of multi-family dwellings, commercial
and manufacturing uses.
b. Insingle family dwelling use areas hydrant spacing shall not exceed 500 feet.
2. Major roads shall have fire hydrants placed on both sides of the roadway every 300 feet or
500 feet to provide for Fire Department access to such hydrants.
Hydrants shall be connected to the main using a minimum six inch (6’) diameter pipe.
4. All newly constructed fire hydrants shall be flow tested and then painted according to the
NFPA color-coding.
a. The flow test must be witnessed by the KID Inspector.
b. The fire hydrant bonnet shall be painted by the Developer or Contractor and
approved by KID.
c. All fire hydrants shall be classified based upon the actual flow-rate and shall be
painted based upon the following color coding per NFPA:
i.  Green - 1000 gallons per minute or more
ii. Orange - 500 to 999 gallons per minute
iii. Red- 0 to 499 gallons per minute
5. Permanent dead-end lines shall require a fire hydrant to be installed.
G. Concrete Thrust Blocks
1. Provide concrete thrust blocks at all taps, temporary dead ends and at the base of all
hydrants.
a. Place thrust blocks directly against undisturbed earth.
b. Provide bond breakers on all thrust blocks.
2. All other locations shall rely on restrained joints to handle thrust unless directed otherwise
by the District Engineer.
H. Water Vaults/Meter Boxes
1. No meter box shall be allowed in any street, driveway, driveway flare, or sidewalk.
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I. Service
1.
2.

ok w

8.
J. Constru
1.
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Laterals
Connection fees for a water tap and meter will be assessed at the time a permit is issued.
No common use laterals shall be allowed.

a. Common use laterals shall be eliminated as redevelopment of the site occurs, or if
repair or replacement is needed. The construction or repair costs will be the
responsibility of the Owner.

Allowable service line shall be constructed as per Section 2.01.01

Minimum size shall be one inch (1”) diameter for residential connections.

Location of water service shall generally be located 10 feet to 15 feet (10° to 15”) from
either side property line of the lot being served.

Location of the service line shall be stamped onto the face of the adjacent curb with a “W”.

a. Location of extended service lateral toward building shall be located via a 2”x 4”
with a blue colored end visibly extended above adjacent surface.

Minimum static pressure allowed to each individual service shall not drop below 50 psi (50
pounds per square inch) as measured at the water main without approval of the District
Engineer.

Three (3) piece unions shall not be allowed unless approved by the District Engineer.

ction Drawings

The Construction Drawings shall include the following information:

a. Street names and widths.

b. Subdivision lot numbers

c. Street centerline stations and property line stations; plan stations must agree with

profile stations.
Drawing scale.
North arrow.
County or District benchmark elevations.
Roadway centerline finish grades or, if in an easement, the finished grade above
the utility line.
Top of curb finish grades at property lines and at hydrant locations.
Finish grades at valve locations.
Finish grades at air/vacuum assembly locations.
Water line pipe size, type, and class.
The following notes:
i.  “Contractor shall field verify locations and invert elevations of existing
utilities before staking or constructing any new KID utility lines”.
ii.  “All construction shall comply with the Kearns Improvement District
Design Standards and Specifications.”

m. Commercial plans shall have the following note: “Four feet of cover is required
over all sewer and water lines.”

n. Commercial subdivision plats, to be signed prior to utility plans being approved,
shall have the following note written on them: “The signature of the Kearns
Improvement District on this plat does not constitute any guarantee of availability
of water and sewer service to the property or approval of any utility line or
facilities. The owner(s) of the property must provide satisfactory plans to the
Kearns Improvement District for review and approval before connecting to the
District’s utility system and will be required to comply with the District’s rules and
regulations.”

Any potential conflicts between new utility lines and all other existing utilities, including
but not limited to culinary water lines, secondary water lines, and/or storm drains shall be
noted on the drawings.
Dimensions to water lines from monument lines or property lines shall be shown.
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“Match to Drawing” notes shall refer reader to adjacent drawings.

Connecting utility lines shall be labeled as existing or proposed.

Drawing shall be designed, signed and stamped by a professional licensed engineer.
Construction Drawings shall include a signed dedication plat.

Construction Drawings shall include a final grading plan.

Construction Drawings shall contain plan and profile views of all sewer main line. Profile
views shall show existing and final surface profiles.
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5.02 Sewer System Design Standards

A. Design shall conform to these Design Standards and Specifications.

B. The design of the sewer system shall comply with all applicable Pretreatment Rules and
Regulations.

C. All sewer lines shall be designed to protect them from freezing.

D. Unless otherwise approved by the District Engineer, sewer line capacity shall be designed for a
peak flow of 400 gallons per capita per day. Sewer line capacity for commercial developments
shall be designed based upon a study of actual and projected contributions from existing developed
areas and comparable data.

E. Wherever possible, sewer lines shall be located in public streets. In the locations where sewer lines
must leave the public right-of-way, a twenty-foot wide sanitary sewer easement will be required
unless the District Engineer specifies a different width.

1. Easements shall be centered on the sewer line, unless otherwise approved by the District
Engineer.

2. Sewer easements shall extend ten feet beyond dead end manholes.

3. Easements shall be shown on the development plat and be granted to the District on the
District’s Standard Easement form(s).

4. Easements must be executed by or on behalf of all owners and lien holders having an
interest in the property, and be returned in recordable form to the District Office prior to
final approval being granted.

F. Manholes and pipes shall be located within a five (5) foot offset from the street centerline,
wherever possible. If circumstances warrant and as specifically approved by the District Engineer,
manholes and pipes shall be located within the pavement with a minimum distance of five (5) feet
required between the edge of the pavement, concrete curb or gutter, and the edge of the manhole
collar and pipes.

G. All sewer lines shall be located a 10-foot minimum horizontal distance from culinary waterlines.

H. Where possible, sewer shall be located a 10-foot minimum horizontal distance from all other public
utilities, including but not limited to storm drains, and secondary waterlines.

I.  Sewer grades shall be based upon Salt Lake County Surveyor or District benchmark elevations.

J.  Gravity Sewer Main

1. Sewer Main Lines shall be at least 8 inches in diameter.

2. Unless otherwise approved by the District Engineer, the minimum sewer slopes shall be as

follows:
Min Max

Pipe Velocity KID Min Velocity KID Max

Dia (V) Slope (V) Slope

(IN) (FPS) Requirement  (FPS) Requirement
4 2.00 2.00% 10.00 30.36%
6 2.00 1.00% 10.00 17.69%
8 2.00 0.50% 10.00 12.05%
10 2.00 0.36% 10.00 8.95%
12 2.00 0.28% 10.00 7.02%
15 2.00 0.21% 10.00 5.22%
18 2.00 0.16% 10.00 4.09%
21 2.00 0.13% 10.00 3.33%
24 2.00 0.11% 10.00 2.79%
27 2.00 0.10% 10.00 2.39%
30 2.00 0.10% 10.00 2.07%
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9.

Unless otherwise approved and/or required by the District Engineer, sewer lines eight (8)
through fifteen (15) inches in diameter shall be designed to flow no more than half full
during peak flow. Sewer lines larger than fifteen (15) inches in diameter shall be designed
to flow three-fourths full.

The minimum sewer depth shall be at least 11.0 feet unless otherwise approved by the
District Engineer.

a. In areas of shallow sewer, the following note shall be written on the development
plat: “Shallow Sewer Depths! Contractor shall verify sewer lateral depth and set
foundation elevation to provide adequate fall into sewer lateral. Buildings with a
basement may not have sewer service available for basement.”

A minimum of four (4) feet of cover shall be placed over all main sewer lines, unless
additional cover is required by the District Engineer.

The invert of new sewer lines shall tie into existing sewer lines at the 0.75 depth point of
the existing sewer main; except where otherwise approved by the District Engineer.

Sewer Main Lines shall be extended to property lines as per District Engineer’s directive to
service future development.

Ten-foot sewer stubs shall be extended beyond terminal manholes to facilitate future
development.

No connections may be made to a sewer stub.

10. Curved sewer, where approved by the District Engineer, shall be designed as follows:

a. Sewer shall be constructed of HDPE sewer pipe.

b.  Minimum radius shall be 150 feet, unless otherwise approved by the District
Engineer.

c. Installed pipe must be surveyed by a qualified licensed surveyor every 10’ to
demonstrate that a 3% slope is maintained.

d. Surveyed coordinates and elevations shall be submitted to the District, in a format
and coordinate system acceptable to the District.

11. In locations with steep pipe slopes (i.e. greater than 15%), pipe shall be constructed of

HDPE and concrete anchor restraints shall be installed on the pipe at a spacing and in a
manner as indicated on the Standard Detail Drawing SS 10.

K. Sewer Laterals

1.
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General
a. Wherever possible, buildings shall be discharged to the Sewer Main Line with a
gravity flow Sewer Lateral.
b. Sewer Laterals shall conform to the requirements of the Salt Lake County
Department of Health Regulations and the Uniform Plumbing Code.
c. Each unit of separate ownership shall be required to have a separate sanitary Sewer
Lateral, unless otherwise approved by the District Board of Trustees.
d. Sewer Laterals shall have at least four (4) feet of cover, unless otherwise approved
by the District Engineer.
e. Sewer Laterals may tie directly into manholes.
Gravity Sewer Laterals
a. The size of Sewer Laterals shall be determined on the basis of the total fixture
units drained by such sewer, in accordance with the Uniform Plumbing Code. The
minimum size for gravity Sewer Laterals shall be four (4) inches in diameter.
b. Sewer Laterals shall be run at a uniform slope of not less than 2% grade. Where it
is impractical to run the sewer at a 2% grade due to the depth of the Sewer Main
Line.
c. Cleanouts shall be installed at not more than 100 foot spacing.
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d. No more than two (2) bends in excess of 45 degrees will be installed without a
cleanout.

e. Lateral pipe size shall not be reduced in diameter in the direction of flow.

Pressure Sewer Laterals

a. Professional advice should be obtained prior to installing pumping equipment or
pressure Sewer Laterals.

b. Inlocations where buildings cannot be discharged to the Sewer Main by a gravity
flow Sewer Lateral, flows shall be discharged into a tightly covered and vented
sump from which the flows shall be pumped by automatic pumping equipment and
discharged into a gravity flow Sewer Lateral, connecting at a cleanout, or the
Sewer Main, connecting in a manhole with an approved restrained coupling(s).

c. Pumping equipment and pressure Sewer Laterals shall be designed to meet or
exceed the anticipated use requirements.

d. The total maximum system head shall not exceed the pump manufacturer’s
recommended allowable head for the pump system being proposed.

e. Unless otherwise approved by the District Engineer, pressure Sewer Laterals shall
be constructed of HDPE.

f.  Pressure Sewer Laterals shall be sized to provide a minimum velocity of 2.0 feet
per second at the design pumping rate.

g. Pressure Sewer Laterals shall be designed and constructed on a constant reverse
grade.

L. Sewer Casings

1.

2.
3.

4,
M. Sewer
1.
2.
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Sewer casings shall be required at locations where sewer lines cross rivers, streams, canals,
aqueducts, railroads, box culverts and/or other locations as required by the District
Engineer or other governing authority.

Sewer casings shall be sized at least twice the inner diameter of the sewer pipe, unless
otherwise approved by the District Engineer.

Sewer pipe shall be supported in casing by casing insulators and sealed with manufactured
end seals.

Casing wall thickness shall be as shown on the standard steel casing detail.

Manholes

The minimum manhole size shall be 4 foot diameter.

Manholes shall be installed at both ends of each main line segment; at all changes in grade
or direction (unless a curved gravity flow main line), at changes in pipe type, and at
intervals not to exceed 450’ for lines 15” in diameter or smaller, or 500’ for lines 18” in
diameter and larger, unless otherwise approved by the District Engineer.

Manholes must be constructed at the ends of sewer lines.

Drop manholes are not allowed without prior approval of the District Engineer.

Where connections are made to existing sewer lines, a minimum five (5) foot diameter
manhole shall be constructed over the existing sewer line.

Pipe Situation Manhole

Diameter Diameter
8”-12”7 5’ to 12” deep — Thru Flow 48”
87 -12” Intersection of 3 or more pipes 60”
87 -12” Where deflection of thru pipe is 45° or greater 60”
87 —12” 12’ to 18’ deep 60”
87— 127 Connecting into an existing pipe 60”
8 -12” 12” or greater fall through manhole 60”
157-18” 5’ to 18” deep — Thru Flow 60”
8”7 —30” 18’ deep or greater 72>
157-18” Where deflection of thru pipe is 45° or greater 72”
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217 —36” 7’ deep or greater 727

157 —36” Intersection of 3 or more pipes 727

6. A minimum of five feet shall be maintained between the edge of all manhole collars and
the edge of the street pavement.

7. Unless otherwise approved by the District Engineer, the minimum drops through manholes
shall be as follows:

Minimum Drops thru Sewer Manholes
Angle Drop Across
Manhole

Greater than 90° 0.3

75° - 90° 0.2

25° - 75° 0.2

0° - 25° No less than grade
of downstream pipe

8. In three way manholes the grade through the manhole shall be designed to ensure that
flows will not back up into any of the pipes.

9. The maximum allowable drop between inlet and outlet inverts, through a manhole, is
eighteen (18) inches.

10. When incoming slopes at manholes are greater than or equal to 5 percent and the deflection
angle within the manhole is greater than or equal to 45°, but less than 90°, a six-foot
manhole with an extra deep trough is required.

11. Manholes with pipes 18 inches in diameter and larger and in areas with high hydrogen
sulfide potential, as determined by the District Engineer, shall be constructed of corrosion
resistant materials, ConShield or Acid Resistant Polymer Manholes, or approved equal.

N. Sewer Force Mains

1. Force mains shall be designed for a minimum velocity of 2 feet per second at the average
design flow.

2. Force mains shall be at least 4 inches in diameter, unless otherwise approved by the
District Engineer. Parallel force mains of different diameters will be required to
accommodate widely varying flows.

3. Force main piping shall be high-density polyethylene (HDPE) pipe. Minimum wall
thickness shall be SDR 17. Exact wall thickness shall be determined based upon operating
pressures.

4. Force main piping and thrust restraint shall be designed for the design operating pressure

of the pump system, including surge pressures.
Force mains shall be designed to ensure that there are no high points in the force main.

6. Force mains shall enter the gravity sewer system into a ConShield or an Acid Resistant
Polymer manhole, or approved equal, at an elevation not lower than the top of the existing
pipe and not greater than 2 feet above the flow line of the manhole and shall be arranged to
minimize splashing and turbulence in the manhole.

O. Sewer Lift Stations

1. Lift stations will be permitted only by special approval of the Board of Trustees.

2. These Design Standards apply to lift stations with a capacity up to one million gallons per
day (1.00 mgd). Design standards for lift stations larger than 1.00 mgd will be developed
on a case-by-case basis by the District Engineer.

3. Lift stations shall be located on a site at least 30 feet by 30 feet in size. Property shall be
conveyed by warranty deed to the District. Lift stations shall be located so as to be readily
accessible by maintenance vehicles during all weather conditions.
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Sewer lift stations must remain fully operational and accessible during a 25-year flood.
Sewer lift stations shall be protected from physical damage that would be caused by a 100
year flood.
The lift station will include at least two submersible pumps. Pumps shall have the same
capacity and shall be capable of handling the peak flow with one pump out of service.
Pump controls shall provide for alternating operation of the pumps. Pumps shall be
specifically designed for submerged operation and shall be capable of passing spheres of at
least 3 inches in diameter. Pump suction and discharge piping shall be at least 4 inches in
diameter. Pumps shall be readily removable and replaceable without dewatering the wet
well or disconnecting any piping in the wet well. Pumps shall be manufactured by Flygt
and shall include Neva-clog or N series impellers. Unless otherwise approved by the
District Engineer, lift stations will require three phase power.
One automatic flush valve, manufactured by Flygt, shall be required per lift station.
One spare pump shall be provided to the District for each lift station, unless otherwise
approved by the District Engineer.
Pumps and motors shall be sized for the 20-year peak flow.
The design engineer shall submit system-head calculations and curves. System-head curves
for C values of 100, 120, and 140 in the Hazen Williams equation for calculating head loss
corresponding to minimum, median, and maximum water levels shall be developed.
A system-head curve for a C value of 120 corresponding to median water level shall be
used to make preliminary selection of pump and motor. The pump and motor must operate
satisfactorily over the entire range of specified flows for the system-head curves for C
values of 100 and 140 corresponding to minimum and maximum water levels intersected
by the head-discharge relationship of a given pump.
The wet well size and level control shall be designed to avoid excessive pump cycling and
septic conditions due to excessive detention time.
TOP fiberglass reinforced polyester (FRP) basin, manufactured by Flygt, shall be installed
in the bottom of each wet well.
Access to the wet well shall be provided through a locking, rectangular aluminum hatch
with stainless steel bolts and accessories. The hatch shall be sized to allow easy removal
and replacement of the pumps. Access hatches shall be Safe-Hatch manufactured by Flygt.
Isolation and check valves shall be placed in the discharge line of each pump. Valves shall
be located in a separate vault located near the wet well that is protected from physical
damage, weather and freezing, with proper access for operation and maintenance. Isolation
valves shall be eccentric plug valves. Check valves shall be ball-check type valves.
The valve vault shall include piping, valves and quick-connect couplings to allow bypass
pumping from the wet well to the force main using a portable pump.
Passive ventilation of the wet well shall be provided. Active ventilation and odor control
may be required depending on the size, location and operational characteristics of the lift
station and the proximity of dwellings.
The entire site shall be paved with 3-inches of asphalt over 8-inches of compacted road
base.
A 6-foot vinyl fence shall be installed around the perimeter of the site, with a 12-foot
double-swing locking gate.
An emergency yard light shall be installed at the site.
The site shall include a permanent receiving bracket for a portable crane to be used in
removing and replacing the pumps.
Electrical systems and components (i.e., motors, lights, cables, conduits, switchboxes,
control circuits) in wet wells or in enclosed or partially enclosed spaces where hazardous
concentrations of flammable gases or vapors may be present, shall comply with the
National Electrical Code requirements for Class 1, Group D, Division 1 locations. In
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addition, equipment located in the wet well shall be suitable for use under corrosive
conditions. Each flexible cable shall be provided with watertight seal and separate strain
relief. A fused disconnect switch located above ground shall be provided. When such
equipment is exposed to weather it shall meet the requirements for NEMA 4X with a
stainless steel dead front enclosure and aluminum inner door.

Lift station shall include a Multitrode level control system and a backup float set above
alarm level manufactured by Flygt.

Lift stations shall include remote monitoring equipment as required by the District
Engineer.

An alarm system shall be provided that is activated upon power failure, high water level, or
other malfunction. Alarms shall be transmitted by an integrated automatic cellular
telephone dialer, unless otherwise approved and/or directed by the District Engineer.

Lift stations shall be provided with a standby generator. Standby generators shall be natural
gas or propane fueled. Provisions shall be made for automatic generator start-up and load
transfer upon power failure. Standby generators shall be manufactured by
Caterpillar/Olympian.

The District may require more area when deemed necessary by the District Engineer.
Control panels and electrical equipment shall be located in a control building constructed
in accordance with the following requirements:

a. The building floor plan and layout shall provide adequate space for the control
panels and other electrical equipment and access for maintenance and repairs. The
minimum inside dimensions of the control building shall be 8 feet by 12 feet.
Minimum inside height shall be 8 feet.

b. The building shall be architecturally comparable with the existing buildings in the
area or the future buildings planned for the area.

c. Ataminimum, the buildings shall be constructed of Atlas brick on concrete
footings with a concrete floor. The roof shall be pitched, with a minimum slope of
4:12, with a 26 gauge standing seam steel roof, over ¥z-inch plywood sheeting and
building paper. Roof fascia and soffits shall be aluminum. Gables shall be Atlas
brick. The interior of the roof shall be insulated with R-38 fiberglass batt
insulation. The ceiling shall be 5/8-inch painted sheetrock.

d. The building shall have at least one 3-foot by 7-foot hollow metal man-door with
metal frame, threshold, lock set and 12-inch square ventilation louver with insect
screen.

e. The building shall have at least two fluorescent lighting fixtures with 4-40 watt
lamps each, or LED equivalent, and two electrical outlets.

f. The building shall have a thermostat-operated ventilation fan with roof exhaust
capable of providing 10 air changes per hour.

g. Building construction shall otherwise conform to the building code and other
requirements of the local jurisdiction.

P. Sewer Flow Meters

1.
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In locations where KID water meters are not installed or where KID water meters may not
accurately represent the amount of flow discharged to the sewer system, a sewer flow
meter shall be installed, unless otherwise approved by the District Engineer.

Flow meters and control panel shall be installed in a location accessible to the District
personnel as shown on the development plans.

Power shall be provided by local power provider or solar panels, as necessary.

a. Solar Power System shall be designed to provide power during two consecutive
cloudy days, including nights, during the winter time. System shall be designed to
provide continuous power assuming radio transmissions every 20 seconds for 4
second duration.
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4. Flow meter site shall include:

a. Prefabricated Metering Manhole (48, 60 or 72” diameter as determined in
paragraph M above), height as required, with Integral Parshall Flume (throat width
determined by flow requirements), as manufactured by Virtual Polymer
Compounds or approved equivalent. Manhole body and flume shall be fabricated
from molded fiberglass reinforced polyester. Manhole shall include an FRP ladder,
mounting brackets for ultrasonic transducer and temperature sensor, and mounting
back plate for the open channel flow meter indicator transmitter. Fiberglass grating
shall be installed over the channel.

b. The open channel flow meter shall be a Siemens (Milltronics) OCM I11 wall
mounted indicator transmitter, housed in a NEMA 4X enclosure complete with one
weather proof power outlet, located on a pole next to the metering manhole.
System includes an XRS-5 non-contacting ultrasonic level sensor, TS-2
temperature sensor for automatic temperature compensation and a removable hand
held programmer. An internal data logger, 4-20 mA signal output and (3)
programmable dry contact alarm relays shall also be included. System operates on
110 VAC single phase power.

¢. Communications shall include;

i. Radio: GE MDS INET 900 IP radio with PCTEL Maxrad 710-970 MHz
Yagi Antennas and all required connectors and cabling. Cable shall be 5”
Heliax Times Microwave LMR-600 or equal.

ii.  PolyPhaser IS-50NX-C2-MA Lightning Protector or equal. Lightning
protector shall be bulkhead mounted on the antenna cable entrance into the
equipment enclosure.

iii. A grounding kit Wireless Solutions WGK-U2H5-UT or equal.

Q. Grease and Sand/Oil Interceptors

1.
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A grease interceptor, oil separator or sand interceptor, located outside the facility or
building, shall be provided as part of the Private Lateral Wastewater line of any
commercial, industrial, and institutional facility or building that has the potential of
introducing substances that would be detrimental to the Sewer Treatment Facility or
Collection System, as determined by the District according to the KID Pretreatment
Program.
All wastewater from “FOG” (Food, Oil, Grease) -bearing fixtures must be routed to the
Interceptor.
All Interceptors shall be installed and located so as to be readily accessible for cleaning by
the User and inspection by KID employees. Interceptor access manholes should not be
located in parking spaces or near the entrance or exit of a building.
All interceptors shall be constructed of impervious materials capable of withstanding
abrupt and extreme changes in temperature. They shall be of substantial construction, water
tight and equipped with easily removable covers which are gas and water tight.
The working capacities of Interceptors connected to the District’s sewer system must be at
least 1000 gallons, but no more than 2000 gallons. Interceptors must be sized to provide a
minimum hydraulic retention time of 30 minutes. This is calculated by multiplying the
maximum peak wastewater flow in gallons per minute times 30 minutes.
Interceptors shall be precast concrete and have a minimum of two compartments.
a. The basic configuration and dimensional characteristics of a typical Interceptor are
shown in Drawing SS 5.
b. Inatwo stage interceptor, the first (upstream) compartment should be
approximately twice the liquid volume of the second (downstream) compartment.
c. The intermediate baffle(s) must extend the full width of the Interceptor, and from
the bottom to within three (3) inches of the top.
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d. The design and construction of the interceptor must ensure that there is no flow
between compartments around the bottom or side edges of the baffle(s).

e. The Interceptor must be sealed to prevent leakage to or from the adjacent soil.

f. Interceptors shall be engineered to withstand anticipated surface loads such as
vehicular traffic.

g. Interceptors shall be vented through a vent stack, through the inside of the building
to the roof, independent from other vents and away from any air intakes on the
roof.

R. Sampling Manholes

1.

2.

3.

4,
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A sampling manhole is required downstream of all Grease and Sand/Qil Interceptors and
upstream of any sanitary sewer connections.

Sampling manholes shall be five (5) feet in diameter.

The depth and width of the manhole trough shall be equivalent to the inlet pipe.

The invert of the inlet pipe shall be at least 3 inches above the trough through the manhole.
ction Drawings

The Construction Drawings shall include the following information:
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Street names and widths.
Subdivision lot numbers
Street centerline stations and property line stations; plan stations must agree with profile
stations.
Drawing scale
North arrow
County or District benchmark elevations
Roadway centerline finished grades, or if in an easement the finished grade above the
utility line.
Top of curb finish grades at property lines.
Finish grades at manhole locations with top of rim elevations shown.
Sewer line pipe size, type, and class.
The following notes:
a. “Contractor shall field verify locations and invert elevations of existing utilities
before staking or constructing any new KID utility lines”
b. All construction shall comply with the Kearns Improvement District Design
Standards and Specifications.”
Commercial plans shall have the following note: “Four feet of cover is required over all
sewer and water lines.”
Commercial subdivision plats, to be signed prior to utility plans being approved, shall have
the following note written on them: “The signature of the Kearns Improvement District on
this plat does not constitute any guarantee of availability of water and sewer service to the
property or any approval of utility line or facilities. The owner(s) of the property must
provide satisfactory plans to the Kearns Improvement District for review and approval
before connecting to the District’s utility system and will be required to comply with the
District’s rules and regulations.”
Any potential conflicts between new utility lines and all other existing utilities, including
but not limited to sewer lines, culinary water lines, secondary water lines, and/or storm
drains shall be noted on the drawings.
Dimensions to sewer lines from monument lines or property lines shall be shown.
“Match to Drawing” notes shall refer reader to adjacent drawings.
Connecting utility lines shall be labeled as existing or proposed.
Drawing shall be designed, signed and stamped by a professional licensed engineer.
Construction Drawings shall include a signed dedication plat.
Construction Drawings shall include a final grading plan.
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21. Construction drawings shall contain plan and profile views of all sewer main lines. Profile
views shall show existing and final surface profiles.
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H H.H | 42.0] 56.4] 29.7| 32.1|21.0] 49.0] 564 420 SQUARE FAOT.
i) A0f | Rl7| 7a.1| JBG| 385|B66| &1 7| sad1| B4 EJEDPEQEEER S0ILS SPECIAL DESIGN 15
4 851 | 740|104 6] 57 3| A6.6|as.0] 74.0]104.6] 740 :
30 317 114+ [161.8| 806 | 875|572 [1134[161.8] 1144 E- mgﬂg Eﬁcﬁﬁmnﬁﬂm?mm -
1] 7.5 11644 [TFZTH|116.3 12583 |82.2F |1B44 |232.5 | 1694 AT AL BENDS. RESTR
O R - OATE:
R.H. Thrust Block 09-06—16
CHECKED:
D t . OfWE KO-
CHECKED: etails CW3




MCTE:

ALCILARYT WVALWE ~MO BDw
hitd BE LOCATED AT HYTRAMT
WITH THE LUSE QF MEGA—LLMG
FITNIMGS WITH THE APPRCWAL
QF THE DSTRICT EMGIMEER,

(W]
COMNCRETE COLLAR.

INSTALL PER KID
STAhDMROS.

VATER MAIK

CONCRETE THRUST—. ||~
BLOGK. SEE DWG. %

CW3 FOR THRLST ’
BLOCK BIZE S

REASE ALL BILTS &
WRAP W B ML PLASTIC
INREP & TAPE TIGHT

MNOTE:

BEFORE IM3TALUMG HIDRAMT
Vol VE COMTRACTOR SHALL
YERIFT EXACT LOCATIOMN,
HYDRANT SHALL MOT BE
ALLOWED M aMY PART OF
THE GLITTEE.

4~ COhC. PAD FROM

CURE TO SIGEWALK
:'i"_ B T R
A - I
A i -l T}

4+ —0" MIN.

6" FLAMGED AUXILIARY GATE
VALVE W Gl WALWE BOR

Typical Hydrant Installation

BE" FLAMGED ALKILIARY GATE
VALVE W Gl WALYVE BOX

'WETER: Maln

COMCREETE THRUST
BLOCK. SEE DWG.

CW3 FOR THRLAET
BLoGK HZEE

MAIMLIMNE
TEE

Typical Hydrant and Pad Detail

PROFILE VIEW

CURE

4" COMCRETE P2D TO

* STREET SIDE OF SIDEWALK

FLAN WIEW

1. AvERAGE SPACING BETWEEM HYDRAMTS WUST NOT BE GRESTER THamW S00°.

2, SELECT 3aMO BERDIMNG AND BACKFILL IS FERQUIFED &" UMOER, 127 QM JIRES, AR 127 DWER FIRE LINE,

3. MIWIMUM TREWEH WIDTH SHALL BE EGUAL TO OUTSIDE PIPE MSMETER PLUS 1' O EACH SIDE OF PIFE.

4, IF DAMAGE 15 CAJSED TO WATER WMAM, CUE TOD FIRE HVDRAMT INSTALLATION AMG,/ 3R OTHER WEANS, CONTRACTOR
‘WILL BE HELD RESPONSIBLE FOR REPAIRS,

MELLLER “MOOERM CENTURICN™
GR CLOW 5" FLS FIRE HYT:RANT
OF AFPROVED EQUAL,

BOTTOM OF BOLT ASSEMBLY
MUST BE CLEAR OF ODRKCRETE
2" BUT MOT MAORE THAM &7,

COMCRETE THRUST BLOCK
333 MK

DRaIN PIT W 3 CUFT.
QF GRAREDR GRAVEL.

B DJ. FLANGED SPOJL DR
C—A00 PG WITH MEGA—LUGS.

CORCREETE THRUST BLOCE
3'z3 -3 MIN.

5% HTORGKT

'WHEN PLACEDR BEHIND A WALk
R IN LAMDSCAPING A ¢ xd'xB"
THICK. CORNCRETE PeO 1S
FEQUIRED.

. FIRE H'DRANT 5He&LL BE SET THAT THE BARREL @R STAMDPIPE FLAMGE 1S5 3" TO 5" ABOVE FIMISHED GRADE.
B. GRFEASE AhiD WRAF AlLL EXTERMAL FATTIMNGS AMOD BOLT= WMH FMW GREASE aM0 B-MWIL POLTETHILENWE ShD OUCT
TAPE TIGHT.
7. WRAP [xl. FIFE WITH 8—MIL POLYETHTLEME TUBE WREAP AMD BJCT TAPE TIGHT.
8, DRAIMNAGE PMT MUST HAE 3 CUBIC FEET I:MIHIHUM} oF i" MINLUS SRAVEL.
Q. Al THREIST BLOCEKIMNG WUST BE REINFORCEDR BY 4 SECLIFRE BAME.
DREWN- | H " BATE:
R.H. . d 09 —06— 16
CHECKED: * ydran
—— Inst ti OFWG HO.-
CHECKED: Il
| nstaliation cCW4




COMCRETE COLLAFR.
IMETALL PER KID
- Y B BN

-
- LIS
[ ]

owat. . ™" 1:".""_
'J_I_l b._'_'._ o - -
| I
v

I
\‘—24'1:24-":{5" THICE.
CONCRETE PAO

.-

:

2" GALVANIZED IRDN
PIPE

FOISH CUT COMNCRETE &5
NECESSARY. DD WOT EMCASE
VALVE DME OF DPERATING
NUT IN THE COMRETE.

1/ 4% ORAIM HOLE I
BOTTOM OF SO BEND

WOTER KAl

GaL\MApIZED bl

PLUG &R CAP 48 FLE

MECESSART WMTH 2° 2% GAlVEMIZED 1/4 CLURIC YARD DRAIM
THRESDED TaP IROM PIPE INMTH GRAWEL
AOAFTER

Section

LEGEMD
Mk ITEM DESCRIPTION
i%; YalvE BOE WIMH LIG 2 PIEGE GAST IRON
2
MOTES:

2" GATE WALOWE WITH SCREW EMRS k2" QPERATING MJT
COMCRETE THRUST BHLOCK

INSPECTIOM: PRIOR TO BACKFILLING SRAUMNO THRUST BLOCK,
SECURE INSPECTKOM OF INSTALLATIOM Bv DISTRICT INSPECTOR.

—_

2. BACKFLL: IMSTALL aMD CDMPACT AL BoackALL MATERIAL FPER
EPECIFICATIONS.
3. COMCEETE: T BE PER SPECIFICATICNS, POUR COMGRETE
ARSINST UNOISTURBED =01
4. SPECILL DESIGH: WATER MAIKS 12" AND LARGER REGQLIRE
SPECIEL WAaSH QUT ASSEMBLY DESKSH.
S, WAWE BdX KWUST BE VERTIGAL TQ ALLCW FOR WASNE KEY
O Fediidh] | ﬁTFﬁs OATE
R.H, e
Rt Typical Wash Out Valve | os-0s-16
_ OFRE W0
CHECKED: Detail CW5




—_

LU

o

Type B - Direct Tap

LEGEND
hif. ITEM DESCRIFTION
S0PPER PIPE TTPE K — SOFT (hOIE 5] |
CORPORATION STOP BRA&SS FHOTE 4}
SERVICE SADDLE CLAMP (0., PMLC.] ™ [hOTE 3
'WETER _MAIN FIFE (D)., PUCY

= [l. FIFE WM&T BE OMRECT TAFPED

INSPECTION: PRICR T BACKFILLING SROUMND TAPS SECLPE INSPECTIGN OF
INSTALLATION By KIO IKNSPECTOR.

BACEFILL: A5 PER SPECIFICATIONS.

PRMVIDE BRASZ DEAMBLE STRAP TAPPING SADRLE FOR TAPPIMNG DUCTILE IROR DR
/L PLASTIC FIFE, FORO SERIES OR EQLAL.

374" FORD FRSOC BALL CORP AWWA TAPER THREAD IWLET, FLARE OR
CUOMPRESSQN FITTINGS AGCEFTEL,

PROVIDE HORIZOMTAL EXPAMSION LOSP IM COPPER PIPE.

TAPPING: PLACE TAPS & MIMIMUM OF 24 |NCHES APART. USE & TAPPING TOOL
WHICH 15 SIZED CORRESFOMONG TO THE SIZE OF THE SEFWICE LIWE TO BE
INGTALLER. M3 TAPS WITHIN 24 INCHES OF ERD OF PIPE

TAPES TEFLON TAPE IS REGUIRELD DM ALL TAPS,

COMNTRACTSR TA RETAIN ALL TAPPED PLUGS ANO PROWIDE THE PLUGS To DISTRICT
INSPECTOR,

AllL DIRECT TAF TO LMUTE “Cc® THREADS.

O RN | . . . DATE:
ST - Typical Service Tap Detall 05-05-16
CHECKED: 3/4" _ 2" Dwg.




FEDM Al

Culimory wotar garvica loberal owned,

EID owna, maintging, and repair to malntained & repolmd by properky
rmatar. 588 LHak gdminiatrative Cods oWHar. Sas Utak Flursbing Cads O3
R302—560—7 for horlzontal seporobon for horoontol eeporatlen bBatween
betweEen wober & ==wer serAce. water & PoSsr Ao,

—mi i

Cannectiona o wotar sanice
Ilmee ore io (b connecbed with
bodkflaw prepention devices
outelde of cllfnory wobar metar
box.

BACKFILL ALL SIDES —
SEE MGTES 1 & 2

TIE—-BAR
REWUIREL

TYPE ["K™ COPPER
TUBING [CRIMP EMD)

CAMCRETE MASQONAY
SUPPCHRT BLOCKS LUMDER
EOGE OF BOXK Ohl EMHER
SIDE OF WATERLINE &l 2:1

{2] REQUIRED. 3/4% SERVICE
BY OTHERS
LEGEND
N [TET DESCRIFTIAanN
I,E:I FRAME & COWER hDTE 3
WMETER BOX [19™—=217¢)(30" DEEP] WOTE 4
374" METER (18" BOx) NOTE S
1" METER [21" B NOTE &
COPPER PIPE TIPE_K_[SOFT)

INSPECTION: PRIOF TO BACKFLLIMG AROUND WETER BOX SECURE IMSPECTION OF IMSTALLATION BY
DISTRICT IhNSPECTOR.

BACHFILLIMG: IMSTALL ALL BACKFILL WMATERAL PER SPECIFICATION REQUIREMWEMTS IW LUFTS MQT

EECEIE%:P\EH_F INGHES AFTER COMPACTIONM. COMPACT EACH UFT T9 A& MMV RELATIVE DENSMTT OF

D&l FOUMNDRY AMO SUPPLY MODDEL L—2240 WETER BOXK &hD LD 4MO RIM WITH 2" HOLE FOR RA0I0
REALR. BRAMNDED “WATER METER™ CAST IN TOP.

+. METER BG¥ MA&T BE ADS FURMIEH SEMPLE BOX AMO REVIEW WITH OSTRIET EMGIMNEER.
5 3/4° COPPER WATER METER VOILE FORD 70 SERIES FULL 3+ METER SETTER WBHC
TR—21W—11-33—hL WITH RESIDEMTWAL CHECK WALWE OR WATTS #I024—UhUM BEVTE WITH 217 TUBING.
B. 17 SETTER VEHC 74—21W-11—44—HL OF EQUAL,
7. WATER METER FURNISHED 2AMD IMSTALLED BY KEARMS IMPRCVEMENT DISTRICT.
B. PLACEMERT:
&, DO hOT INSTALL METER BOXES UHDER DRAIEWAY APPROSGCHES, SIDEWALKS, OR CURB ahik GLITTER.
B, ALL METER BOXES TO BE [MSTALLED IM PARK STRIP.
C. SEE SPECIFICATIDNG SEC. 1.2.1.2.
DRAWIN: I I ] . DATE:
R.H. | | 09-0D6—16
et Typical Meter Box Detai
ORWE hO.:
n n
CHECKED: 3 / 4" - 1 CW7




FIP owrm, mainigina, ond repoir to
matar. Sea Utah Ademintatratis Cods
RIDE—330—7 Far herlzental sepamtlon
batwasn wobtar & Sewsr BaRACA.

Culimary woker sardce loteral canad,
maimained & repaired by property
oWmAr.  Sam |J'|I|'.|EI Plumbing Coads BA3
for horkentol seporotion betwasn

woter & =zewer senrice.

g —
3 Wi MHOLE ?h.;
e tib
x5 =
= i
i
STAMDGRD DURS CRETE ) 53.
METER BOXES P e AN A S R T
1 178" METER — 4'%4" BOY
2" METER — 4'z4 BOX Plan View
CROUND A" HOLE FoR
/ ELEVATION METER READ
‘————_____J—-—ﬂ e T et
FLf] I"':-
STAMDARD DURA CRETE METER FPROVOED LE PRECAST OFR
METER BOKES = BT K.LD s ENBINEERED
1 1/2" METER — 4'x4’ BOX = £ METER WAalLT
2" METER - 4'w4' BOX . 242
+ ]
WATER prig TYP-
MA N N
B LY -
TE 1
BROUT SPACE BETWEEN
PIFE AND WaULT
. 34" MIhUS
Section View R
1. LDCATE MAMHOLE OFEMINGS OOWM CENTER UME OF METER VALILT.
2, METER BGBY SHALL BE MIM. 4 DEEP WITH GRSVEL BOTTOM.
3. BACKFLOW ASSEMBLY IS TO BE LOGCATED OUTSIDE DF THE METER BOX.
4, METER SETTER FOR 1 172" &HD 2" METERS ARE A5 FOLLOWES:
FORE SERIES COPPERSETTERS FOR FLEMGED METERS
1 1/2" VBHCTE—21B—11—B6—hL
2% WHET?—218—11-77—NL
5. LID MUST H&VE 27 HQLE GENTERED FOR RANS REMD ASSEMBLT.
O RAIN - OATE:
__RH_ Water Meter Vault 09-06-16
CHECKED:
ORYG WO
] n
CHECHED: 11 / 2" -2 CWS




{o)d" Cin. 5.5 LIFTING

EYES {T/FE 304
ALl METERS AMD
Vol WES,

CVER n n 1.

. N

~

RRE

26 1/2° VAULT OPENNG—  Roof Plan

WIMH STAMDARD ‘WATER

HOLE RING AMD COLLAR

1 2" POLY

LaDDER
RUNGS @ 12

kAM

FL&MGED x PLAIM ERMD SPOOL

10,

T,
12,

NOTES:

ALl WANHIMES SHell HAVE o CIRCRETE COLLAR
FPER &P FLAN ST

WALILT AMD PIPE BEDODING SHALL BE COMPACTED TO
B55 MINIMUK 53T D—1557.

IF DRMAGE |5 GALISED T WATER MAN, DUE TO
VALLT IhSTALLATKIN &hiDOF DTHER MEANS,
CONTRACTOR. 'MLL BE HELD RESPOMRGIELE FOR
REPMPE,

MO KORE THeh ORE GRODE RMNG [1' MAK.Y
BLLOWED PER UG AND COLLAF.

dall FLAMGED r PLAIN EMD SPOOLS To BE
PRE—CAST INTO “ALLT WALLS BY WoullT

MANUFECTU REF,

FOR TRAFFIC USE, MSULT WALLS SHALL BE &°
THICK. {MIN.] WITH §5 EPCXT CRWTED REBAE B ON
CENTER EACH WA ARD 4" ON CENTER AT "BIEAMS."
FOR hON—TRAFFIC USE, WAULT WALS SHALL BE 8"
THICK {MIN.) WTH §5 EPGMT CRWTED REBSR B™ OH
CEMTER EACH WAT AMD B" OH CENTER AT "BIEAMS."
GREASE AMD WROP Al EXTERMAL FITTIMGE &M
BEA TS 'MITH F.M, GREASE AMOD B—WL POLYETHFLEME
AhiD DUCT TaPE TIGHT.

WRAF ALL DUCTILE IRDM FAFE WITH B-MIL
PRLYETHYLEME TUBE WRAP,

NO HYPASS OM LODPED STSTEMS 'WITH TWD QR
HMORE MASTER. NWETERS.

VALILT SHell BE SUMABLE FOR H—M LivDIMGS,
BYFASS SHALL BE 2" MIN MU,

FLAMGED COLPUMNG ADWPTER
SERZJE QMM METER
FLAMGED x PLAIM EMD
FIECE., CUT TD FIT

SWING CHECE WALWE

GATE WALVE

-—

27 TEST PLUG

el e e

PIPE RESTRAINT CAST [MTS
WALL ALTERMATIVES AT

| 12" P L&D ol £l D|EGRE|-|'DN GF ENGWEER
prifpunes @ 1z E'DM ay (H) DUAL CHECK VALVE
| LY |
L - |
AT NV — B TR TR B A
BN (PE Hos v, ault Plan PLACE BON I LANDSCAPING.
ALl METERS AND GRILL 2" HOLE IM YaULT T2 RUN
WA VWES, WIFE THROUGH. RUM 14° CONDUT
. . .= FROM %aULT TO SENSOR B3dK.
| i
q ) 12" CONGRETE APRGM
! AROUND VALVE B
| [SOLATION GATE \ALWE
(MW WITH Cl. WALWE
L ! H| . E'-Eﬂb- o HOX AND TRACER WARE
I'I LT}
I 1 |
I_|_ } 1
IL L] L] '__J'
YALULT FLOODR Vault Profile ALJUSTABLE PIPE SUPPORTS
2% ELOPE AJUSTABLE FIFE SUFFDRT Oh HYPASS
ORI - [ [ OATE:
| RH. 08—06—16
CHECKED: - | |
Typical Large Meter Vault  [wwewe:
CHECKED: ng




MIMIMLUIM CLBIC TARD3 OF CRMCRETE

FIFE BEMNCS
NOTE: BIZE 11174 [ o i/= | 4& BET
LARZER THAM 12" TO BE SPECIFICALLY 4" [T o4 1.3 WA
RESKAMEDR BV EMGIMNEER. FOEME SHall [N o2 0.5 _H ./
BE 3,/B" PLTWOOO DR OSTRICT B 0.2 0.5 1.8 N8,
APPROVED EQUINSLERT, 10" 0.2 0.B 2.7 T
127 03 1.0 3.8 M/

bS8 = MGT ALLOWED

FLYWWOOD

FORMSE
MEGAL LG

BOMD HREAKER—WRAPPED,
4 MWL POLTETHYLEME 1
PLASTIC (TrP.)

SN e
BN\ WA S
o, . P \
HT--X
) "l
: -

SPACING TO BE
BETERMINED
SURFAGE ARER — @ FT.
} SEE DWS. CW3 FOR SEING
BONO BREAKER—WRAPFED, e :.' : , " ||j'='j||_
4 MIL. POLYETHYLEME R L R ==
PLASTIC [TYP.) L IO =] =155
PLYHOOD
FORMS
=
] [}
=
Top View
Horizontal Parallel Bends
CENERAL HOTES:

1. USE MERSLUG JOINT RESTRAINT DEVICEZ DR SIMILAR UPDM PRIOR RSTRIGT APPROWAL —
FOLTr—WRAFFED FIFE TO SERWE A5 BOWD BREAKER [NOT TD INTERFERE WIMH RESTR4IWMED JOIMNTS).
ALl SURFACES OF THE RESTRAINEDR JOINTS SHALL BE ACCESSIELE AMD FREE FROM INTERFEREMCE
OUE T9 THRUST BLOGE CRMNSTRUCTION,

2. MINIMUN fRES REQUIRED WILL BE THAT OF AN B—INCH MAIN.
3, AL THRUST BLOCKS SHALL BE FORMED, THE MIMIMUW THICKHESS FORM MATERISL SHaLL BE 3/B°
PLrWIO0 OR OISTRICT AFPRCWED EXRIMGLETIT.
4. BESRING ARES BASED Of SOIL BESRING PRESSURE OF 2000 LB/SF.
&, EWBED THREE (3) MO. 4 EPQXv—COSTEC REBAR 18" INTD COWCRETE W/ EMDS BEMWT 80 BEGREES
A SHOWH,
ORAWIN - OATE:
F.H. / —0B—
- Parallel Bends w 09-06-16
ORWE WO
CHECKED: Thrust Blocks CW10




GROUMO SURFACE

OBSTRUCTION

12"
| MM, :|

l W

! !
SPLIk SLEEVE 45 BEND [TYPICAL
(MU} WITH f OF 4
MEGA—LUGS .

[
—

STEEL WATERLIME _/ E
LCGp #14 IMNSULATED SOUD \—12" MINIMUM CRUSHED

COPPER ELECTRIGAL
TRACER WIRE 'W1TH
LINDERSROUND GREASE
FILLED GAPS, TVPIGAL ALL

PRE-FABRICATED LOOP
STENDARD LOOP

DRAIN GRAVEL — 374"

GEOMMED SURFACE

45" BEND WITH
MEGA—LUGS DF FLAMNGEDR
FITI'Ilhh'.i»E (TrRIeAL OF 43

<

I
S0LID SLEEVE

DRSTRUCTION

12"
| kbl :|

THRUST BLOEKIHG

MJy WITH E; DR
E.IE -GS { e = REATER EPOLY
I _/ E S COWTED REBAR
#14 INSULATED S0U0 \_ ALL THRERD*
127 WMIMIMUM CRUSHED

PER AP COPPER ELECTRICAL
STANCRRD FLAN TRAGER WIRE WITH ’
543 UNDERGROUND GREASE DRAN BRMVEL — 3.3
FILLED CAPS, TYPICAL ALL v ofl NEW COMSTRUCTION
WATERLINE LOOP USE BELL RESTRAINTS IN
WAF BE USED AT DISCRETON PLACE OF ALL THREAD
OF DISTRICT EMGINEER
MOTES:

1. SELEGT S8nD SHALL BE USED AS BEDDING AMD BASKFILL 12" UWDER, OM SIPES AWD OWER WATERLINE LOOQP.

2. BEDOING ZHALL BE COWMPACTED TD 5% MIM. ASTM O-1557.

3. MINIMUNM TREMCH WIOTH SHALL BE EQUAL TO SUTSIGE PIPE DISMETER PLUS 17 EMCH SIDE OF PIPE

¢. IF DeMAGE IS CAUSED T WATER WAIN COMNTRACTOR WILL BE HELD EESPOMNSIBELE FOR REPAIRSE.

5. FRE—F&B WOTERLINE FIFE &nO FTTTIKNGS SHaLL BE BUTT WELDED A53 GRADE B SCH BO STEEL FOR PIPES
LESS THaW 127 DISMETER ANDG COPPER ELECTRICAL TRACER WIRE 'WITH LUNDERGROUND GRESASE FILLED CAPS.

B. REFEE TO apwa SECTION 33 05 02 FOR EPOMY LIMIMG AhD CORTING DETAILS.

7. CGREASE AhD WRAP ALL EXTERNAL FITTIRGE AMD BALTS WATH F.M. GEEASE &ND B-HIL PSLYETHYLEWE AHD
GUST TaPE TIGHT.

B. &LL THRUST BLOCKING MUST BE FEMNFORCED BT SECURE BAMK.

O RN - I [ : T

EHEEHP:’:Ei}: Typ |Ca| 0s—08—16
= - ORWG WO

CHEGKED: Waterline Loop W11




SUPPLY & IMSTALL

LAEKING FOLLEWERS
[TYPICAL)

\ 20" RESTRAIMNED

DUCTILE [ROM

M 45" BEMOS " 20 RESTRAIN

28] ¥

(TrP.) PIPE

T4

v

| _ _%
| r::ﬁ_
EXISTING
WETER MR
THEWST BLOCKS & ILEEWE AR I:T‘I'F']-
RESTRAINTS CoUPLINGS
{SEE WG, CW3 (TP
FOR THRLST BLOGK ) ]
DETAILS} Typical M] Pipe Loop
T&BELE OF HMENSIONS
DESTRLUCTIGH L] B
SEWER 18" KNI KUK 0" MM MUK
OTHER 12° MIH Ik OB 4+ 47
hOTES:
1. BEFORE BACKFILLIMNG. SECURE INSPECTION FRCHM EIG INSPECTOR.
2. ALL DJUCTILE IRON FIPE IS T9Q BE POLY WRAPPED AMD ALL FITTING GREASED (FM).
4. THRUET BLOCKS — CHMNCRETE CLASS 4040
4, REIMFORCEWMEMT: DEFORMED, 83 kS| YIELD GRADE STEEL, ASTH 815,
9. GRESSE: NON-QXIDE PQLT—FM.
7R ) ) GATE:
| RA_ 4 Typical Water Main 09—0616
CHECKED: yp
— _ DRAG WO
CHECKED: |
| MJ Loop Detai CW12




CUSTAMER WASTER
SERVICE UNE METER
o GLISTDHER—\
= ) _‘7—"
o SEFWICE LUNE
- b TG BLDC.
T
z 5 %
B i &
E i m
a — IRRIGATION METER
(M}//_ IN APPROVED
v METER BDX
%‘\—EEI}UEED PRINCIPAL
BACKFLOW PREVERTER
[}{:Lxsmp AND WASTE
VALVE
Typical Irrigation TO SPRINKLER

Sub-Meter Installation
SCHEMATIC DETAIL MO S5alF

STSTEM

O RAIN - . | . . OATE:
S Typical Irrigation DZ;DEE
CHECHED: Sub-Meter Installatio ;

n CW13




SEAL EACH EMD DF CASIMG
'WITH 1,/B—INCH THICH
SYNTHETIC RUBBER, MODEL C
PULL—ON TYPE EMD SEALS, AS

R CASING LENGTH & IMVERT MahLFAETURED BY PIPELINE
ELEY. SEE PLAN & PROFILE SEAL AND INSULETDR, INC. OR
WATER BQUAL, LINK—SEAL AT EACH

EMD OF CASIRG

0
)

ANT VOIDS CREATED BY BORING,
JMACEIMNG, DR TUNWELING SHALL
BE FILLED BV PRESSLURE
GROLUTING

CASING SPOCERT MOMNLIFACTLIREL BY
PIPELIME SEAL AND IWSULATOR, [1hC.
MRREL 512%5—2 SPACED EVERY
a—FT TG CEMTER THE FIFE IhSIOE
THE GASING, PIPE THROUGEHSUT i
THE LFNGTH OF THE QAZINGEG SHALL m
BE AT A CONTINUOUS GRADE AS

SHUWH ON DEASMNGS,

FIPE [ MIMIMUM LD, I AL
SICE | CASIMG SIEE| THICKKESS

f 12" R
& 16" a.a1e
i 18" 0.312"
13" 24" 0_438"
18" an" .54
18" ap” (X
24" 8" 2.825"
3 [ 0.825"

LAHGER CASIMNGS AS DIRECTED
BT THE OISTRICT EMGINEER

MOTES:

1. CaSING FIPES SHALL BE REQUIRED AS INOICATED OW THE ORAWINGS SNDAOR
WHERE REQUIRED BY THE DISTRICT INSPECTOR OR ERGINEER.

2. CGARRIER FIPE SHALL BE TESTER BEFURE IEAUMG THE EMDZ OF THE TASING,

4. BPACERS SHALL BE SECLURELY ATTACHEDR To THE CARRIER PIPE PER THE
MANUFACTURER'S REQUIREMENTS.

4. LCASING PIFE SHALL BE WELOED STEEL, ASTH A53, GRAOE B OR AFPROVED

For Water Pipe

EQLINALEMT.
O RAiN - i RETE:
R.H. o
- Steel Casing 090616
s ORWE MO
CHECKED:

Cwi4




CLRB & GLTTER

- T F X F F—T
oW oW v oW
+ o+ o+ o+ - o+ o+
L . . S . . )
4 SIDEWALK
Y
i SEE KID 510, DWG. CWa
[ FOR FIRE HYDREMT
! g INGTALLATICN DETAILS
+ = Em
s 3
Ly w .|I 53
+ + N —
L3 =+ ._l--ll fJ
L w ‘_,..-r"-. =]
TTT=F
-+ [
vor v o
+ = '

e SR ey

MOTES:

1.

2.

Wik L

PAINT TOP 4ND FACE ©F SURRB, 15" Ol BATH SIDES, WIMTH RED PAINT TO INDICATE WO
PARKING,
MO TREES, PLAMTS, FLORVERE, SHEUBS, OR AMY OTHER ITEM WHICH MaY OBSTRUCT THE
VEY OR ACCESS T& A FIRE HYDRANT, SHALL BE INSTALLED/PLANTED WTHIM 10° OF &hiv
FIRE HYDRART.
EE[D#EMINE'JEHI SHALL BE Z'—6" BEHIND BACK OF CLIRE OF &3 SPECIFIED BY THE DISTRICT
MAJOR RDARS SHALL HAVE FIRE HYDROMTS OM BOTH SIDES DF THE ROADNAT.
INSTALL & 4'x4'x6" THICK CONCRETE FaD AROUMD THE HIDRAMT BRSE.
FIRE HTDRANT SPACIRG:
A SHALL MNOT EXCEED & S0U° RADIUS W AREA WITH SINGLE FAMILY DWELUMGS
H. SHALL MNOT EXCEED A 300" RAOMS W ASLL OTHER AREANS.

O Rt - - RETES
crEChE Fire Hydrant 50616

= - ! ORAWG WO
CHECKED: L ocation Detail CW1S




MEULLER "MBEERN CEMTURIGH®
OR CLDW B" FL& FIRE HYDRAMT

HNGTES
HOTE: BEFORE INSTALLING HTORSHT DR APPROVED EGHUAL
BUKILIARY WAl WE ShR BOX VALWE CONTRACTOR SHALL BATTOM CF BOLT ASSEMBLY
MEY BE LOCATED AT HYDRANT VERIFT EXAST LOGATION, MUST BE GLEAR OF CONCRETE
WIMH THE USE DF MESA—LLIG HYORAMT SHALL H&T BE 2" BUT nWOT MORE THA4h &7
FITIIMGS WITH THE APPROVAL ALLEWED Ih AbY PART OF
QOF THE DISTREST EMGIREER. THE GUTTER. — -
UD PR a,

SONCRETE COLLAR.

INSTALL PER KIR T8

STRHOARDE. T _z—u wm. L

WATER MaIN CONCRETE THRUST BLDCE
"33 Min.

EONCRETE THRUST—. [ 50
BLOCK. SEE DWG. W~ - ~

C¥3 FOR THRUST S e |t =11
BLOCK SIZE. o ] ! : ] ORAN PIT WS 3 CUFT,
: i OF GRADEDR GRAWVEL.

GREASE ALL BOLTS & N=l=ll=l=ll=

WRAP W/ 8 MIL PLASTIC " FLAMGED ALKILARY BATE
WRAP & TAPE TIGHT VALVE W C.l VALYE BODH
Hillside Hydrant Installation
FROFILE WIEW
87 FLANGED AURKILIARY GATE 6" OJ. FLANGED SPOOL OF
VALVE WS G, VALVE BDK
o 12" ConcRETE }ﬁ_"/_ C—-900 PVE WTH MEGA-LUGS.
WATER MM
CONCRETE THRUST BLOGK
:':|' //_.3':.3':.:3' MM
M i Py
CONCRETE THRUST o
BLOCK. &EE [ING. i .
CW3 FOR THRUST e = —
BLOCK SIZE. . = |
Elg 7
T =9
%NUHE T - ™ 5 rvoranT
STREET SIDE OF SIDEWALK
Hillside Hydrant Installation
PLEF WEW
ORI - - - OATE:
R.H. 4 T
T : HI” SICIE 09—06—16
—_— ) R
CHECKED:
| | Hydrant Installation CWi6




%ﬁﬁﬁﬁﬁ%ﬁ%ﬁﬂﬁﬁﬁﬁﬁﬁ%ﬁ
i [ |

(0

H
.
=

R N IS T
Plan View

MANHOLE
QPEMING

GROUN D 2" HODLE In UO
ELEVATION FOR RaDS READ
AFSEMBLYT

A

PRECAST OR
ERGINEERED
WMETER ‘WALILT

GROLT SPACE BETWEEN
PIPE AnDR WalLT

Section View GRAVEL

LOCATE MANMHOLE CPEMINGS DOWN CENTER UME OF WALILT.

VALLT B0y SHolL BE HIM. §° DEEP WITH GRAVEL BOTTOM.

CONTRACTOR SHALL PROVIDE & KINIMUM OF 18" CLEARSMCE FROM THE
OETECTAR CHECE AND THE VALILT Wells. WALILT SHaLL HOVE LADDER FUMGE
INSTALL $%ATE WALVE & “WALWE BOR SUTSIDE OF BUT ADJACEMT To WeLULT.

FOR 6" AND LARGER IWSTALLATIONS, COMTAST KD, EMGINEERING DEPARTMENT.
OETECTAR CHECKE TO BE WILKINE 35004 OR BEEIRL.  SUBMIT O&TA CUT
SHEET TO K.LD. DISTRICT EMZIMEER FOR APPRGWAL.

menk e

ORAWM - RETES
S 4" Detector Check 09—06—16

ORYG WO.-
CHECKED: Meter Vault W17




GATE WALWE
MUK
WATER
MIn
e
et o
Plan View
MANHOLE
SPEWING
SROUND " HDLE IN LID
ELEVATION FOR RADIO READ
. PESEMBLY
i PRECAST OR
b ENGINEERED
Y E 2 METER WBMLT
24 GRDOUT SPACE BETWEEM
5 PIPE AND VAULT
4
WIATER
MM “ B
GATE WALVE i
Mdxh E-r DIP EPOOL
DIF SPOOL PIECE
FIECE :
34T MINUS
Section View ~ GRWEL
1. LOGATE MANHOLE QPEMINGS DOWN CENTER LINE OF WAULT,
2. WalLT BOX SHALL BE WIN. 5° DEEF WITH GRAVEL BOTTOM.
3. CONTRACTOR SHALL PRCVIOE & KMIWMIMUKM OF 127 CLEARSKWCE FROM THE
DETECTOR CHECE AMD THE WAMLT WALLS, WALLT SHALL HAVE LADDER RUNGE.
4. INGTALL GATE WALVE & WALVE BOX OUTSIDE OF BUT ADJACENT T WAAILT.
5. DETECTOR CHECK TG BE WILKING 35004 OR EQUAL  SUBMIT DATA CUT

SHEET Td K.l.O. DISTRICT ENGINEER FOR APFRAEL

O R - SRS
S s T 8" Detector Check 190816

OfYG WO
CHECKED: Meter Vault W18




QFFSET MAMNHOLE

OWVER TOF ©OF
LEDDER
R A B AR D S
ot __J'-I=
5t 51
th o
WaTER
KA1 | . IB
N
%
'l ' r L "-.-r T " '“3';-:".
pﬁﬁi T L D e N B L oy e e b g e p s R
Plan View
SROLIND MANHOLE GPENING 3= HOLE I LD FOR
’/_ ELEVATION /_ RADID READ ASSEMBLY
: 5 ) 4 ‘
SR ol S B ""EDTF :314'-"2“1
!-“|h_-
| B ——q GRADE. RING EE PRECAST OR
(I 25 ENGINEERET
= P — | 4 METER VAULT
wl e & & w e B
5 = i e OIF_SPOOL
ey oW, p% PIECE
. it ik
WATER lll a; iaie] ST 3
o 13 L ey L
i 1 3
BIf SPOOL ;E‘* it 2° PIPE STANO i BROUT SPACE
PIECE 37 ON PAVER BLOCK HETWEER PIPE
R N0 SYALULT
ROMAG
DISWMAMNTLIMNG JaINT
- 3/4% WINUS
Section View i G400
1. LOCATE WAMHOLE OFEMING OWER LADDER RUMNGS.
3, WAULT BOX SHALL BE HIN. 5 DEEP WITH GRIVEL BOTIOM.
3. CONTRACTOR SHELL PROWVIDE & MINIMUM OF 18 CLEARANCE FRHd THE
DETECTGR GHEGK &M THE WALILT WALLS.
4. INSTALL GATE WALVES & FIRE LINE ASSEMBLY 307 T 42° ABOWE VEMLT
FLOGR.
5. FIRE UME WETER ASSEFMBLY TOD HE FIFE LINE FM-73d—R1 WMTH SEMNSUS
B® METER. A4ASSEMBLY SHALL BE FW OR UL APPROVED.
DR - OATE:
" - -
R.H. 8" Fire Line 09-05-16
CHECKED:
OfWGE WO
CHECKED: Meter Va U|t cCW19




2R /4" PLATE
WITH MEGS LUIG

|.

rt' '5.*‘- ‘?ni-‘l-g'i[ﬂf l{ﬁl Tii:if‘_l'ﬁcsﬁ': - TRRAES PASEaE e
T R R e e s e e T

Hitou

*SEE ::'.'m FGR "..".-!il.IT ot

1. COMTRACTUOR T FPERFORM ALL COMSTRUCTION &MNO INSTALLATION ©F THE WATER METER.

2. PRDE AND PLACE BACHFILL PER APWES SECTION 31 23 23, COMPACT PER aPWe SECTIOM 31 23 2R
TQ A DEMSITY OF 95 PERCENT OF GREATER. WOXIMUM UFT THICKNESS IS B™ WHEN USING RIDING
COMPACTION AMO B WHENW LSING HAMD HELO COMPACTION EQUIPMENT.

3. SEE C'W9 FOR PRECAST ALLT SIFE.  ALLSYW 17 CLEARANCE ARDUNWD THE UNWE THROLUGH THE WALLT

Well., DRT PeCK REMAIMING SPACE ARDLING PIPE. SUPPQRT WATER METER OM LATERAL AND BTPASS
WITH JACE STANDE.

4. AL JOINTS MUST HE RESTRAIMED.

APPFROVED MATERLAL

MEM | QTT DESCRIFTION LIST MUWBER

1 2 | 3™x37x3" (FL=FlxFL} TEE E—B

o 4 | 3" GATE WALWE [FLxFL) WITH HANGWHEEL B

] 4 | 3127 {FLaFL] SP@QL 1

¥ | F | 3" 90 DEGREE ELBGW (FLeFL) B

5 2 | 3 METER 13—-C

B E | 3" ORESSER [y

7 4 [ 3" DUGTILE IRON FIPE [FLxCUT TO FIT) 1

] T | VHILT (PREGEST) -

*ALL FITTINGS ARE FLAMGEDR WUMNLESS DTHERWISE MOTEDR

pRA " OATE:

STECHED: 3" Com pDund Meter W/ 09-06—16
mn ORWG MO.:

CHECKED: 3 B’*{ pass Vo0




Blyd'e 4" PLATE
WITH MEGA LUIG

Wi hiet] AT

Sl P e T
T

i e 'Eiﬁgtﬁj i ke

o T A

pekarde S ol S e T
el

|
B

Wﬂ#ﬁ?ﬁﬁ%ﬁrbﬂ 2 jﬁﬁ*’?ﬂ&m .-i':'l Sk ForA et rﬁ!ﬂlﬁ;ﬁﬁ?fdigiﬂ. i LR
*SEE CWS FOR WAUILT SIZES

1. CONTRACTUR Td FPERFORM ALL CORSTRUCTION eMO INSTALLETION ©F THE WATER METER.

2. PRIMDE AMD PLACE BACKFILL PER aPYWER GECTION 31 23 33, COMPRCT PER APW® SECTION 31 23 2B
TO A DEMSITY 9F 95 PERCEMT QR GRESTER. MAMIMUM UFT THICKWESS 1S B° WHEM USING RIDING
COMPACTION AMO B WHEN LSING HAMD HELOD COMPACTION EQUIPMENT.

3. SEE CY¥9 FOR PRECAST WAULT SIZE. ALLOAW 17 CLEARANCE ARDUMD THE UME THROUGH THE WAULT

Well. DRT PaGHE REMAINING SPACE ARDUMR PIPE,  SUPPQRT WATER METER OM LATERAL AND BTPASS
WITH JaCE STANDS.

4. alL JOINTS MUST BE RESTRAIMED.

AFFROVED MATERLAL

MEMW | QTT DESCRIFTION LIST MUWBEFR

1 | 2 |4 at =4 (FLaFLxFL} TEE 6—R

T | & |4 GAIE WALWE [FLaFL] WITH HANDWHEEL a8

3 | 4 |4w1Z (FLarl) SPoGL 1=

% | 7 | 4" 90 DEGREE ELBOW (FLrL) ]

5 | 2 |4 METER 15-G

B | © | 4" DREGGER E—A

7 | 4 |4 DUCTILE IRON PIPE [FL=CWT T0 FIT) 1

B | 1 | VAT (PRECAST) —

*all FITNINGS ARE FLANGED LUNLESS OTHERWISE MOTED

ARAW n GATE:

S - 4" Compound Meter w/ 09—06-16
mn OMYS WO .-

CHECKED: 4 By pa SS szl




'3l /4" PLATE
WITH MEGH LUG

S R T o S L T A o

Fl o
e Dbk ot R ke i TR e

R R

%

*GEE CW® FOR WALLT BIZES

1. CONTFRACTUR TO PERFORM ALL COhMSTRUCTION &MO INSTALLETIDN ©F THE WRTER METER.

L PRMDE AMD PLACE BACKFILL PER aPWER GECTIOM 31 23 23. COMPACT PER APWA GECTION 31 23 3B
T A DEMSMTY O9F 95 PERCENT ©R GREATER.  MAXIMUM UFT THICKMESS IS BT WHEN USINE RIDING
COMPACTION MO B WHENW USIMG HAMD HELOD COMPACTION EQUIPMENT.

3. S5EE C'Wg FOR PRECAST WAULT SIFE.  ALLGW 17 CLEARBMCE AROUND THE UNWE THROUGH THE WALLT

WALL. DFT PACH REMAIMING ZPACE SROURD PIPE.  SUPPQRT WATER METER OM LATERAL AND BYPASS
WITH JACK STANDS.

4. ALL JOINTS MUST BE RESTRAIMED.

APPROYED MATERLAL
MEM | QTT DESCRIFTICH LIST MUWBER
1 2 | BB zB" (FLxFLxFL} TEE E—f
] 4 |87 GATE WALWE [FLxFL] WITH HANGWHEEL i_B
] 4 [ &%127 {FLaFL) SPOGL 1
£ | 7 [ 6" S0 DEGREE ELBUW (FL:FL) B
5 2 | 8" METER 13—C
B P | &" OPESSER [y
7 4 | & DUCTILE IROM FIFE [FLeGUT T FIT) 11—
] 1 | WAEILT (PRECEST) 84

*All FITTINGS ARE FLAMGED LNLESS OTHERWISE MOTELR

DATE:

6" Compound Meter w/  |os-0s-15
CHECKED: — 6" B ORWE hO:
. ypass W22




2'n2'x1 4" PLATE
WITH MEGA LS

A ST e o A R I A e e S ) e T R S TR M g L R e T S I s e

T
o

L
L

E
il

3

ol e ] e R s T of e oo LT T { el S | P FTEL A [ g 3= N5 oy W L ] 3 A3

N e R e B R o R R I T e A A e i e D T T e
=GEE G2 FOR VAULT 5PES

.,
iT.

i A T SR D e et . I 14T R,

MNATES:

1. CONTRACTOR TG PERFORM ALL COMSTRLUETIORN AME |WSTALLATION OF THE IWATER METEE.

2, PEVIDE AMD PLOCE BACKFILL PER APWY ZECTION 3 23 23, COMPACT PER APWA FECTION 31 23 28
TC A DENSITF OF 9% PERCENT OR GRERTER.  MAKIMUM LIFT THICKMESS IS 8" WHEM USING RIOING
COMPACTION AWD 3" WHEM USING HAMND HELD COMPACTION EQUIPMENT.

3. PRECAST WAULT T2 BE DESIGNED BY & LICENSEDR STRUCTURAL EMSIMEER. WAULT LATOUT F2R An B°
WATER WETER WITH BYPASS WUST BE RPPROWED BT KID OISTRICT EMGINEER.  ALLOW 1" CLEARSKWCE
AROUND THE UNE THROUGH THE “ALULT Wall. O PACK REMAINING SPRCE AROUMD PIPE.  SUPPORT
WATER METER QM LATERAL AMO BEVPASE WITH JAcK STAMDE,

4. ALL JGINTS MUST BE RESTRAINED.

LPPROVED METERIAL

ITEM | OT7 CESCRIPTION UST MUMBER

i 3 |88 B (FLKFLKFL:I TEE E—H

2 2 A" SATE WoalVE I::FL'II:FL] 'WIMTH HAMOWHEEL 2—H

3 a E" GATE WALt I:FL'I:FL] WITH HAMDINHEEL 2—-H

4 3 B 12" [FLI-:FL}I SFO0OL 1-C

L) a A" 90 DPEGREE ELBOW [FL?:FL} B—-C

a 1 B 12" [FLI-:FL}I SFO0OL 1-C

7 i B" WATER WETER WNTH ReDIO HE2AD 13-C

H 1 A" DRESSER B-A

L+] i B' DRESSER B—p,

i0 a B" DUCTILE IRRM PIPE {FLxCUT TR AT 1-C

11 a B" DUCTILE IRGOM PIPE I:FLIEUT TO F|T} 1-C

12 1 VAULT [PRECAST) a9—f

13 i B METER 13-¢

*sLL FITTINGS ARE FLANGELRD UMLESS STHERWISE MNOTEDR
OATE:
1n
8" Compound Meter w/ | us—os-1s
CHECWED: 6" BYDESS HriG MO -
| CW23




1 178" ALUMINUM
T-3TTLE MR WEMT
“MORRISON BRDS.

Co." 155 {THH;E'H -~

! MOTE:

Oy E‘H & DECORATMWE AIR WEMT COWER WS
A TANPER RESISTANT CAP MY BE

E". USED, WHEM APPROWED BT THE

20 ME=H 55
sentol o QE) WG] Mt 1B B oo
| MUST BE SUBMITTED AND APPROVED
.. MANHOLE STEFS, \ BT K..O. PRIOR TO INSTALLATHIN.
WNIFORMLYT SPACED @ -
1°—0" MaX. (ON ~ 1 N
MAMHOLES COVER 6 d
DEEF) 30" "Dé&l SUPPLY" ;
A—1180 VENTED RING g
GRADE RING & COVER MARKEO
45 REQUIRED “WATER" STD. GONGRETE LOCATION OF WENWT PIPE
. TS BE DETERMINEOD BY
EEDLLﬁ“FﬁE SURR & GLTTER DISTRICT ENGINEER
I5H GRADE - ll %ﬁﬂ
B <4 R N e
o o b
L % : PRECAST REINFORCED CONC.
g ot PN FLAT-5L48 LID W/ 30DIA
. =5 . g OPEMING (HE-20 L0ADING) | | AL
= & |INSLLATED ar EAL ALL JDINTS
- - W[ VALYE COVER R W "RAMMECK" R
o | 1 {6Y OTHERS @@'@@I o @ "WEwT SEAL” GROUT i
-+ , , — -
L _""H_____”'—ﬁHEIEITE' GROUT SEAL
i oo OR APPROVED EQLML
b ; .
- LD 5'—0"8 CL-I¥ R.CP.
T - MH SECTICGH
il
3l
WASHED WATER MaIN
DRAIN ROCK
FIFE & FITING SCAEGULE
MO OESCRIFTID FOTING
A 2" COMBIhGSTION AIR-VACUUM RELIEF WALWVE
“ARL" MOOEL 0—049 F WS WPT COMMECTIONS THR.
B 27 BRASS BALL WALVE |1, TIJEI_"-I:I_ THR.
C | 2 MILON CORTED W7 DOUBLE 5.5 SIRAPS
SERVCE SADOLE
O |1 172" SCH. A0 PWC PIPE THR.
E |1 172" GALY. SIEEL 30" ELBOW THR.
F |1 1/8" SCH. HO PVC UNION THR.
C_| 2" BRASS PIPE THER.
H [ 1 1/2" 5EH. 6O P& TEE THE.
I 142" GOV, STEEL FIFE THE.
d 1 12" BALL ORAIM WaLVE THRE
MOTE' USE & ¥ HESY—OUTY COMBIRATION AIR—VACULM
RELIEF WALVE — "APCO™ MODEL 145C WHEMN SPECIFIED BY
THE DISTRICT EMGIMEER.
ORAWN - . . - OATE:
M - Air/Vacuum Relief Station |ve-0s-1
. ORWGE WO.:
CHECKED: Detail CW24




11,/ 18" OA HOLER

. fd PLACES)
147 MPPLE, a-1,/=" 1447 B ELBOW CONCRETE
RS e BTN ] e
171 /4= REDLSER, s
s _\\\ “ofa— pROFLN 174" BRONZE BALL e
17 TEE, 3-WiY, BRAES — M, o %'!.TE WITH 174" BRASS b ,1_/
' oy
;&E%‘.}FHFFM 1" PROFLD BRDNIE Bl - = SR R
COMPRESEION LNION VHNE WITH 1" PART _ | I/H ] | 'ﬂ_
1" Flush Valve Assembly Y | \'| ! -l &
B bl -
|
E ! __.:. —
Bl
o -
[
L7 1/ L w1/t |
E" OW. HALE THRU i P
COKMNCRETE Pa0 i i
Section A-8
Lo LOCK (BRNZE SERWIZED
MASTER LDCH 1714 W 2
\ i
HINGE £3B4L ST 2= LEAF W/ 0,188 DE GUARDS (9081-T8
FIN, 7—7/E" LE)] W/TAMPER PROOF ALUMDILK, 50 THID)
FRSTENERS {ID4L 58T g8 Ao+l |
Y
i “"‘“\—ELHE BOY LD
BISCHARGE PORT [FARMED AND m
1/2" 0.0, SDFT COPPER) SRETION BOOT, a':m.'lae._;l WALL ¢ADE3—TS2 ALUHINUM,
HECGHTS: 447, 30" &niOo 24
374 VANVE [9POLLD 95T THREADED :
PIECE 'lfmdFﬂEEElhl FI'I'HHEE:I BFWHHIJGIJ—]?['IIJ:PE?HI':E'} ?ﬂ:]'lw NARIHE APPLICATICHN
374" COPPER_TUBNG——"" | CORE ANCHOR 1/2—13UKC & 5°
h—ﬁ'i' *A LG, (318 55T}
BRIE PLAT 11{;nmu-ﬂ£ z
o 0.18A THICK E1-TE
i ALLMBURG
T 70" SOUARE CONCFETE PAR WITH €° Dis
n OPERNE Nl CEWTER OF PAO
M ‘j _ CLRE BOY, APCH PATTERN WITH STATIOHARY
_}_,r"" ROD. B'—0° LOMG (SPECIFT REQUIRED LENGTH
IHETER WAIM . T EICEED THSW LIME EF'TH]
["—RALL WALVE CURB STOF WITH STOP WASTE,
CURE STOF '.'H_I.-EJ i ARGH FRTTER
{SUPPLIED BT CTHERS) = - PERFORATELY PG FPE
SR
s PERFORKTED
A PIT FIFE
17— EX WATER SAMPUNG STATION,
Wt o " PT FIFE AMERICAN MACHINE & COMYEYOR
i l— CORP, DWG, E2—02
D FREWT 2 I | - DATE:
___RH Typical Water 09— 0615
CHECHKELDR: aa Yp
—_— S . St t DRFNG NO.:
CHECKED: amplin ation
| pling CW25




COMPAET BACEFILL AS
FEJQUIRED BY COMSTRUCTICHN
SPECIFICATIGNS

THE MHETRICT RECOMKMEMOS
THAT TREWMCHES MEET A1
CURRENT O0SHA REQUIREMENT=
AhD LUOSHA REQUIREMENTS
FOR S&FETT

17 MINUS CLEAN GROVEL

MATERLY TO BE BEDDED TIGHTLY
UNDER PFIFE HEUMNCH.

RESTORE SURFACE COURSE ﬁ'{;&%ﬂﬂgggggﬁ

{f5 PER LUDOT REQUIREMENTS

ORIGINAL SROUMND RESTORIMG SLRFACE
COURSE

SURFACE
EXISTING BTUMINOUS
TRERCH BOX B
GRAVEL SURFACE
]

EXISTING SHAWEL
ROAD BASE

RESTORE ROAD BWSE (45
FER UOOT FREIREMENTS)

|
|
I
I
I
L.
|

Z0MNE

s

1" CLEAN SRAVEL

MNotex

1.

2,

MEow R

o

KID recommmendy sontracter meet all of the requirermenty estmblivhed Fer safe trerching. (See QDSH&
and LIOSHA requirarmanta, |abest additione)

Contractar ahall locate all underground utlifles before laying plpe wihin 50° of aold uflifles which
may be oxposesd, domoged or croweed a3 shown on the drowings or g3 "Blue Staked™. The
contraoctor wlll make arramgementas with the Uty Compame te mowve the LRIWYy [ necessory or

abtoin pemi==ion from the Cmtrct Engineer to moddy grode of pipeline in order to go oround
exlatimg utlitlas,

Teakting: &l new sanitary sewars ta ba “Talawizsd” and neceapary rapaira mode before accaptonsa.
Al lineg hall ba pragagrs tested ta a 38 ped miRimum. A mondral of bBall san ba ussd b ovanfy
deformotien of a plpe a8 determined frem the wWdes unleee speclMed ctherwlse.

Al =ewer lire= b be instolled in Fublic rght—of—woy or recorded sewer eosements onless otherwise
approved by tha Keama Improvernent District.

KID Tnspeciien of plpe bedding pleeement gnd plpe cene boekfll 18 required prder te placement of
tranch Backfil.

Zewer pipe bedding: Fipe =sholl be Ioid on o minimum of B° of 17 cleon growel.

Sawar [na pipa 2ona baekfil within the pipa 2ona ahall ba 1" minua elean gravel placad a
minimum of 1"—0" abera the bop of plpe. Gompoctlon of fll motedal under the hounchea of the
plpe 1 required.

Backfill above the pipe zene B g3 per the prewailing authonty.

Pipa Locabwon: Inetall pipa in the canbar of the ranch.

CHECKED:

Typical Sewer Line 090515
— Trench Detail gy




PRMADE PRECAST RINGS

MEMNHOLE COWVER TO BE Ddd

354" PLAwoOD—F

FIPE MOT T@— | » 4.+
E<TEND MDRE
THAK 3" INTO 3
MANHOLE,

3 Y Minus

POUR ManHOLE
BASE AFTER FIFES
ARE W PLACE DR
USE PRECAST BASE

MU DFEOPS THRLW SEWER MANHOLES

CONCRETE CDLLAR z
T BRING COWVER TO In ARCUND WANHALE "FEII-E.J-!.NFE‘JRET ﬁm:ﬁ‘ 1EW1EﬁTR ERUAL.
FROFER ELEVATIONS. B RING. MATCH FINISH ISTRIET® TO BE CAST INTO
E SEF GRADE. .
- CE. VENT HQLES TO BE 3747,
DETAI
l I N
TO CONFORM R FREC _j""—‘—::u:‘:‘:—“'{\\_'in
ggg:lﬂmnnm i Ll SECTION TO BE ' . ;l;F
C—47H. ¥ A | MENUFACTURED anD i 7§ Lo
. e REINFDRCED IMN
SSUEGRY vt s SRS WAL
- SPEGIFIGATION G—478,
H—t STANDARD PRECAST
) > 127 WD, e MANHOLE SECTIONS.
d MINIMUM FROM ’ A T OEFTH WARIES
HOTTOM ©F SECTION . s
] MNOTE: AFTER ALL GRAOING
g OF PIGHEST Co—| ~TARCUND WMENHOLE HAS BEEN
Ea .- COMPLETE AMD FINAL SLRFACING
: . I8 IN PLACE, REMEWE CEBRIS
,_j\; 5 AND TEMPORART FALSE BOTTOM

~COWER.

FIFE SMUATICR MarkHOLE
CIAMETER Cl4METER
B—1a' |5 10 12 — THRJ FLOW 4B
B"— 12" | INTERSENICH OF 3 OF MWORE FIFES [Tl
8"- 12" [WHERE DEFLECTION OF THRU PIPE Bo"

I5 45 0OR GREATER
B—12" |12 Ter 18 CGEEP vl
B -12" [COMMESTING IWNTO AN EXISTING FIFE 6O
B —12" [12° OF GREATER FALL THROLGH vy
MANHOLE
15 — 18 |5 19 18 DEEP — THRL FL@W "M
B -30" [18 DEEFP QP GREATER 2

A = T oN |

13 =18 [WHERE DEFLECTIOM OF THRU PIPE 7z
I5 43" OF GREATER

21"—28" |7 DEEP QR GREAIER 2
15 —38 | INTERSETICH OF 2 OR MORE PIPES 2
JaBELE 1

MOTES:

1.
2.

FROMOE STUBES WHERE SHOWR ©hl THE FLAMN DROAIMNGS.
FURMISH & INSTALL 374" PLTWRDD FALSE BOTTDM
COVMERS IM ALL MEW QR EXISTING MANHOLES AROLUIND
WHICH RADING OR SURFARCING 15 BEIMNG FERFDRMED.
PLNOODR BOTTOMS TO BE PEMOVED AFTER PAWING.
MENHOLES WAY BE 4'—07, 5"—G° OR &'—0" A5 SHOMM IN
TAELE 1 4R AS SPECIFIED BY THE OISTRICT ERGINEER.

NELE R TR TS 4. PROMOE STEFS dnM Woalls OF MANHOLE SECTIOMNS @ 12"
_ neliloatid WRPALL O.C. 8MND POSMIOMER UNMDER OFEMING. STEPS SHALL BE
GEHEE THAM 90 '3'-3| CAST—IN—PLACE, WIBRATED IMTO GREEM CONCRETE, &R
J5 a0 D-EI PRESS—-FIT INTD PREFORMED HOLES M WALLS,
a5 75 [ 5. STEFS SHall BE CO-POLYMER POLYPROFTLEWE CORTED
o-=5 NO LESS THah GRADE OF STEEL STEPS, WMODEL PST—PF, A5 MaMUFACTURED B M.,
O0OWnSTREAM FIFE INDLITRIES, IMG, OF SCCEFTABLE EQLLWAL,
JalE 2
ORANM - I [ DATE:
| RH Standard Precast Manhole |ws-0s-1s
CHECKED:
OM&YS HO.:
CHECKED:

Detail GS2




MOTE:

ALL FIPE &ND FITTINGS SHALL
BE AGTHW 3034 SDR 35

B ATANDARD MANHOLE
PRECAST ECGEWTRIC
CONE
1
- GROUT ARGUND PIPE
INTH NAOM—SHRIME
CORE DBRILL CROLT
1\‘__| CPEMING _\ ]
WYE HRANCH
A
1
= _
| i "__ - 4] .
-- _ : _...
l-..-_—l EI—':I" Gl MM, , -ﬂ.'-.l. “
. -l"‘"_l -"'lr e ) ELBS
o E 4 zﬁng' |
Eri- gogmono — | 1
mon-sHrnK grouts| | | I[F [~ —rconcrere
— ,.'\_ “ X o ERCASED PiPE
1/2 \_
n'?r;ﬂp IN FORMED LN DISTL REED
FLO E SdIL OR BEODOING
=| = MATERKL
iy ELBCW

FLEXIBLE BOGT
COMMECTION

gi MINUS ELEVATION DROP AS PER
WEL PLANS OR DISTRICT ENMGIMEER

SECTIDN WIEW

MOTES:

INSPECTIOM: PRICR TO BACKFLLING SROUMD OUTSIDE GROP MAMHOLE SECURE

IMNZPECTION QOF INSTALLATON BT DETRCT INSPECTOR.

BACHFILLIMG: IMSTALL ALl BACKFILL MATERWL PER SPECIFICATION RECUIREMEMTE.

COMCRETE: CLASS 4000 A5 PER SPECIFICATIONS,

FINISH: FROVIDE SMOOTH AMD RMEAT FIMISH ON INTERIOR DF GRADE RINGS.

FURKMISH AMD INSTALL 374" PLAWOOD FALSE BOTTOM OOVER M ALL WEW OR

EXISTING MANMHOLES ARDUMNE WHIGH GRADING DR SURFAGING 15 BEING

PERFORMED.

B. DROP MANHOLES ARE TO BE WSED QMWLY WHER APPRCWED M WRITING BY THE
DISTRICT EMGINEER.

7. DRSP MAWHOLES REOUIRED FOR AMY LUINE EMTERING MANHGLE TWO (2) FEET GR
MORE ABOHE THE FLOWUMNE ©F Main LIME,

—_

N S

OR:AWNM - | I ] ] DATE:

et Typical Outside Drop 090516
. OFWGE WO.:
CHECKED: Manhole Detall sS3




LNE
PER SIME PLAM a0 10'-p” 15'—4"
— v v _u
I \;I
HEHIEE WITH -
g.ﬂ._EED:IEr'IT 2 CENTER
£ LIE
|—TET TEE
_{r" L% WIN. 3| a3 &
=
= F_""'TEF""" ﬂu\—smm
Typical Sewer Lateral MARd
veom L RE
STRICTLRE
4 - .
4" OF & QL ESNDUT WYE,
SERYKE LRE WTH CABRT ROM PLUG
d5 DEQ. WYE
ronl LINE BRAN
FIE - EH - -
Typical Sewer Service Connection
PLAN TAEN
IMVERT OF SERWICE LIME Dh STRUCTURE
SOHE ELEWATHOM &S INSIOE
ToF QF MR LIME PHPE,
ML 35
4" oR 8"
CLESNOLT WTE
CONCRETE PAD REQ'O UNOER
AN LINE PLASTIC WVE. MO CONCRETE
4m OEC. WTE REA'D LNWOER OJ. WNE.
BRSNGH
Typical Sewer Service Connection
PROFILE VIEW
45 PUYC ELHOW

(BELLzZRIGOT

+" P PIPE [LeRGER
SIZE= SHALL BE AS

APPROSED: By CITY
EMGIMEERS

P JAINTS QF
RUBRER RIWE TYPE
MUST COWFLY 'WTH
AyTH D-18GR

INORCAKSL USER

hCTE
FYE
C—30% WITH &4 S0R. &5

Connecting into Existing Wye or Tee

FIFE FITTINGS A5TH

RUBBEF: <ASKET SPEC AGTH
D-1886 (FERMCO OOWLT OR
APPROVED ERAML] 4~ PUC PIPE (LARGER
H.ES SHALL BE AS
APPRINED BY CITY

ENGINEER)

SADDLE TEE WITH
O—RING GUSKET &

STAIMNLESS STEEL BAMOS:
GR APPRENVED: ECLUAL,

EXIETING Pui:
IEWER AFE

SPEC ASTM C—14

EMISTING WIE
LR TEE

FEUBEER FIMG TTPE
MuUST CONFPLY 'WTH
ASTHW D-—1884

TAPAIMNG INTQ EXETIHG PIPE &
COMMECTING 2ARDOLE TD BE
FURNISHED & IMNSTALLED BT
COMTRACTOR &hiD PAIOD FOR AS &

FANER: Pis PIPE FITTIGE S5THM
FnﬁﬂwmgnnmnEFEEr 5 [—3034 WITH A S.0.F. 33

Tapping into BExasting PVC Pipe

HOTE:

O R - : e

T Sewer Service 09_06—16
. ORYG KO-

CHECKED: Connection sS4




e u
T RN R RS i I
* . - F E F
p,* * l_."l'_.""a' F ¢ .-'P- .-'P- i
: 2
q =|w
b g
d K :
, b MANHOLE
i R S K T COVER
-y - )
B Lid Plan View
Box Plan View "
RING & COVER [A1180) MO MGRE THAH CHNE ;&r- T D T Y o |
OF EQUAL. IF &PPROVED GRAGE FING 1" M&K.) ) :
BY KO, TTPICAL OF 2, PER RING & OCOVWER. —Ud Section
f—
VORIES; +3"
\ FRO INLET oA, T v 'LEF
T SAMPUMNG
kerHOLE
B Dl
QOUTLET
WATER TIGHT
=—GROLT BUOTH
EIDES &F BOY
& @ sor - SEE NOTE
EACH WAY 1. INSPECTION: PROR TD BACKFILLING ARGUND CIHCRETE BOX, SECURE
SEE MNOTE & IMGPECTION OF INSTALLATION BY DISTRICT IMSPESTOR.
?. BASE: PROVDE 6 OF 34" MINUE GRMVEL UNDER GREASE TRAP.
3. IF PREFABRICATED GREASE TRAP IS USED, SUSWT DESIGH DETALS TO
[ASTRICT EMGIREER FOR 2PPROVAL.
4. SEF S50 FOR SAMPLNG MENWHOLE DETAIL
GREASE TRAP DIMENSIONS 5. GREASE TROP INTERCEFTDR SHALL BE 1,000 GoL. MINIMUM CAPACITY. THIS
TO00 AL 11500 GAL, 12100 CAL. INTERCEPTAR IS WOT A REPLACEWERT FOR AN APPRCPRWTELY SEED shO
A i - L E— LOCATED |NOGOR GREASE INTERCEFTOR. INDODR GREASE INTERCERTORS SHALL
B ¥ i T SAMPLY WITH 2L 1OGAL & IPC FESUIREMENTS AhD SPECFKATIONS ANE: BE
e s 2 - - PLUMBING AND DRAINAGE INSTITLTE CERTIFIED.
c B-6 8 -6 -0, F. COVER SHALL BE FLUSH WITH FIMISH GRADE
D -6 8 -6 20 7. MO MORE THMN OHE GRADE RING (1" MAX.) ALLGWED PER RING AMD GOVER,
E 5—E 5 —E 8—0 IF WIRE FH2E IS REQUIRED A& SHELL SEETION WITH CEMTER WALL SHALL BE
F 1T—6" 1-R" 0 INSTALLETh
G 5'—8" 5 -8 7 —o" B, SAMITARYT SEWER 5.5 SHALL MGT RUM THROUGH THE S8MWPLING PEMHOLE
T B g o ANO/OR GREASE INTEFCEFTOR. S5 SHALL BE COMMECTED TO THE SEWER
g " Gy LETERGL DKWNSTRESM FROM THE SAWPLING RGN HGLE
J e =g o B, WHEM JOMING TWD PIPES AF OIFFEREMT COMPOSTIDN, USE FERMEO
3 o T pg COUPLERS. fNOTE: "D HUE" BANDE ARE NOT ALLMWED}.
S T i 10, BEMIS TOTALUHG $& WMUST BE PRMWIDED WITH & GLEARGLIT,
L_|_J—& 3 -0 —0 11. ISTAMCE BETWEEN CLEANDMTS MWOT TO EXCEED D
L* MIN MUK 12. AT INSPECTIENY, FILL INTERCEFTOR WITH WATER ABGWE IMLET AMO OQUTLET OF
WETER TIGHT JAIRMTE,
13. GREASE INTERCEFTOR SHALL BE SUMABLE FOR H—3r LOADIMES.
14, 374" MINUS, OF PEA GRAVEL ARE TG BE WSED FOR BEDGING AND BRCHFILL.
16. QRELSE INTERCEFTOR SHALL BE WENTED THROUGH BULILDING PLL/KBING.
ORAW: ] DATE:
R.H. Typical Grease Tra 09—06-16
CHECKEDR: Yp p
tai ORWG HO.:
CHECKED: Detail S5




a'—g 39

ey

EI—E"
BIBMETER
EI_:-
4
iy
oy 48 DISNETER |
o | RISER 4| g
. 4. o LB
—]*
H .

3447 MINUS
GROVEL

POLR MAMHGLE
BESE AFTER FIFES
fRE 1M PLSCE OR
USE PRECAST BASE

OFEMING

SAMPLING MANHOLE

PL& VEW

1.

0.
1.

T4,

13.
14.

13

MahHDLE COVER TO BE Dl
FOUNDRY #A—1180 OR EGQLWL
"KEARMS IMPROVEMENT
DISTRICT. TO BE CAST INTOQ
FACE. WENT HOLES Tg BE 34"

STEMNDARD PRECAST
MANHOLE BASE

ALl LATERAL PLUGS SHALL BE SLIP I S0U0
PLASTIC PLUGS (BRAMDT PLUGS ARE NOT
2LLOWEDY),

IF OAMAGE IS CGAUSEDR TO SEWER MAIN, DUE Td
MANHOLE INSTALLATIGN AMD/OR STHER MEAHS,
CONTRASTOR WILL BE HELD RESPOMSIBLE FOR
REFAIRS.

SAMITARY SEWER SHALL MOT RUM THROLSH THE
SAMPLING MAMHPLE AND/DF GREASE
[NTERCERTOR. SaNTARY SEWER SHALL BE
CONNECTED TO THE SEWER LATERAL DOWHSTRESM
FFROM THE SAEMPUMNG MSMHOLE.

SAMPLING MANHOLE SHeLL BE SUMAALE FOR
H-Z0 LDADINGS.

THE EXISTING SEWER COLLESTION SYSTEM SHALL
REMAN M SERVIGE DURING COMSTRUCTION.

ALl MAhHDLES SHall HeMWE & COMCRETE COLLAR
PER &.P.WA PLAN 574

SELECT BEDDING AND BOGKFILL 1S REQUIRED B
LUMOER, 127 dN SIDES Akl 127 OVER SENER
SAMPLING MANHOLE, LATERAL, FITTINGS AMD MAIN.
SELECT BEDDING AND BAGKFILL SHALL BE 17
MINUS GEAVEL. FIFE BEDHME SHALL BE
DOMPACTED TO 55% MINIMUM ASTM D—1557.
MINIMUM TREWGH WIDTH SHALL BE EQUAL Tg
SUTSIGE PIPE DIAMETER PLUS OME FOOT DN EACH
SIDE OF PIPE.

TYFPE OF FIFE SHALL BE F.VW.C. SDR—35.
MINIMUK GRADE FOR 4" PYE SDR-35 IS 2% OF
1/4" PER FDOT.

BETWEEN TWO OIFFEREMT MATERIALS, SLECH &S
CLEF TO PG, USE FERNGO COLPLERS OF EQUAL,
MG HUE BAHDS ARE MOT ALLGWED.

DISTANCE BETWEEW CLEARKGLUTS NGT TO EXSEED
B

BENOS TOTALIMG 90° MUST BE BACKEOD BY A
CLEANOUT.

SEWER LATERALS MAT RUM UNDER A DRIVE
APPROGACH, PERMITTING TOP OF CLEANOUT IS T
UNDER COMCRETE.

EHEEL{EI}

CHECKED:

DATE:

Sampling Manhole 09-06-16

ORWE KWO.:

Detail SS6




WOTES:

1. INVERT D1 SHAalL WATGH THE
D.75% OEFTH FOINT OF D2,
LUNLEGSE OTHERWISE APPROVED
BT DISTRICT EMGIMEER.

2 AFTER ALL GREDIMG ARSLUND
MOMHZLE HAS BEEM
COMPMLETED &n0 FIRNAL
SLURFACING IS IN PLACE,
REMOVE DEBRIE AL
TEMPORARY PLUSS OR
PLTHOOD FROM INSIDE QF
MAaMHOLES.

J. 5TUBS FOR FLTURE
COMMECTIDNS ZHALL BE
PLUSGED LIMTIL ACTRATION FOR
SERVICE |15 APPROVED BY
KEARNSE IMFROVEMEMT OISTRICT.

STAWGSRD PRECAST MARHOLE

SECTIONS {DEPTH WARIES), SEE
STAMDvMFO MAMHOLE DETAIL

MOM—ZFHRINE GROLIT
INSIDE [SE HOUSE
CPEMING ARDUND TOP

INRAP KEMT SEAL

EXIZTING FIPE AT
MAMHOLE PEMETHATION.

PRECAST DOG HOUSE
BASE OR CAST—IN—FLACE
BASE A5 REQUIRED BY

INZPECTOR.

SET DS HOLSE
BASE DM BB 16
5a0U0 CONCRETE
BLOCKS, TP OF 4

BAMSE OF STRUCTURE.

— &" MM, FROM -

BOTTOM OF SECTION
T3 TOF OF Dd=
HOUSE QPEMIMG,

REVIEW PIPE OPEMING 3IZE
Wy INSPECTOR PRIGR To
CLATING. SHACLUT UPPER 143
OF PIPE AFTER COMPLETION
OF MeRHOLE.  SANCUT FCR
MEW PIPES A5 A4PPRCWVED BY
FESRNS IMFRONEMEMNT
HSTRICT,

OF EXISTING PIPE. ———___ |4

[RAM—NECK) AROUMD———__}*

ALY COMCRETE TQ FLOW A
MIinMiMUW DF 7 FDOT BETOMND

12 WIN. THICK GRSVEL OR
A5 DIRECTED BY KID
IMSFECTOR BASED O SOIL
CORDITEING.

FLODE LINE TO
BE ABCHWE
HIGHEST PIPE

POUR CAST—IN—PLACE
COMCRETE ARDUND
EXISTING PIPE IMSIDE
PRECAST BASE,

POG HOUSE DPEMIMNG
SHALL BE PERFORMED BY
MaMUFACTURER OR SAN
CUT TO AT FIPE GUTNOE
DIBMETER PLUS B INCHES,

ORI - RETE

S s Sewer Manhole on 090616
- - - OfYS MO

CHECKED: Existing Pipe SS7




45 BEMD 4" QR B° SERVICE
[ LINE
e
[ |
| SO —
+3 i
= |
-l
= """\,,‘/ '
= 'f,."' a=spo”
x Plan View z
i d
m| &
=
T & BROUND g
3 EUHFAI.':E_\\
= —
Ll
| T
]
L
|
|
CLEAMOUT WYE
OME 45 TEST
BEND &40 : ?IEE
A YIYE
45 WiE gl _
7 )T I G5 51 ROV ey o A
1
1
PIPE BEDDING MATERIAL
J— REQUIRED §° UNDER,
LRAUMO, ShD 127 CWVER
PIPE,
Profile
SEWER MAIN
LINE
NOTES:

1.

il o

SROUMD SURFACE

ALl SERVIGES SHALL BE 4" DIAMETER MUNIWMUM AND SHSLL BE EXTENDEL FROM MAIN

UMES TO 15 INSIOE OF PROFERTY LINES.

RECOMMERNCED GRADE OF SEWER LATERALS IS 2% WHERE [T IS IMPRACTICAL TG RLINM
SEWNER LATERALS 4T 2K OWUE TO THE DEFTH OF THE SEWER MaM UMNE, SEWEFR
LATERSLS WMoY BE RUM AT 1% GRADE WHEN APPROVED BHY THE DISTRICT EMGINEER

CLEAMNGLITS SHALL BE INSTALLEDR EVERT 70 FEET.

ALl 30" CAMMECTIONS TO MAIM MUST BE COWSTRUCTEDR 'WIMTH LONG SWEEF WC°

BETD.

OIRECT MOSE—OM CDMAMECTIONTS ARE USED WHEM COMMECTING TO EXISTING MAlh

LIME.

O RAWN -
R.H.

CHECKED:

]
i

CHECKED:

Typical Standard Sewer
— Service Connection & Cleanout

DATE:
09—-06—16

ORWE WO.:

SS8




R oSG LEWGTH & IWWERT -
ELEV. SEE PLM & PROFILE ]

SEWER
FIFE

SEAL EACH EMD QF GASING
WITH 1/8—IMCH THICK
SYNTHETIC RUBBER, MODEL C
PULL—0On TVPE EMD SEAM S, AS
MENUFECTURED BY FIFELINE
SEAL ARD INSULATCR, IWC, OR
EULLAL, LIMNK—ZEAL AT EACH
END ©&F CASING

)
fre ]

ANT YOIDS CREATED BV BORIMG,
JACKIMNG, OR TUMMEL RS SHALL
BE FILLED BY PRESSURE
GREMITIRG

CAZING ZPACERZE MANUFLCTURED BT
PIPEUNE SEAL AHDE INSLLATOR, [ME.
MODEL 5136—2 SPACED EVERY
5—FT Td CEMNTER THE FIFE IMZIDE
THE CASING. PIPE THROUIGHOLUT
THE LERGTH DF THE CASING ZHALL
BE AT 4 COMTINLIOLS GRADE AS
SHNM ON DRAWMINGS.

PIPE | MINIMUM LO.] WMINIMUME WAL
ﬂE_E ESINGE SIZE THI[:HIHE_EH_S
4 12 0.184
[ 16~ Q312"
H 18~ 0.312"
| 12° 2 38"
[ 187 30 2.50"
18" 3 a.50"
24 38 0,825
E 4z 0.6ag"

LARGER CASIMGS A5 DIRECTED
BT THE OISTRICT EMNGINEER

MNOTES:

MANUFACTURER'S REQUIFEMENTS.
EQURALENT.

1. CESING FIFES SHARLL BE REQUIRED &5 INDICATED OM THE DR&WINGS &MO/0OR
'WHERE REGUIREE BY THE DISTRICT INGPECTOR OR EMGINEER.

2, SARRIER PIPE SHALL BE TESTED BEFDRE SEALING THE ENDS OF THE QATING,

4. SPACERS SHAlL BE SECURELY ATTASHED TS THE CARRIER PIPE PER THE

4, CASING PIPE ZHALL BE WELDED STEEL, ASTHM ASS, GRADE B OF &4PPROWED

ORAWN - DATE:
F.H. —NE—
CHECKED: U9-06-186
ORWE KWO.:
CHECKED:
| SS9




WELD HRPE
'WETER STOF DR

= TYPICAL
TRENEH LINE WALl ANCHOR TO
P HOPE PIPE
I FIPE
BEDDING
0 mHe———— —f
=t | 3
=]
I 2 IN&TALL 3" WEEP HOLES s ';‘g:i SOl
AT BOTTONW OF TREMCH -
© LA WITH 1./4" GALMANIZED section B-B
. ~ | B SCREEM OR FILTER FABRIC
Ed' J WSS . . | N I —— —d OWER UPSTREAM EBID.
o @ = | =
Jo FRE
-J _ £5 REBRR
Section A-A
B
-.glﬂ WELD HOPE
WATER STOF OR
WALL ANCHOR TO
HRPE PIPE K
j a ELEVATION PIPE ANCHORS
w — 11 11
H TABLE A
= = ¥5 RERAR FIFE L z
z u SLOPE (%) | DISTANCE | DISTANGE
: = TE T (M) [
o B =
-l e | ot | e
MOTES:
"E_I 1, PIPE ANGHOR WALLS (CLASS 3009 COMGRETE) SHALL BE
CONSTRUCTED USING FORMS. REMCWE FORMS PRIOR TO
Plan View BACKFILLING TREMCH.
E— 3, SEE TABLE A" FOR SPACING OF ANCHORS YERSUS PIPE
SLOPES.
ORI - . OATE:
F.H. —R—
R Sewer Pipe Anchor 09-08-16
. ORFWE MO.:
CHECKED: Detail 5510




FIFE BELL

]

PMEC. SDR 35 MATCH EMST. &
[ % - = —[ 1]
I

[
|

SEWER REPAIR PLAN

.12

1,/47 CRUSHED GRAVEL, FLEX—SEAL ADJLSTABLE PIPE BELL
COMPARZTED TO 23% MIMNIMLU REF&IF COLPLING
ASTM D—15&7. ("SHIELOED FERNWCG™) OR
TIPICGAL ALL SEWER REPAIRS. EauAl, TrPCAl all.
.,
=_N_ PNMN.C. 50R 35 MATCH EXIST. GRAOE =E
- :-l — ” — |-\.- i .-‘-.l - - bl = T ':']
l"ﬂ ' F= I .ﬂ}
MPE BELL
SEWER REPAIR PROFILE
MOTES:
1. SELECT BEDONG AMND HACKFILL IS REQUIRED B UNOER, 127 OM
LIDES AMD 12" OWVER PIPE, ATTIHNGS & hiadn,
2. IF DAWMAGE IS CeUSEDR TC SEWER Meln, DUE TD MOSE-GM l':'ND,-"UH
OTHER MEEMNS, COMNTRACTOR WILL BE HELO RESPOMSIBLE FOR
REPAIRS.
3. SEWER SHolLL BE WIREQ IMSPECTED AhR YIDEDQ PEDNVIDER TO EESENS
IMPROVEMENT DISTRICT.
4. IF EXCEMETION IS WMHIN 2 FEET OF & BELL, COMTRACTOR TO REMGCVE
BELL AMND EXTEND FEFAIR TO LCLUT.
TR Tvoi S R ) OATE:
| RH._ ical Sewer Repair 09-08-16
CHECKED: YP P
. ORAGE HO.-
CHECKED: Detail 5511




HEADR MEASLIREMENT
FOSITIDN

D FEF PMPE

2% DIMMETER P
PIPE FITTING

CLARITTS

GROUMNDO ELEWVATICHY
=10 173%
1= IE.L%
= I—l =
- e

]

- 1"—B"

w=x"
=
5
-
"

/_ PERSHALL FLUME

.-

4 778
F..::_,
E
.rﬂ
HL
5
i
L
=4
3
o
o

172" PN PAD

S' DIAMETER MAMHDLE 'WITH
HINGED COWER AMD LSSKARLE
HASP

/— FIRERGLASS MANHOLE

STUR TO

WATEH 10«00 [HESPRENE
BOOTS SRE MOT SHOWH FOR

ANCHOR BRACKET 4 PLACES
(FOR 172" EXPANSION
AMCHORS TIO04 5.5.)

CRECKED. _| Manhole & Parshall Flume

MSTES: &" CONCRETE P20 PER
1. HIMNGE, HASP, SHCHOR BRACKETS & BOLTS ARE MANUFACTURER'S SPECIFICATIONS
T—304 K5 O 12° AGEREGATE BASE
2. THE MAMHOLE BARREL 15 12" MINIMUM THICK FRP. TOMPACTED TO 957 FELATIVE
3. MNEDPREME BOOTS ARE SECURED WITH S5.5. BANDS. SIHAPSCTION.
4. THE MATERISL IS FRP [FIBERGLASS FEINFORCED
POLYESTER}
O R - I [ OATE:
m - -
e s 607 Diameter Sewer Metering| ss-os-1s
CHECKED: %
il ORNE hO.:

SS12




—h
"

o W

16,

11,

12,
12

A PREFAHERICATED S' DISMETER FIBERSLASS METERING MANHOLE [WIRTUAL POLYMER COMPOUMDS OR
FPPROWED EQRIPL) MEETING THE REQUIREMENTS DF ANSI/BSTHM O-3753 STANDGRO SPECIFICATIONS FDR
FIBER—REIWFORCED MANHOGLES.

THE TOF QPEMING SHALL BE & FULL QPEMIMEG HINGED LI, THE HIMGE FHALL BE POSTIDMED PARALLEL TO
THE FLOW THROUGH THE METERIMNG MAMHGOLE

THE TOF RIM OF THE PREFABRIGATED METERING MAMHOLE SHALL NOT EXGEED 1B INGHES ABCAE GROUMND
LEVEL

WO 4 INCH FRP {FIBERGLASS REINFORCED POLYESTERY TAPS WITH PLUGS, OWME ABMWE &RADE, AWO ONME
BELOW “RABE, ARE TO BE FPLAGED THROUGH THE SIDE WALL SBOWE THE IMLET PIPE.

A B ¥ 10 FIAOT COMCRETE PAD B INCHES THICE &MO 2 INCHES ABVE GRAOE SHALL BE COMISTEUCTED
SURPOUNDING THE MAMHOLE. THE 50LfH GHALL BE POSITIOWED SUCH THAT THE MWAMHGLE [5 CEWMTERED M
THE 9 FDDT DIMEWSIGM AMNO DFFSET I THE 10 FOOT DIMERSIOM SUCH THAT & 3—FOOT SECTIOM OF THE
5LaB IS ORIENTED CWER THE INLET PIPE AMD & Z—FOOT SECTION 15 GVER THE GUTLET PIPE.

ALLCMABLE SLOPE EMTERING oM EXMMG THE WETERING WMERHOLE SHALL BE LIMIMTED TQ A SPECIFIC
MAad MU AND MINIMUKM AR FER THE FOLLCMMING TABLE:

PIPE SIZE | MM, % SLOPE | MAX. % SLOPE
" N 2,
0.7a '

8

] ] o P 1
oo e =
== |ha || =t
ol [B[EE
o | 4= ||| B ||

MG BEMNOS, DROP MeMHDLES, FLOW JUMCTIOMS, ETC. SHall BE LOCATED WMHIN 25 FIPE DIAMETERS
UPSTREAM OF THE CEMTER OF THE MARHOLE.

DOWNETREAM SLOPE 5HAL BE GREATER THAM OR EQUAL TS UPSTREAM SLQPE. THERE SHALL BE MO
DESTRUCTION OOWHETREAM OF THE MANHOLE THAT Wil CAUSE FLCWW TO BMCE UP I THE MANHOLE

&' LOnG, 4" LD, CAST IRON GUARD POSTS SHALL BE IWSTALLED AS DIFECTED BY THE EMCINEER, TO
PREVENT VEHIGULAR DAMAGE TO THE METERING MANHDLE, GLIARD POST= SHALL BE FILLER WITH GONGRETE
AND INSTALLEDY 2' DEEP SET IN COMCRETE.

THE PARSHALL FLUKE SHALL BE APPROPRIATELY SEED ACCORDING TO MANUFACTURER'S SPECIFICATION AND
ANT DTHER ATTAHCHMEMTS MWEEDED FOR THE FLOW METER SELECTEDR. (WOTE: MIMIMUM AWD MEIHUN FLOW
RATES MUST BE DETERMINEOD TO SELECT THE APPROFRWGTELY SITED PRRSHALL FLUME.]

A THO OUTLET GFEL 110 WGLT, AC ELECTRESS. SUPPLY SH4LL BE SUPPUEDR FOR EXCLUSIVE USE BY KID
AT THE CRNCRETE PRI QR WITHIM FIFTT FEET 302 THAT THE ROWTE QF AN EXCTEMSIUN CRROD WILL nOT
CROSS A TRAFFIC FONE & FLOW METER SUMEBLE F&R SME SPERFIE COMDMIONS AMD FLOW PATTERNS
SHALL BE INSTALLED AT THE HETERING MAWHOLE, AMD WAINTAINED ACCORDING TO THE MAMNUFACTURER'S
SPECIFICATIONS AhD THE KIF INOUSTRLAL WASTEWALTER FLOW METERING AGREEMENT &MO REQUIREMERTS. THE
GPEW SHAMMEL FLEAW METER SHELL BE A SIEMENS (MILLTRONICS) OCM Il WALL HSUNTED INDICATOR
TRENSMITTER, HOUSER IN A WEME 4y EMNCLOSURE COMPLETE WITH ©NE WEATHER PROOF PCMER DUTLET,
LOCATED OM & POLE MELT TO THE METERIMF MARNHDLE. ZYSTEM INCLUDES AM XR5—-5 WDMN—LCDMTECTING
ULTRASOMIC LEVEL SEWSOR, T5—2 TEMPERAGTURE SEMSOR FOR AUTOMATIC TEMPERATURE COMPEMSATION AMD
A FEMOWVABLE HAND HELD PROGRAMMER. &M INTERMAL DATA LOGGER, 4—20mé SIGNALS QUTFUT ANE {3)
PROGRAMKWABLE DREY COMTACT AlLARM RELAYS BHALL ALSO BE INCLUDETI.

AhY LOCKING WECHANISM SHALL UTILZE QLWL LOGES. ONE KID SUPPLIED LOGE 1M ADDMON TO &MY
PLACED Br THE USER.

KID HYST APPROVE THE MAMHOLE AND WETERIMG SYSTEM PRIOR TO INSTALLATION, AMD ALL OTHER TERMS
AND CONDITIONS QF KD,

WIDTH H&
" HEAD MIMIMLUM FLCAW RATE MezlMUM FLOW RATE
INCHES FEET oS MED N FEET oFS KGO aPM
0.07 0.0O5 0.003 2.0 215 0.10 &4.7
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SECTION 7 FORMS
7.01 Easement Grant

When Recorded Return To:
Pamela Gill, General Manager
Kearns Improvement District
5350 West 5400 South

P.O. Box 18608

Kearns, UT 84118

EASEMENT GRANT

AGREEMENT, made this day of , 20 , by and between
of , hereinafter referred
to as “Grantor,” and KEARNS IMPROVEMENT DISTRICT, created, organized, and existing under the
laws of the State of Utah, having its principal place of business at 5350 West 5400 South, Kearns, County
of Salt Lake, State of Utah, hereinafter referred to as the “Grantee;”

WITNESSETH
WHEREAS, Grantor is the owner in fee simple of a tract of land located in Salt Lake County; and

WHEREAS, Grantee requires a permanent easement and right-of-way across Grantor’s land for
the construction, operation, and maintenance of utilities, including a sanitary sewer line and/or waterline,
and appurtenant structures and facilities, across said tract of land owned by Grantor; and

WHEREAS, Grantor is willing to grant this right-of-way and easement to Grantee as set out
below.

NOW, THEREFORE, for and in consideration of the sum of ONE DOLLAR and other good and
valuable consideration paid by Grantee to Grantor, Grantor hereby grants, warrants and conveys unto
Grantee, its successors and assigns, a permanent easement and right-of-way for the purpose of, but not
limited to, construction, operation, repair, replacement, and maintenance of utilities, including a sanitary
sewer line and/or a culinary waterline and the necessary accessories and appurtenances used in connection
therewith, together with the right to enter upon Grantor’s premises for such purposes, in, on, over, under,
through, and along the portion of the land of Grantor which is transversed by the following easement and
right-of-way located in Salt Lake County, Utah, which is more particularly described as follows:

See Exhibit “A” attached hereto and incorporated herein by this reference (the “Easement”).

Grantor shall not construct or cause to allow to be constructed any permanent or temporary
buildings or structures upon the Easement described herein, whether the same shall have been brought,



placed or constructed upon the said premises by Grantor or by Grantor’s successors, guests, tenants,
subsequent purchasers, assigns, invitees or anyone else. Should such structures be placed upon the
Easement in violation of the preceding sentence, they shall be so placed at the Grantor’s or the owner’s
sole risk and expense, and the owner, as from time to time constituted, shall solely be responsible for the
cost and expense of removing and/or relocating the structure or improvement or any portion thereof from
the Easement. In the event such removal is required for the maintenance, repair, operation or replacement
of the Grantee’s line or lines located within the Easement, neither Grantor nor the owner of the subject
property nor any other persons shall have any recourse whatsoever against the Grantee in the event any
structure or improvement, or any portion thereof, must be removed and/or relocated and Grantee shall not
be liable for any damage to such structure or improvement resulting from such maintenance, repair,
operation or replacement activities. Otherwise, Grantee shall restore the premises to substantially the same
condition that existed prior to the work after completing any construction, repair, replacement or
maintenance activity thereon.

This permanent grant and easement shall at all times be deemed to be and shall be a continuing
covenant running with the land and shall be binding upon the parties and inure to the benefit of the
successors and assigns of the respective parties hereto.

IN WITNESS WHEREOF, the parties have hereunto set their hands effective as of the day and
year first above written.

GRANTOR

GRANTEE

KEARNS IMPROVEMENT DISTRICT

By:

Title;

ATTEST:

District Clerk



STATE OF UTAH )
. SS
COUNTY OF SALT LAKE )

On this day of , personally
appeared before me , signer of the foregoing instrument, who duly
acknowledged to me that he executed the same.

Notary Public

STATE OF UTAH )
. SS
COUNTY OF SALT LAKE )

Personally appeared before and
of ,a , who
duly acknowledged to me that they are the and of
and that they signed the foregoing instrument on behalf of
and who duly acknowledged to me they executed the same with full

authority.
Notary Public
STATE OF UTAH )
1SS
COUNTY OF SALT LAKE )
On this day of , personally
appeared before me and the signers of the
above instrument, who duly acknowledged to me that they are the and the

of the Kearns Improvement District and that they were duly authorized
to and did execute the above instrument on behalf of the District.

Notary Public



EXHIBIT “A”

Description of Easement



