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1.0 INTRODUCTION
1.1 ABOUTREWA

Since 1925, Renewable Water Resources (ReWa) has been committed to providing high quality
wastewater treatment services to the Upstate of South Carolina. ReWa’'s goal is to promote a
cleaner environment and to protect public health and the water quality of the Upstate waterways
while developing necessary sewer infrastructure. ReWa has nine water resource recovery
facilities (WRRFs), 343 miles of collection lines, and provides services to Greenville County and
portions of Anderson, Laurens, Pickens and Spartanburg counties (refer to Figure 1-1: ReWa
Service Area & Subdistrict Boundaries Map for illustration of ReWa’s Service Area).

1.2 OVERVIEW OF SATELLITE SEWER AGENCIES

ReWa’s Service Area (Service Area) spans portions of five counties in the upstate: Anderson,
Greenville, Laurens, Pickens, and Spartanburg. There are several Satellite Sewer Agencies (also
referred to as “Sewer Subdistricts” or “Subdistricts”) within the Service Area that provide
wastewater collection and conveyance services to the residents within their boundaries. These
Subdistricts convey flow to ReWa’s conveyance system, and then ultimately to ReWa’s WRRFs.
The Subdistricts within the Service Area are shown in Figure 1-1: ReWa Service Area & Subdistrict
Boundaries Map.

If the Applicant’s sewer service request is located within the boundaries of a Subdistrict, the
Applicant’s Engineer is required to communicate their development efforts with that specific
Subdistrict to ensure capacity is available in the Subdistrict’s sewer system. In such cases, the
Applicant shall adhere to the standards and protocols set forth by the Satellite Sewer Agency for
the construction of new sewer infrastructure and for acceptance and/or ownership transfer.
ReWa is willing to provide oversight and facilitate communication between the Applicant’s
Engineer and the Satellite Sewer Agency. The Applicant’s Engineer is encouraged to contact
ReWa for assistance throughout this process.

There are areas within ReWa’s Service Area that do not have a Satellite Sewer Agency. For new
construction in these areas, ReWa shall be recognized as the sole collection and treatment
agency with sole authority to grant capacity acceptance.

1.3 STANDARDS MAANUAL OVERVIEW

1.3.1 Purpose

The purpose of this Manual is to provide guidelines for the planning, design and construction of
new sewer infrastructure within the Service Area but not located within the boundaries of
existing Satellite Sewer Agencies. This Manual is to be recognized as a working document that
will be revised and updated periodically. A printed copy of this Manual is uncontrolled and may
not be the most current version. All prospective Applicants are responsible for referring to the
Manual on the ReWa website (refer to ReWa Homepage in Section 1.5 —ReWa Online Resources)
to ensure that they are complying with the most current version of the Manual.
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(As of June 2019)
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1.3.2 Approval and Acceptance Requirements

Applicants shall refer to Appendix Ill — Process Flowcharts for illustration of the processes in
which to obtain capacity approval and ownership acceptance for a new sanitary sewer system.
Failure to follow the processes in the order presented and/or provide a complete submittal
package as defined in this Manual will result in delays in the capacity approval and ownership
acceptance processes.

ReWa understands changed or unforeseen conditions may occur on-site and, as a result,
necessitate work alterations and plan revisions to what was authorized under permit. Applicants
are required to notify ReWa as soon as any of these conditions arise. Refer to Section 4.3.2 —
Changes During Construction and Section 5.3.1 — Variances During Construction for further
instructions on how to begin the plan modification processes for Public Main Extensions and
Service Lateral Connections, respectively. Please be aware that ReWa may require an
amendment to the design if conditions arise during construction that deem it necessary.

Applicants are authorized to begin construction of the sanitary sewer system only after receiving
written approval from ReWa and all other applicable stakeholders. ReWa’s approval is subject to
cancellation at any time for just causes; refer to Section 3.6 — Project Cancellation for further
details on actions that can result in the termination of a capacity approval.

1.3.3 Development Manual Revisions

ReWa Engineering will periodically review this Manual and propose new or alternative products
or installation methods to supersede old guidelines. Refer to the Approval Register for any recent
changes made to the Manual.

Applicants (or any person or entity that desires to have requirements within this Manual modified
or revised) must submit their requests to the ReWa Development Project Engineer via email at
development@re-wa.org. All requests shall be submitted under the subject line: “Development
Manual Revision Request”. The proposed alternative or new products shall be included in the
written request. All requests will be reviewed and approved or rejected by ReWa Engineering.
The person or entity proposing the request will be notified by ReWa of all decisions in writing.

If you have questions related to revisions to the Development Manual, please contact the ReWa
Development Project Engineer at (864) 299-4000.

1.4 DEFINITIONS & ABBREVIATIONS

1.4.1 Definitions

Appurtenance — Any accessory or other item associated with a sanitary sewer system (i.e.
manhole, clean-outs, valves, etc.).

Capital Contribution Agreement — An agreement designed for developers to bear a portion of
the cost of these capacity improvements rather than existing customers through current sewer
rates.
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Easement/Right-of-Way — A permanent non-possessory interest to use real property to
construct, operate, maintain, reconstruct, or remove a public utility and appurtenances along,
under, and across said easement.

EDU - “Equivalent Dwelling Unit” is equal to 1 single family home, or 300 gallons per day of
allocated wastewater flow

Force Main — Any sewer piping that carries wastewater under positive pressure.

Gravity Sewer — A sanitary sewer pipe and manhole system that utilizes gravity to convey
wastewater.

Inflow — Water that is dumped into the sewer system through improper connections, such as
downspouts and groundwater sump pumps.

Infiltration — Groundwater that enters the sewer system via pipe cracks, joints, connections, or
defects in piping and/or manhole structures.

On-site Easement — the right to use the real property of the Applicant or Owner (if they are not
one and the same) for the operating and maintaining the sanitary sewer within defined limits.
“On-site” shall refer any easements within the Owner’s property.

Off-site Easement — the right to use the real property of the Applicant or Owner (if they are not
one and the same) for the operating and maintaining the sanitary sewer within defined limits.
“Off-site” shall refer any easements outside of the Owner’s property.

Peak Hourly Flow — The design peak hour flow is the largest volume of flow to be received during
a one-hour period expressed as a volume per unit time.

Primary Satellite Sewer Agency — a sewer collection agency within the ReWa Service Area that
collects and conveys wastewater to the ReWa sewer system or a Secondary (Transport) Satellite
Sewer Agency.

Public Main Extension — a new collection system of sewer lines and manholes typically serving
new subdivisions, apartments, townhomes, etc.

ReWa Public Main Extension — a public main extension installed within the Service Area in
locations where ReWa is the sole provider of collection and treatment (i.e., outside of the
Satellite Sewer Agency boundary). ReWa will own and operate the public main extension after
completion of the Project Closeout phase and issuance of an ownership acceptance letter.

ReWa Service Lateral Connection — a service lateral connection installed within the Service Area
in locations where ReWa is the sole provider of collection and treatment (i.e., outside of the
Satellite Sewer Agency boundary). ReWa will own and operate the service lateral connection
after issuance of an ownership acceptance letter.

Record Drawing — Drawings that are prepared by the Applicant’s Engineer to reflect the as-
constructed sewer system, including any changes to the approved construction documents.
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Satellite Sewer Agency (Sewer Subdistrict) — an agency within the Service Area that provides
sewer collection and/or conveyance to customers within their boundaries. There are two types
of satellite sewer agencies: a “Primary” Satellite Sewer Agency, which provides sewer collection
and conveyance services, or a “Secondary” (Transport) Satellite Sewer Agency, which receives
and conveys flow from a “Primary” Satellite Sewer Agency.

Satellite Sewer Agency (SSA) Public Main Extension — a public main extension installed in the
Service Area within the limits of Satellite Sewer Agency.

Satellite Sewer Agency (SSA) Service Lateral Connection — a service lateral connection installed
within the limits of Satellite Sewer Agency.

Sanitary Sewer System — a public main extension or service lateral connection and all associated
sewer infrastructure and appurtenances that are used to convey wastewater.

Secondary (Transport) Satellite Sewer Agency — a sewer collection agency within the ReWa
Service Area that conveys wastewater to the ReWa sewer system from the Primary Satellite
Sewer Agency.

Service Area —The geographical area within which ReWa provides sewer collection & conveyance
and/or wastewater treatment. Refer to ReWa Service Area Map in Section 1.5 — ReWa Online
Resources for illustration.

Service Lateral Connection — a single sewer line, typically from a re-purposed building, new
commercial development, or a new building. Service Laterals may connect to a Satellite Sewer
Agency sewer line or directly to a ReWa manhole.

Structure — Anything constructed or erected that requires permanent location on the surface of
the land.

Stub — Short length of sewer segment tapped into existing system allowing for future connection.
Subdistrict — refer to definition for “Satellite Sewer Agency (Sewer Subdistrict)”.
Tap — Any new service lateral connection to an existing main or manhole.

Ten State Standards — “Recommended Standards for Wastewater Facilities of the Great Lakes-
Upper Mississippi River Board of State and Provincial Public Health and Environmental
Managers.” Latest Edition.

Upstate — the region in the northwesternmost part of South Carolina. The region includes the
following counties: Abbeville, Anderson, Cherokee, Greenville, Greenwood, Laurens, Oconee,
Pickens, Spartanburg, Union.

Wastewater/Flow — water that has been affected by human use from any combination of
domestic, industrial, commercial or agricultural activities, surface runoff, and sewer inflow and
infiltration.
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Wastewater Pumping Station (Pump Station) — Any arrangement of pumps, piping, valves, and
controls which convey wastewater under pressure to a receiving sanitary sewer. The pump
station facilities may include wet well structure, dry pit structure, generator, electrical control
panel, valve vault structure, screening structure, and all structures and appurtenances typically
located within a fenced area.

Water Resource Recovery Facility — a facility in which a combination of various processes (i.e.
physical, chemical and biological) are used to treat municipal and/or industrial wastewater and
remove pollutants.

1.4.2 Abbreviations

AASHTO American Association of State Highway and Transportation Officials
ACOG Appalachian Council of Governments

ACI American Concrete Institute

ANSI American National Standards Institute

ASTM American Society for Testing Materials
AWWA American Water Works Association

CCtv Closed Circuit Television Inspection

CFS Cubic feet per second

DIA Diameter

DIP Ductile Iron Pipe

GIS Geographic Information System

&I Inflow and Infiltration

PCR Preliminary Capacity Request

PME Public Main Extension

PTC Permit to Construct

PTO Permit to Operate

PVC Polyvinyl Chloride Pipe

R/W Right-of-Way, Rights-of-Way

ReWa Renewable Water Resources

SC South Carolina

SC DHEC South Carolina Department of Health and Environmental Control
SCDOT South Carolina Department of Transportation
SL Service Lateral Connection

SSA Satellite Sewer Agency

USACE United States Army Corps of Engineers
WQMA Water Quality Management Agency

WRRF Water Resource Recovery Facility
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1.5 REWA ONLINE RESOURCES
1.5.1 General

ReWa Homepage

ReWa Service Area Map

ReWa Departments & Subdistricts

Capacity Limited and Restricted Areas

ReWa Development

ReWa New Account Fees

ReWa Sewer Use Regulation

Upstate Roundtable

1.5.2 Permitting
Public Main Extension Preliminary Capacity Request Form & Instructions

Service Lateral Preliminary Capacity Request Form & Instructions

Direct Connect to ReWa Form and Process

SC DHEC Permitting: Wastewater Construction Homepage

SC DHEC Construction Permit Application: Water/Wastewater Facilities

SC DOT Encroachment Permit Homepage

1.5.3 Requlations

ReWa Sewer Use Regulation

SC DHEC Regulation 61-67: Standards for Wastewater Facility Construction

SC DHEC Regulation 61-67 Unit Contributory Loading Form

SC DOT Utilities Accommodation Manual
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https://rewaonline.org/
https://rewaonline.org/images/banners/ReWa_2019CAFR_ServiceMap.pdf
https://rewaonline.org/contact/departments/
https://rewaonline.org/capacity
https://rewaonline.org/capacity
https://rewaonline.org/for-business-and-industry/development
https://rewaonline.org/for-residents/rates-fees-and-charges/new-account-fees
https://rewaonline.org/for-business-and-industry/commercial-industrial-users
https://rewaonline.org/for-business-and-industry/commercial-industrial-users
https://www.upstateroundtable.org/index.php
https://rewaonline.org/pdfs/ReWa_PublicMainExtensionPrelimCapacity_RequestForm_Fillable.pdf
https://rewaonline.org/pdfs/ReWa_PublicMainExtensionPrelimCapacity_RequestForm_Fillable.pdf
https://rewaonline.org/pdfs/ReWa_ServiceLateralCapacityRequestFormProcess.pdf
https://rewaonline.org/pdfs/ReWa_DirectConnectManhole_FormProcess.pdf
https://scdhec.gov/permitting-wastewater-construction
https://scdhec.gov/permitting-wastewater-construction
https://www.scdhec.gov/sites/default/files/Library/D-1970.pdf
https://www.scdot.org/business/permits.aspx
https://rewaonline.org/for-business-and-industry/commercial-industrial-users
https://rewaonline.org/for-business-and-industry/commercial-industrial-users
https://www.scdhec.gov/sites/default/files/Library/Regulations/R.61-67.pdf
https://rewaonline.org/pdfs/SCDHEC-R.61-67.pdf#asset:10669url
https://rewaonline.org/pdfs/SCDHEC-R.61-67.pdf#asset:10669url
https://www.scdot.org/business/pdf/rightofway/SCDOT_Utility_Accommodations_Manual_revised_2019.pdf

2.0 ROLES & RESPONSIBILITIES

The information in this section details the roles and responsibilities of the entities involved in
the initiation, production and closeout of new wastewater system extensions and associated
infrastructure. The person or entity shall be solely responsible for meeting their responsibilities
as described herein unless a written exception from ReWa or an approval authority is provided.

2.1 ReWa

ReWa is the wastewater collection and treatment authority that has developed the minimum
standards and guidelines written herein. ReWa owns and operates wastewater treatment
facilities, pump stations and sewer collection and conveyance lines within the Service Area.

ReWa’s responsibilities are as follows:

1. Review Applicant’s preliminary capacity request submittal and determine wastewater
service availability.

2. Confirm that all applicable fees have been paid by the Applicant and Applicant’s Engineer
throughout the review process.

3. Issue a preliminary capacity approval to the Satellite Sewer Agency, the Applicant and
Applicant’s Engineer upon completion of review of the Applicant’s Preliminary Capacity
Request.

4. Review design drawings prepared by the Applicant’s Engineer and provide comments to
plans, as necessary, for any required changes if any issues are identified and/or plans are
not in for conformance with this Manual.

5. Issue a flow acceptance letter to the Satellite Sewer Agency, the Applicant and Applicant’s
Engineer upon approval of the Capacity Approval Process submittal package (refer to
Appendix VIl — Legal Documents for sample letter).

If the Applicant intends for ReWa to assume ownership of the new sanitary sewer system, ReWa
shall carry the additional responsibilities below:

6. Review project closeout checklists prepared by the Applicant’s Engineer and provide
comments if any required information is missing or incomplete.

7. Review Closed-Circuit Television (CCTV) documentation provided by Applicant’s Engineer
of newly installed sanitary sewer system before it is placed into operation.

8. Issue an ownership acceptance letter to the Applicant and Applicant’s Engineer (refer to
Appendix VIl — Legal Documents for sample letter).

ReWa will assign an inspector (ReWa Inspector) to each project to observe work and confirm
compliance with the approved plans, applicable permits and the requirements within this
Manual. The ReWa Inspector will be the Applicant’s and the Applicant’s Engineer’s primary point
of contact for ReWa on all questions and issues related to the construction of the new sanitary
sewer system.

REWA DEVELOPMENT MANUAL
ROLES & RESPONSIBILITIES

PAGE 2-1 Rev: 6/20/2023

P Re

renewable water resources



The ReWa Inspector’s responsibilities will include:

2.1.1

Perform periodic site visits to observe construction-related activities to determine
compliance with this Manual, “approved for installation” plans from SC DHEC and
applicable permits.

Prepare construction reports detailing the activities observed (refer to Appendix V — Pre-
Construction Meeting Agenda and Inspection & Testing Forms for appropriate forms) at

the end of each site visit.

Identify to the Applicant and the Applicant’s Engineer any work that is not in conformance
with this Manual and require that the work be corrected to the satisfaction of ReWa.
Witness all required testing of sewer infrastructure to verify standards compliance and
confirm adequacy of installation.

Participate in Final Inspection of newly installed sewer systems and prepare deficiency
list.

Review project record drawings prepared by the Applicant’s Engineer to ensure
accordance with the records document’s specification in Appendix Il — Standard
Specifications as part of project closeout checklists and provide comments, if necessary.

Basin Planning

ReWa is developing and updating comprehensive watershed master plans (or master plans) for
each of the WRRF basins. ReWa will use their master plans as a planning tool for evaluating
preliminary capacity requests for new developments, and as a guide for the preparation of future
capital improvement projects (CIPs). Thus, ReWa’s plan review and capacity analysis will be
performed with the vision of the master plans in mind.

2.1.1.1 Feasibility/Restrictions/Limitations of Development

Development is a fluid process, and available capacity is changing constantly. As part of
the basin planning efforts, ReWa regularly assesses the available capacity within its
system to identify locations that may be potential problem areas for future service
capacity. Applicants desiring preliminary capacity approval for development in these
areas should anticipate extended review periods on their requests given the interceptor
capacity limitations. ReWa uses two classifications to identify these areas: “Capacity
Limited Areas” and “Capacity Restricted Areas”. Refer to Section 1.5 — ReWa Online
Resources for an illustration depicting the areas that fall under these two categories.

A “Capacity Limited Area” is a location with limited available interceptor capacity.
Capacity in these areas are not currently being denied, but Applicants should be aware
that their requests may be denied depending on the size and exact location of the new
development.

A “Capacity Restricted Area” is an area which has been identified as interceptor capacity
restricted due to reoccurring overflows caused by excessive wet weather inflow and
infiltration (I&I) into the sewer collection system. Developments may be approved in
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2.1.1.2

2.1.1.3

2.1.2

these areas using a “checkbook” method if the applicable Satellite Sewer Agency can
document a reduction of 1&I in their system that is equal to or greater than the estimated
flow that will be discharged from the proposed development.

Applicants are strongly encouraged to first contact ReWa Engineering to discuss their
project prior to investing time or money towards development within an area identified
as a problem area.

Capital Contribution Agreements

ReWa is best served long-term by constructing conveyance systems for the foreseeable
future, not just evaluating developments in these watersheds as they present
themselves for approval. ReWa’s Capital Contribution agreements are designed for
developers to bear a portion of the cost of these capacity improvements rather than
existing customers through current sewer rates. Capital Contributions are evaluated by
basin and shall not exceed $2,500/EDU. An EDU, or “Equivalent Dwelling Unit” is equal
to 1 single family home, or 300 gallons per day of allocated wastewater flow.

The map shown on the ReWa Development Website highlights areas where we
currently have a Capital Contribution identified. Refer to Section 1.5 — ReWa Online
Resources for a link to the ReWa Development Website. Note that this map is
constantly updating and for the most up to date information please reach out

to development@re-wa.org to see if your parcel falls within an established Capital
Contribution basin.

Development Review Fees

ReWa strives to maintain fair and equitable rates and fees for its current and future
customers. Currently, ReWa provides new development review and approval services for
future customers. Therefore, fees are required to recover those costs from the future
customers who receive the benefit of those services.

Refer to Section 1.5 — ReWa Online Resources for a link to the Sewer Use Regulation (See
Appendix B) for our revised Engineering Development Fees which will apply to any new
development within ReWa’s service area. The fees became effective on February 1st,
2023. Any new Step 1 or Step 2 requests submitted on or after February 1, 2023 will be
subject to the new fees. Should you have any questions regarding our adjusted fees,
please to reach out to development@re-wa.org.

208 Plans

Water Quality Management Plans, otherwise known as “208 Plans”, are comprehensive regional
water quality management plans required by Section 208 of the Clean Water Act. Its purpose is
to protect natural water resources and improve water quality. In the upstate of South Carolina,
the Appalachian Council of Governments (ACOG) is the planning agency charged with
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https://rewaonline.org/pdfs/Capital-Contribution-Basin-06242022.pdf
mailto:development@re-wa.org
mailto:development@re-wa.org

implementing the 208 Plans and reviewing the NPDES permit applications as part of the SC DHEC
permit issuance process.

As a designated Water Quality Management Agency (WQMA), ReWa is responsible for the
construction, operation and maintenance of the publicly owned WRRFs in the Enoree, Reedy &
Saluda Basin Planning Areas within the Appalachian Region. ReWa works with ACOG to make
decisions that are consistent with the predicted and desired community growth patterns, while
respecting the protection of irreplaceable natural resources. As part of the planning and
acceptance processes for new development, ReWa will assess applications in accordance with
the 208 Plans and will not grant approval in situations that conflict with the requirements of the
208 Plans.

2.1.3 Upstate Roundtable

The Upstate Roundtable is a volunteer collaboration of community, business and governmental
leaders, as well as technical experts, that are tasked with addressing challenges associated
existing and future sewer infrastructure capacity needs in the Upstate. The wastewater
treatment systems within those countries are served by the Enoree, Reedy & Saluda River Basins.
Applicants should refer to the Upstate Roundtable website for further information on the
organization’s roles and responsibilities (refer to Section 1.5 — ReWa Online Resources).

ReWa has taken responsibility for facilitating communication with Upstate Roundtable in order
to better focus its resources to protect the environment and provide high quality service to its
customers.

2.2  APPLICANT

The “Applicant” refers to the person or entity initiating the development of a new residential,
industrial, or commercial property, or connection of a new service lateral for a new property. This
can be, but is not required to be, the Owner of the property or proposed development. This
person or entity must have the legal authority to execute necessary permits, applications, and all
other legal documents for which an Owner’s signature is required. This person or entity is
responsible for the execution of all requirements detailed throughout the project unless the
project is sold, and the legal authority of the development is transferred to another entity. Only
at that point shall this person or entity be waived of responsibility for the execution and
completion of all documents and project requirements.

The Applicant is responsible for the following:

1. Provide correct and complete information as to the person or entity responsible for the
development and their contact information.

2. Paying all incurred fees (unless otherwise stated) in accordance with the fee schedule
shown in the Sewer Use Regulations (refer to Section 1.5 — ReWa Online Resources).

3. Ensure that all contractors and subcontractors on project have the proper licensing and
accreditation to perform work.
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Ensure that construction of new development and associated sewer infrastructure is
performed in accordance with this Manual.

Perform all required testing of new sewer infrastructure.

Provide ReWa with immediate notification of any changes or unforeseen conditions as
shown they are presented.

Being financially responsible for requests for repairs that may arise during the
maintenance agreement (warranty) period after ownership of new sanitary sewer system
has been accepted to ReWa.

2.3 APPLICANT’S ENGINEER

The “Applicant’s Engineer” shall refer to the Engineer employed by the Applicant to design and
prepare plans for extension of the existing wastewater piping and associated support facilities to
the new building or development. This person or entity shall be the primary point of contact for
ReWa during construction.

The Applicant’s Engineer will be responsible for the following:

Pw

Communicate development plans with the appropriate Satellite Sewer Agency,
Stakeholders and regulatory agencies, and preparing and submitting all permits and
required documentation, if necessary.

Obtain preliminary capacity approval from the required Satellite Sewer Agency, if
required, and submit the appropriate Preliminary Capacity Request Forms to ReWa for
review.

Request a Design Concept meeting with ReWa Engineering, if deemed necessary.

Obtain all required permit from applicable stakeholders.

Prepare, stamp and seal plans for the proposed sanitary sewer system by a licensed
Professional Engineer in the State of South Carolina and submit to ReWa for review.

For Public Main Extension projects, prepare and submit all required documents and
completing all required procedures as part of the Permit to Construct Submittal Process.

For Public Main Extension projects where the Applicant intends to transfer ownership of the new
sanitary sewer system to ReWa, the Applicant’s Engineer shall carry the additional responsibilities

below:

Schedule a Pre-Construction Meeting with the ReWa Inspector, the Applicant, and other
appropriate parties (i.e., general contractor (if different than the Applicant), sub-
contractors, etc.) prior to commencement of construction.

Provide oversight of the construction of the proposed sanitary sewer system.

Provide construction progress reports upon request from ReWa.

Prepare any requests for changes to the “approved for install” plans and submit them to
ReWa.

Witness, record and certify all testing of newly installed sewer infrastructure and provide
ReWa Inspector with sufficient notice to observe testing. Certification shall include
completing the appropriate performance testing described in this Manual and
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documenting results on the appropriate forms (refer to Appendix V — Pre-Construction
Meeting Agenda and Inspection & Testing Forms).

6. Prepare requests for Final Inspection and submit CCTV inspection records to ReWa.

7. Preparing and submitting all required documentation for project closeout and ownership
acceptance.

8. Prepare and submit all required documents and completing all required procedures as
part of the Permit to Operate Submittal Process for Public Main Extension project (refer
to Appendix Il — Process Flowcharts for illustration of the process).

2.4 PuBLIC-PRIVATE PARTNERSHIP PROJECTS

Flow from new developments may necessitate substantial extension or expansion of the existing
sewer infrastructure to effectively handle its expected capacity. ReWa recognizes there are
scenarios where the opportunity for the total construction cost of the proposed sanitary sewer
system construction to be shared between the Applicant and ReWa, depending on need and the
initiating party. In such cases, the ReWa Development Project Engineer and the Applicant shall
meet to discuss how potential credits or debits may be handled, and the responsibilities of each
party going forward in the project.

2.5 OTHER STAKEHOLDERS

It is the sole responsibility of the Applicant’s Engineer to obtain all required permits prior to
construction. During construction, the Applicant shall make sure copies of all obtained permits
are always on-site. The Applicant and the Applicant’s Engineer shall adhere to all requirements
and special conditions of all permits. The Applicant shall continually protect the environment
during construction which includes but is not limited to: protecting trees that remain, protecting
streams and other water bodies, and considering air & noise pollution.

In addition to approvals from ReWa and Satellite Sewer Agencies, the following stakeholders may
require review and approval of the Applicant’s proposed project. The Applicant shall be aware
that this may not be a complete listing:

e ReWa e Greenville County Subdivision Advisory

e U.S. Army Corps of Engineers Committee (SAC)

e Duke Energy e Spartanburg County Planning and

e State 401 Water Quality Development Commission

e Local Floodplain Development e Laurens County Planning &

e SC Department of Health and Department
Environmental Commission (SC DHEC) e SC Department of Transportation

e SCBudget and Control Board (SCDOT)

e Anderson County Planning & e Individual Property Owners
Community Development e Railroad Entities

e SC Wildlife Dept. Non-Game and
Heritage Trust Section
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3.0 PROJECT CATEGORIES AND POLICIES

The following information provides an overview of the two types of wastewater service
extensions and general information related to wastewater service construction. The
information is applicable to all new developments in the Service Area. Deviations from these
standards will not be allowed without the express written consent of Renewable Water
Resources.

3.1 GENERAL INFORMATION

The standards and procedures written herein apply to the design, construction, and connection
of public main extensions and/or service lateral connections to the sanitary sewer collection
systems located within the boundaries of the Service Area that convey flow to WRRFs owned,
operated and maintained by ReWa.

There are two classifications of sewer service for new development that require ReWa’s
approval: “Public Main Extensions” and “Service Lateral Connections”. The Applicant shall refer
to Section 4.0 — Public Main Extensions or Section 5.0 — Service Lateral Connections for detailed
explanation of the guidelines and approval process for their appropriate sewer service.

3.2 PusLic MAIN EXTENSION

A “Public Main Extension” refers to a new collection system of sewer lines and manholes typically
serving new developments, subdivisions, apartment, townhomes, etc. All new sanitary sewer
collection systems defined as ‘Public Main Extensions’ must be permitted for construction and
operation by South Carolina Department of Health & Environmental Commission (SC DHEC).

3.3  SERVICE LATERAL CONNECTIONS

A “Service Lateral Connection” refers to a single sewer line, typically from a re-purposed building,
new commercial development, or new building. Service laterals may connect to a Satellite Sewer
Agency sewer line, or directly to a manhole that is owned and maintained by ReWa. Please note
that the service laterals for individual homes or buildings associated with a Public Main Extension
would not go through ReWa’s service lateral connection permitting process; they would receive
approval with the rest of the sanitary under ReWa’s public main extension permitting process.

Individual Household,
Individual Commercial Development,
Food Service Establishment (FSE)

Type 1: Single Owner, Single Structure,
Single Unit, Single Service Connection

Type 2: Single Owner, Single Structure,

Apart tC lex, Retail Sh FSE
Multiple Units, Single Service Connection partment ~omplex, Retail Shops,
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In the past, smaller-sized wastewater pumping stations were owned, operated, and maintained
private utility providers, homeowners’ associations (HOAs) and similar groups. Some
municipalities and Satellite Sewer Agencies were responsible for the operation and maintenance
of the smaller- to moderately-sized pump stations that conveyed flow into the ReWa sewer
system. ReWa has historically owned, operated, and maintained moderately- to larger-sized
wastewater pumping station within its Service Area.

Over time, the entities which typically operated and maintained smaller pump stations have
sought to transfer ownership responsibilities to those with greater resources for the operation
and maintenance of these pump stations. Thus, ReWa created a Pump Station Policy as a means
of establishing guidelines for determining acceptance of a given wastewater pump station.

Please refer to Appendix VI — Pump Station Policy for further explanation on the requirements
for installing a pump station in the Service Area and the guidelines that must be met for ReWa to
accept ownership of an installed pump station.

3.5 EASEMENT REQUIREMENTS

Permanent sewer easements shall be established for all gravity sewer and force mains not
installed in a dedicated road R/W.

3.5.1 General Easement Requirements

1. Sanitary sewer installations shall be located within a public R/W or within an established
or recorded permanent easement adjacent to a public R/W.

2. When a new sanitary sewer line is installed within an existing public easement or R/W
and there is less than half of the width available (refer to Section 3.5.3 — Easement Width),
the Applicant is required to acquire additional easement (or R/W) to obtain the full
required easement width.

3. Maximum grade along an access easement shall be 10:1 (both horizontally and vertically,
respectively).

4. Easements shall be grassed and clear of trees and debris.

5. Asphalt paths, concrete sidewalks, roads, parking lots, grass, shrubs and other types of
plants whose natural height does not exceed three (3) feet are permitted within the
easement limits. Maintenance for these items is the responsibility of the property owner
or homeowner’s association.

6. Obstructions within, below, or above any easement (i.e. trees, buildings, building
overhangs, building footers, lighting, signage, etc.) which may limit access to or use of the
entire easement are not permitted within the easement limits. If installed improperly,
such obstructions (including, but not limited to, those described above) are at risk of
damage and subject to removal as required to perform maintenance.

7. If trees are planted in close proximity to the sewer easement, ReWa will require root
barrier protection to be located.

8. Sewer infrastructure installed in road R/W’s must be approved by SC DOT and/or the
appropriate City/County, in addition to ReWa.
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10.

11.

New sanitary sewer systems are not allowed to parallel an SC DOT road within the SC DOT
road R/W.

Within the sanitary sewer easement, fences are not permitted to be parallel to the
sanitary sewer line. Fences are not permitted to be perpendicular to the sanitary sewer
line without written consent from ReWa.

If ReWa allows fencing to be placed within the sanitary sewer easement, two (2) — (8’)
eight-foot wide gates are required. The center of the gates shall match the center of the
sanitary sewer easement. Refer to Detail No. S5-37, Steel Gate — Double Gate Installation
in Appendix | — Standard Drawings.

Please note that ReWa will not assume any responsibility for damage to utilities or other items

placed within the easement. Once the easement is turned over to ReWa, ReWa has the legal

authority to have any obstruction removed without advanced notice to the property owner.

All costs incurred to remove the obstruction will be transferred to the property owner.

3.5.2

Existing Easements

Any existing easement or R/W’s shall be shown on the plans or exhibits prepared by the
Applicant’s Engineer for the Project Closeout submittal package. The easement shall include the
Deed Book and page number of the recorded instrument. Any restrictive clauses as to the use of
the easement shall be noted on the plan adjacent to the specific easement. Examples of
restrictive clauses may include but are not limited to:

Utility purposes (gas, electric, telephone, water) only;
Drainage purposes only;
Sanitary sewer purposes only.

Easement Width

Gravity Sewer and Force Main

a. Refer to Detail No. 55-29, Typical Right-of-Way Detail in Appendix | — Standard
Drawings for general easement or right-of-way dimensions.

b. Exhibits and record drawings prepared for the Project Closeout submittal package
must show permanent easements along the sanitary sewer line as constructed.
This includes easements that extend outside of a road R/W. (Refer to Appendix Il
— Standard Specifications for Record Documents Specifications).

c. Width of temporary construction easements shall not be less than fifty (50) feet.

d. Drawings prepared for ReWa’s Capacity Approval Process review must show
temporary construction easements.

e. Edge of easement should not be less than ten (10) feet from any building, building
footer, permanent structure or stormwater impoundments.

f. Wastewater gravity lines and force mains may be placed in the same easement.
Each respective line must be laid with a minimum of ten (10) feet of horizontal
separation between the inside edge of the pipes. The width of the easement shall
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be increased such that there is no less than 10 feet of separation between the
centerline of the pipe and the edge of the easement.

g. ReWa reserves the right to increase the width of any easement during the
dedication process if conditions requiring such changes arise (refer to Section
4.4.3.1 — Dedication and Conveyance of Sewer Line).

3.5.4 Easement Agreement

The Applicant’s Engineer shall be responsible for completing the Easement Agreement which will
serve as a transfer of the easement from the Applicant to ReWa. The Applicant shall fill out the
agreement using the ReWa standard Easement Agreement document (refer to Appendix VIl —
Legal Documents). The Applicant’s Engineer shall communicate all questions regarding how to
respond to certain portions of the agreement to the ReWa Development Project Engineer.

3.6 PROJECT CANCELLATION

Any approved project (i.e., projects that have been issued a flow acceptance letter from ReWa)
may have their approval rescinded if either of the following occurs:

e A SC DHEC Permit to Construct for the proposed sanitary sewer system has not been
issued with 120 days of the date listed on the flow acceptance letter.

e A SCDHEC Permit to Operate for the proposed sanitary sewer system has not been issued
within 3 years of the issue date of the SC DHEC Permit to Construct.
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4.0 PUBLIC MAIN EXTENSIONS

The information in this section covers the submittal and approval requirements for Public Main
Extensions as defined in Section 3.0. The guidelines set forth shall apply to all public main
extensions installed in the Service Area. No deviations from these requirements are allowed
without the express written consent of Renewable Water Resources.

ReWa requires that all plans prepared for a public main extension are stamped, sealed and signed
by a Professional Engineer licensed in the State of South Carolina. Thus, the Applicant is required
to employ an engineer (Applicant’s Engineer) to prepare the design of the public main extension
and its associated support facilities, and all documentation required to receive a flow acceptance
and ownership transfer letters (if required).

4.1 PRELIMINARY CAPACITY REQUEST (STEP 1 OF CAPACITY REQUEST APPLICATION)

A capacity analysis must be performed for all proposed sanitary sewer systems prior to
construction. At the Applicant’s request, a capacity analysis will be performed by ReWa to
determine if the ReWa sewer system has the available capacity to accept the estimated sewer
flow from the new development. The Applicant shall be aware that developments located in
areas identified as “Capacity Limited” or “Capacity Restricted” may experience difficulties in
acquiring a preliminary capacity approval from ReWa (refer to Capacity Limited and Restricted
Areas Map in Section 1.5 — ReWa Online Resources for illustration and Section 2.1.1.1 —
Feasibility/Restrictions/Limitations of Development for further description).

ReWa strongly encourages Applicants to first contact ReWa Engineering to discuss their project
prior to investing time or money towards any development, especially those within identified
problem areas.

The Applicant’s Engineer shall refer to Appendix Ill — Process Flowcharts for illustration of the
capacity approval submittal process for ReWa and Satellite Sewer Agency public main extensions,
respectively. The Applicant’s Engineer shall refer to the appropriate flowchart depending on
whether connection will be made to the Satellite Sewer Agency’s or directly to ReWa’s sewer
systems.

4.1.1 Communication with Satellite Sewer Agencies

If the new development is located within the boundaries of a Satellite Sewer Agency (refer to
Figure 1-1: ReWa Service Area & Subdistrict Boundaries Map), the Applicant’s Engineer must
receive preliminary approval from the primary Satellite Sewer Agency (and secondary/transport,
if applicable) before ReWa will grant its preliminary capacity approval.

If the new development falls within the Service Area boundaries, but not within the boundaries
of a Satellite Sewer Agency, ReWa shall be recognized as the primary sewer provider and the
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Applicant will tie directly in the ReWa sewer system. Thus, the Applicant’s Engineer will only need
to receive preliminary approval from ReWa.

4.1.2 Preliminary Capacity Forms & Instructions

For all Public Main Extension projects, the Applicant’s Engineer shall refer to the Public Main
Extension Preliminary Capacity Request Form in Section 1.5 — ReWa Online Resources and follow
the instructions for the preliminary capacity approval process. Completing the Public Main
Extension Preliminary Capacity Request Form and submitting the form to ReWa shall initiate the
preliminary capacity request process.

4.1.2.1 Estimated Total Sewer Flow

The estimated total daily sewer flow using SC DHEC Unit Contributory Loadings shall be
provided on the Public Main Extension Preliminary Capacity Request Form prepared by
the Applicant’s Engineer. The provided flow shall be based on the average daily flow
projection. Refer to Section 6.1.2 — Sanitary Sewer Sizing as for the basis for average daily
flow projection.

Upon review of the preliminary capacity request by all required parties, ReWa will provide the
Applicant’s Engineer with an approval (Preliminary Capacity Request Approval) or denial to
proceed with the capacity approval process.

Applicants should be aware that all information provided prior to the issuance of the flow
acceptance letter is for informational purposes only. A preliminary capacity request approval
does not constitute a contract or guarantee that the project flow will be approved.

4.2 CAPACITY APPROVAL PROCESS & PLAN REVIEW (STEP 2 OF CAPACITY REQUEST APPLICATION)

To receive a flow acceptance letter from ReWa, the Applicant’s Engineer must prepare and
submit a submittal package including all of the items listed in the ReWa Capacity Approval
Process Checklist (Public Main Extension) (refer to Section 1.5 — ReWa Online Resources).
Capacity is allocated based on a “first-come-first-serve basis”, so it is incumbent upon the
Applicant’s Engineer to prepare the submittal package in a timely manner.

4.2.1 Capacity Approval Process Checklist & Submittal Package

The ReWa Capacity Approval Process Checklist (Public Main Extension) form (refer to Section 1.5
— ReWa Online Resources) lists all of the required items for the Capacity Approval Process
submittal package. The capacity approval package shall also include cut sheets for all materials,
equipment and other appurtenances that are to be installed on this project to verify conformance
with this Manual.

Any submittal packages that are incomplete and/or do not fully comply with the guidelines set
forth in this Manual shall be returned to the Applicant’s Engineer for revisions. Depending on the
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nature and extent of the comments, ReWa may request a Comment Review Meeting to discuss
the issues with the design and what modifications are needed for ReWa to grant its approval.

4.2.1.1 Additional Stakeholder Approval

The Applicant’s Engineer is required to identify all additional stakeholders (i.e., other
entities whose properties will be encroached upon by the Applicant’s construction or who
have jurisdiction over the affected area) and receive their approval to perform work
within their jurisdiction. For examples of possible stakeholders from which the Applicant’s
Engineer would need to obtain approval, the Applicant’s Engineer shall refer to Section
2.5 — Other Stakeholders. ReWa can aid the Applicant’s Engineer in determining all
applicable stakeholders upon request.

ReWa requires the Applicant’s Engineer to provide copies of any stakeholder approvals
or encroachment permits that may have impacts, special conditions or statutes that
would be conveyed to ReWa upon ownership transfer as part of their submittal package.
Some examples of permits that would be required are as follows (please note that the
examples below should not be recognized as a complete list):

e Floodplain Encroachment

e SCDOT R/W Encroachment

e Utility (gas, electric, etc.) Easement Encroachment
e Railroad R/W Encroachment

e USACE Jurisdictional Wetlands Encroachment

4.2.2 Flow Acceptance Letter

Once the technical review of the submittal package is complete and the proposed work is
deemed satisfactory, ReWa will generate and distribute a flow acceptance letter to the Applicant,
the Applicant’s Engineer and the Satellite Sewer Agency (if applicable). This letter serves as
confirmation that the capacity has been allocated in the ReWa sewer system for the proposed
development. Please note that ReWa reserves the right to withhold distribution of the flow
acceptance letter until all appropriate review fees have been paid by the Applicant (refer to
ReWa New Account Fees in Section 1.5 — ReWa Online Resources).

4.2.3 SC DHEC Permit to Construct

The Applicant’s Engineer shall be responsible for submitting the SC DHEC Construction Permit
application. Please note that State law and regulations require the submission of plans and
specifications to obtain a written SC DHEC Permit to Construct. This permit is required before a
public main extension can be constructed, relocated or modified.

Sections 4.3 & 4.4 only apply to ReWa Public Main Extensions. For SSA Public Main Extensions,
the Applicant shall refer to the guidelines and standards for construction, testing and closeout
of public main extensions established by the appropriate Satellite Sewer Agency.
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4.3 CONSTRUCTION AcCTIVITY & REQUIREMENTS FOR REWA PuBLIC MAIN EXTENSIONS

During construction, the Applicant’s Engineer shall be the primary point of contact for ReWa and
will be responsible for observing and verifying that all work is performed in accordance with this
Manual, approved permits and all other applicable documents.

ReWa Public Main Extension Construction & Permit to Operate Submittal Process (refer to
Appendix Il — Process Flowcharts) details the sequence of operation for construction, closeout
and ownership transfer. The Applicant’s Engineer shall follow the process steps in order, unless
the ReWa Development Project Engineer provides instruction otherwise. Failure to follow the
steps in the order in which they are shown may results in delays in the process.

4.3.1 Pre-Construction Meeting

A mandatory Pre-Construction meeting will take place prior to the beginning of any construction
activity. The Applicant (which includes the Applicant and their general contractor, if those two
are not one in the same), sub-contractors, the Applicant’s Engineer and the ReWa Inspector are
all required to attend. The Applicant’s Engineer must notify the ReWa Inspector of the proposed
pre-construction meeting date with at least one weeks’ notice (five working days, not including
weekends or holidays).

The Applicant’s Engineer is required to prepare a pre-construction meeting agenda (use the
template pre-construction meeting agenda in Appendix V — Pre-Construction Meeting Agenda
and Inspection & Testing Forms). The ReWa Inspector has the authority to delay of the start of
construction if items are not appropriately addressed at the time of the meeting.

An additional pre-construction meeting will be held if construction is suspended for more than 6
months or the Applicant employs a new general contractor. Work is not authorized to resume
until additional pre-construction meeting is held. Failure to comply may result in termination of
flow acceptance letter.

A copy of SC DHEC permits, and all other applicable permits shall be provided during the meeting.
The Applicant shall maintain a copy of the flow acceptance letter and all permits on-site at all
times.

4.3.2 Changes During Construction

Any design changes that would result in a variance from the approved plans must be submitted
by the Applicant’s Engineer for review and approval by ReWa, SC DHEC and all other stakeholders
requiring permitting prior to the construction of the variance. All revision dates shall be recorded
and shown on the plans. Once the revised plans have been approved, the Applicant’s Engineer is
responsible for re-issuing the drawings and distributing them to the appropriate parties.
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4.3.3 Inspections

All sewer infrastructure installed within the Service Area shall be subject to inspection and testing
prior to acceptance. The ReWa Inspector must be present for construction and modifications to
existing and proposed sanitary sewer mains & associated sewer infrastructure.

The Applicant’s Engineer (or a representative under their direct supervision) must observe the
installation techniques to determine if they are appropriate for the soil conditions and the type
of pipe. The Applicant’s Engineer will be responsible for verifying that all materials installed on
the project comply with the standards in this Manual and shall notify the ReWa Inspector when
materials are delivered onsite. The ReWa Inspector may require a field review of the materials
prior to installation if there are concerns about the new materials meeting the standards set for
this Manual. If the field review is insufficient in alleviating the ReWa Inspector’s concerns, the
ReWa Inspector may require supporting documentation to verify the standards in this Manual
are being met. Work stoppages may result if the ReWa Inspector cannot satisfactorily verify
that the work is compliant with the established standards.

4.3.3.1 Pipe Inspections

The ReWa Inspector shall perform a visual inspection of all lines, regardless of pipe
material. If the ReWa Inspector notices any settlement or slope loss of the sewer main as
it enters and or leaves a manhole, the line shall be uncovered and raised to proper
alignment. If the ReWa Inspector finds excessive misalighment of the piping between
manholes, the entire line shall be removed and re-laid.

4.3.3.2 Manhole Inspections

The ReWa Inspector will check all the flow channels between inverts and all benches to
verify proper construction. The ReWa Inspector also shall inspect all manholes to ensure
that lift holes, steps, joints and rings are mortared smooth in accordance with Appendix |
— Standard Drawings and Appendix Il — Standard Specifications. For the work to be
deemed acceptable, there shall be no signs of infiltration into the manhole. The ReWa
Inspector will verify proper alignment of the ring and cover and all sections of the
manhole. The ReWa Inspector will also verify that the ring and cover are at appropriate
grade.

4.3.3.3 Pump Station Inspections

The ReWa Inspector also shall witness all on-site assembly and construction of pump
station to observe quality and progress of the work.

4.3.4 Performance Testing

The Applicant is responsible for performing all performance testing on new sewer infrastructure.
Refer to the construction procedures in Section 6.0 — Minimum Design Standards for further
information on what testing is required. The Applicant’s Engineer (or a representative under their
direct supervision) must witness and certify all testing of all sewer infrastructure in accordance
REWA DEVELOPMENT MANUAL
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with SC DHEC requirements and the guidelines set forth in this Manual. The Applicant’s Engineer
shall refer to Appendix V — Pre-Construction Meeting Agenda and Inspection & Testing Forms for
all required testing forms. The ReWa Inspector must witness all testing and sign testing forms to
confirm observance and acceptance of the results. The Applicant’s Engineer must provide ReWa
with no less than 48 hours of notice of any testing. Any testing performed but not witnessed
by ReWa and/or not certified by the Applicant’s Engineer will not be accepted. If the ReWa
Inspector and/or the Applicant’s Engineer is not on-site to witness, record or certify the initial
test, testing shall be re-performed in the presence of the ReWa Inspector and the Applicant’s
Engineer.

At the completion of construction, the Applicant’s Engineer shall submit the testing forms as part
of the Project Closeout submittal package (refer to Appendix IV — Capacity Approval Process &
Project Closeout Checklists) to ReWa for review.

4.3.5 Connection to ReWa Sewer System

New connections to the existing ReWa sewer system are allowed only after the construction of
the proposed sewer system within the new development is complete and the required
performance testing has been performed and accepted by ReWa. Applicants shall refer to Section
6.2 — Gravity Sewer for the guidelines on which types of connections are acceptable and how
connections to existing laterals or main sewer trunk lines shall be performed.

4.3.5.1 Tie-In Coordination Meeting

Before connection to the ReWa sewer system is made, a site meeting shall take place. The
Applicant, the Applicant’s Engineer and the ReWa Inspector are required to be in
attendance. If the Applicant will not be performing the connection themselves, the
Applicant is responsible for bringing their contractor to the meeting. The purpose of the
site meeting is to finalize the location and the sequence of construction for the proposed
connection. All public main extension connections must be made a water and sewer
general contractor who possesses a South Carolina LLR “WL” or “WP” license. The ReWa
Inspector must be on-site to observe the connection. No part of the installation in the
sewer easement shall be backfilled or covered prior to receiving written
correspondence from ReWa confirming that work is satisfactory.

ReWa prefers that all new public main extensions are connected to the existing ReWa sewer
system via a new or existing manhole unless circumstances prevent these types of connection
(refer to Section 6.2.5.1 — Existing Manhole and Section 6.2.5.3 — Cut-in Manhole, respectively
for further detail on sewer connection).

If connection does not comply with the standards in this Manual, the ReWa Inspector will
coordinate the local Building Code Division to place a hold on the Certificate of Occupancy until
the connection is deemed acceptable by ReWa.
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4.3.6 Final Inspection

Once construction of the sanitary sewer system and all associated work has been complete, the
Applicant’s Engineer shall submit a written request via email to ReWa for a final inspection of the
new sewer system. The request shall be submitted to the ReWa Development Project Engineer
at development@re-wa.org under the subject line: “Final Inspection”. Its purpose is to confirm
conformance with the Approved for Installation drawings (excluding any changes approved by
ReWa) and the minimum design standards set forth in this Manual.

The Applicant shall coordinate the Final Inspection with the ReWa Inspector at least five (5)
working days (not including weekends or holidays) prior to the desired final inspection date.
The ReWa Inspector shall document and prepare a final deficiency list summarizing the remaining
issues that need to be resolved. Once all outstanding deficiencies are corrected, the Applicant’s
Engineer notify the ReWa Inspector so a subsequent final inspection can be scheduled. If
deficiencies have not been corrected to a satisfactory level, ReWa will issue subsequent
deficiency lists detailing the issues that need to be resolved. The project closeout phase cannot
be initiated until the issues on the deficiency list(s) have been fixed.

4.4 ProJecT CLOSEOUT

4.4.1 Part 1 of Project Closeout Checklist & Submittal Package

To commence the project closeout phase, the Applicant’s Engineer shall begin by preparing Part
1 of Project Closeout submittal package (refer to the applicable forms in Appendix IV — Capacity
Approval Process & Project Closeout Checklists) and provide to the ReWa Development Engineer
at development@re-wa.org under the subject line: “Project Closeout — Part 1”.

4.4.1.1 Record Drawings

Record drawings are expected to illustrate the as-constructed condition of the newly
installed sanitary sewer system. The Applicant’s Engineer shall refer to the appropriate
record drawing checklist for the infrastructure installed (refer to Appendix IV — Capacity
Approval Process & Project Closeout Checklists). It is the responsibility of the Applicant’s
Engineer to incorporate all required items on the appropriate checklist into the record
drawings.

ReWa will be responsible for reviewing the record drawings against the checklists
completed by the Applicant’s Engineer. If any required items are considered incomplete
by ReWa, they will be marked as such on the checklist, and returned to the Applicant’s
Engineer along with any additional comments in the record drawings. The Applicant’s
Engineer is responsible for making all corrections noted to the record drawings and re-
submitting them to the ReWa Development Project Engineer. All corrections reflected on
the drawing shall be bubbled and include a revision number. This review process will
continue until all required items are considered complete by ReWa.
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4.4.1.2 Maintenance Agreement

If the Applicant intends to transfer ownership of the new sanitary sewer system to ReWa,
the Applicant must prepare an unexecuted and unrecorded Maintenance Agreement
between the Applicant and ReWa and include with the Part 1 of submittal package (refer
to Appendix VIl — Legal Documents). The agreement shall warrant to ReWa that all
materials and equipment furnished and installed as part of the new sanitary sewer
system. The Applicant is expected to install, and the Applicant is to oversee that all work
is of good quality, free from faults and defects and conform to the standards set forth in
this Manual.

The maintenance period shall last for two years and is required for all new sewer
infrastructure. The warranty period will begin upon issuance of the ReWa ownership
acceptance letter. ReWa reserves the right to require a longer warranty period if special
circumstances necessitate an extended examination of work. During the warranty period,
the Applicant is responsible for repairing, replacing and/or remedying any defects or
issues that arise to the full and complete satisfaction of ReWa. If any repairs or
replacements are made by the Applicant during the maintenance period, the
maintenance period shall automatically be extended for a period of two years from the
date of said repair and/or replacement.

4.4.1.3 Final Pay Application

A copy of the final pay application for the labor and materials related to the new sanitary
sewer system shall be provided with Part 1 of Project Closeout submittal package.

Once all required items in Part 1 of Project Closeout submittal package are considered complete
by ReWa, the ReWa Development Project Engineer will notify the Applicant and Applicant’s
Engineer and forward a copy of ReWa’s completed checklist and CCTV inspections to all parties
for their records.

4.4.2 CCTV Inspection & GPS Documentation

After Part 1 of Project Closeout submittal package has been accepted by ReWa and there are no
further comments, the Applicant’s Engineer shall perform a CCTV inspection of the new sewer
system. Costs, scheduling, and documentation associated with CCTV inspections shall be the
responsibility of the Applicant. CCTV Inspections shall conform to the requirements of Section
3301 30.11 — Television Inspection of Sewers in Appendix Il — Standard Specifications. The CCTV
documentation shall be submitted to the ReWa Development Project Engineer at
development@re-wa.org under the subject line: “CCTV Inspection — Project Name”. ReWa will
be responsible for reviewing the CCTV documentation and providing written acceptance or a list
of corrective measures.

Concurrent with the CCTV inspection, Applicant will document the location of all appurtenances
associated to the new sanitary sewer system via GPS and submit to ReWa for review & approval.
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GPS datum and accuracy shall be in accordance with the Field Engineering/Surveying
specification shown in Appendix Il — Standard Specifications.

The CCTV inspection of the new sanitary sewer system will include the public main extension and
any connected service laterals. A cleanout must be installed within the new sanitary sewer
system prior to performing the CCTV inspection.

Please note that requests for review of CCTV inspections will be processed by ReWa in the
order in which they are received.

Any deficiencies observed in the CCTV inspection will be included in the CCTV review comments.
The Applicant’s Engineer will be responsible for ensuring all repairs are made and any other issues
detailed in the comments are corrected. The Applicant’s Engineer will be responsible for
communicating to ReWa when all deficiencies identified in the report have been corrected and
perform a subsequent follow-up CCTV inspection. Applicant’s Engineer shall provide final CCTV
documentation for ReWa review and acceptance. Additional CCTV inspections may be required
until the repairs to the new system are deemed satisfactory. Upon acceptance of the inspections,
ReWa will prepare a final written acceptance and forward it to the Applicant’s Engineer.

4.4.3 Part 2 of Project Closeout Checklist & Submittal Package

After the CCTV inspections have been accepted by ReWa, the Applicant’s Engineer may submit
Part 2 of Project Closeout submittal package (refer to the applicable forms in Appendix IV —
Capacity Approval Process & Project Closeout Checklists and Appendix VII — Legal Documents)
and provide to the ReWa Development Engineer at development@re-wa.org under the subject
line: “Project Closeout — Part 2”.

4.4.3.1 Dedication and Conveyance of Sewer Line

An electronic copy of the Dedication and Conveyance of Sewer Line and its associated
exhibit shall be submitted electronically as part of the Part 2 of Project Closeout submittal
package. ReWa’s attorney will conduct a title search before reviewing the Dedication and
Conveyance document and exhibit. Once all comments from the attorney have been
addressed, a signed and notarized hard copy of the Dedication and Conveyance document
(refer to Appendix VII — Legal Documents) and exhibit shall be submitted to the attorney
for recording. ReWa’s attorney will record the document.

4.4.3.2 Easements
Refer to Section 3.5 — Easement Requirements.

4.4.4 Ownership Acceptance

Upon acceptance of the CCTV inspections and Project Closeout submittal package, ReWa shall
issue a copy of the ownership acceptance letter to the Applicant and the Applicant’s Engineer
(refer to Appendix VII — Legal Documents for a sample ownership acceptance letter). The letter
will serve as confirmation that all ReWa’s requirements have been met and the new sanitary
sewer system has been accepted for ownership, operation and maintenance by ReWa.
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4.4.4.1 Transfer of Utilities

The ownership acceptance letter only applies to the new sanitary sewer system and does
not include a transfer of utilities (i.e., gas, electric, water, etc.). Utilities will not be
transferred over to ReWa until the PTO has been issued by SC DHEC. At that point, ReWa
and the Applicant shall meet to discuss the transfer of utilities required to operate and
maintain the new sanitary sewer system.

4.4.5 SC DHEC Permit to Operate

The Applicant’s Engineer shall use the ownership acceptance letter to confirm ReWa’s
acceptance of operation & maintain of the new sanitary sewer system. The Applicant’s Engineer
shall include the letter along with their Permit to Operate (PTO) submittal package to SC DHEC
for the new sanitary sewer system. Once the approved PTO has been received, the Applicant’s
Engineer is responsible for forwarding a copy of the permit to ReWa.

The Applicant is not permitted to discharge flow into the newly construction sanitary sewer
system until a PTO has been officially issued by SC DHEC and ReWa has received a copy.
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5.0 SERVICE LATERAL CONNECTIONS

The information in this section covers the submittal and approval requirements for service
lateral connections as defined in Section 3.0. The guidelines set forth shall apply to all service
lateral connections installed in the Service Area. No deviations to these requirements are
allowed without the express written consent of Renewable Water Resources.

5.1 NEew SERVICE LATERAL

All capacity requests to extend sewer service for a re-purposed building, new commercial
development, or new building shall follow the instructions in the order described in this section
for ‘Service Lateral Connection’. Per SCDHECR.61-67, permitting through SC DHEC is not required
if the following conditions are met:

1. Individual connections, at the time of connection, have design flow contribution
no greater than five (5) percent of the existing wastewater treatment facility's
design capacity or have no generated flows greater than fifty thousand (50,000)
gallons per day.

2. Individual connections are to a gravity sewer main.

3. Individual connections only serving a single house, single mobile home, single
building, or multiple-building complex under single ownership with no rental units
(e.g., schools or industry).

4. Individual connections are not serving a shopping mall, multiple-building complex
where there will be several owners or renters (e.g., apartment complex,
condominium complex, mobile home park, campground, industrial park, or
business park), or marina.

5. Individual connections that do not have the reasonable ability to serve any
additional projects and/or buildings in the future that are not part of a multiple-
building complex under single ownership with no rental units (e.g., schools or
industry).

If the new building or development requiring sewer service does not meet the SC DHEC
requirements listed above, the new sanitary sewer system falls under ‘Public Main Extension’.
The Applicant shall refer to Section 4.0 — Public Main Extensions and follow the guidelines therein
for obtaining capacity approval.

Upon receipt of approval from the appropriate entities, Applicants are allowed to connect their
service laterals to an existing gravity sewer line or manhole owned and maintained by a Satellite
Sewer Agency, or directly to a manhole that owned and maintained by ReWa (refer to Section
5.2.2.2 — Direct Connect to ReWa Manhole).
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5.2 CapAcITY APPROVAL PROCESS

Applicants shall refer to Appendix Ill — Process Flowcharts for illustration of the capacity approval
submittal process for ReWa and Satellite Sewer Agency service lateral connections, respectively.

For all ReWa Service Lateral Connections, the Applicant shall refer to the Service Lateral Capacity
Request Form and Process which provides explicit detail into the steps required for obtaining
capacity approval (refer to ReWa Service Lateral Capacity Request Form and Process in Section
1.5 — ReWa Online Resources). The Applicant are encouraged to familiarize themselves with the
process and documentation required for approval. Failure to provide required information in
order in which it is listed may result in delays in the approval process.

5.2.1 Communication with Satellite Sewer Agencies (SSA)

For all SSA Service Lateral Connections, the Applicant shall communicate their development plans
with the appropriate SSA (refer to Figure 1-1: ReWa Service Area & Subdistrict Boundaries Map).
The Applicant must receive capacity approval from the primary SSA (and secondary/transport, if
applicable) before ReWa will grant approval of the Applicant’s Capacity Request.

If the new or re-purposed building or development falls within the Service Area boundaries, but
outside of the limits of any SSAs, then ReWa is recognized as the primary sewer provider. Thus,
the Applicant will only need to receive approval from ReWa.

5.2.2 ReWa Capacity Approval Request

Once the Applicant has received capacity approval from the Satellite Sewer Agencies (if required),
the Applicant shall begin their formal capacity approval request with ReWa (refer to Capacity
Approval Process in ReWa Preliminary Service Lateral Capacity Request Process & Form in Section
1.5 — ReWa Online Resources). The Applicant shall complete the form and provide all the
information listed on the form.

ReWa will not review any capacity request forms that do not include preliminary approval from
the appropriate Satellite Sewer Agencies.

5.2.2.1 Estimated Total Sewer Flow

The estimated total daily sewer flow using SC DHEC Unit Contributory Loadings shall be
provided on the Service Lateral Preliminary Capacity Request Form prepared by the
Applicant. The provided flow shall be based on the average daily flow projection. Refer to
Section 6.1.2 — Sanitary Sewer Sizing) as for the basis for average daily flow projection.

As part of the capacity approval request, the Applicant is expected to identify how they intend to
connect their proposed service lateral to the existing sewer system. ReWa prefers service lateral
connections to be made at a manhole (refer to Sections 6.2.5 — Manholes for acceptable manhole
connection methods via manhole). Connections at an existing sewer main by direct tap or
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doghouse manhole may be allowed but will be reviewed on a case-by-case basis and must be
approved by ReWa.

5.2.2.2 Direct Connect to ReWa Manhole

If the service lateral will be directly connected to a ReWa manhole, the Applicant will be
required to complete the Direct Connect to ReWa Form (refer to Direct Connect to ReWa
Form and Process in Section 1.5 —ReWa Online Resources). Please note that the Applicant
shall be responsible for paying ReWa’s New Account Fee (refer to ReWa New Account
Fees in Section 1.5 — ReWa Online Resources) from approval is granted by ReWa.

If the connection point will be made at a Satellite Sewer manhole, the Applicant is responsible
for communicating development plans and adhering to any details or standards set forth by the
Satellite Sewer Agency to receive approval for new service lateral installation to existing
manholes.

Once the capacity request has been reviewed and approved, ReWa Engineering will distribute
the approved Service Lateral Connection Capacity Request Form to the Applicant and Satellite

Sewer Agency (if applicable).

5.2.3 Additional Requests

In special circumstances, ReWa may request that the Applicant provide additional information
prior to issuance of the capacity approval letter.

5.2.3.1 Food Service Establishments

New or renovated (requiring a building permit) Food Service Establishments (FSE’s) shall submit
grease trap design for review and approval by the ReWa Pre-Treatment Department. See ReWa
Sewer Use Regulation Attachment B for FSE Fees.

5.2.4 Withdrawal of ReWa’s Capacity Approval

ReWa’s Capacity Approval for a Service Lateral Connection is contingent upon the Applicant
adhering to the guidelines set forth in this Manual. In addition to criteria provided in Section 3.6
— Project Cancellation, a Capacity Approval may be rescinded by ReWa if either of the following
issues occur:

1. The development is not completed within two years of the ReWa Representative’s signed
date of the Service Lateral Connection Capacity Request Form.

2. The plans for the development change and the previously requested flow is no longer
applicable. In such cases, a new capacity request will be required.

3. Any variances in construction that are performed prior to receiving approval from ReWa
or the appropriate stakeholders.
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5.2.5 Additional Stakeholders

After receiving capacity approval from ReWa, the Applicant is required to identify all other
stakeholders, communicate development plans with those entities, and determine which permits
are required prior to commencement of construction (refer to Section 2.5 — Other Stakeholders).

Sections 5.3, 5.4 & 5.5 only apply to ReWa Service Lateral Connections. For SSA Service Lateral
Connections, the Applicant shall refer to the guidelines and standards for construction, testing
and closeout of Service Lateral Connections established by the appropriate Satellite Sewer

Agency.

5.3 CONSTRUCTION AcCTIVITY & REQUIREMENTS FOR REWA SERVICE LATERAL CONNECTIONS

5.3.1 Variance During Construction

Any request to perform construction activity that would necessitate a variance from the
guidelines written in this Manual must be submitted to ReWa and all other applicable
stakeholders by the Applicant prior to the construction of the variance. Any variances in
construction that are performed prior to receiving approval from ReWa or the appropriate
stakeholders may result in a withdrawal of ReWa’s Capacity Approval.

If drawings were provided to ReWa as part of an additional request, all revision dates shall be
recorded and shown on those drawings. Once the revised drawings have been approved, the
Applicant’s Engineer is responsible for re-issuing the drawings and distributing them to the
appropriate parties.

If the requested changes invalidate the estimated total sewer flow provided in the capacity
request, then ReWa’s capacity approval shall be withdrawn. A new capacity request form will
be required, and the capacity process must start all over again.

5.3.2 Inspections

All gravity sewer mains, force mains, manholes, and other sewer infrastructure installed within
the Service Area shall be subject to inspection prior to backfilling and testing by the ReWa
Inspector. The ReWa Inspector shall be present for all new construction and modifications to
sanitary sewer main & associated sewer infrastructure.

The Applicant is responsible for verifying that all materials installed on the project comply with
the standards in this Manual and shall notify the ReWa Inspector when materials are delivered
onsite. The ReWa Inspector may require a field review of the materials prior to installation if
there are concerns about the new materials meeting the standards set for this Manual. If the
field review is insufficient in alleviating the ReWa Inspector’s concerns, the ReWa Inspector may
require supporting documentation to verify the standards in this Manual are being met. Work
stoppages may result if the ReWa Inspector cannot satisfactorily verify that the work is
compliant with the standards established in this Manual.
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5.3.2.1 Pipe Inspections

The ReWa Inspector shall perform a visual inspection of all lines, regardless of pipe
material. If the ReWa Inspector notices any settlement or slope loss of the sewer main as
it enters and or leaves a manhole, the line shall be uncovered and raised to proper
alignment. If the ReWa Inspector finds excessive misalignment of the piping between
manholes, the entire line shall be removed and re-laid.

5.3.2.2 Manhole Inspections

The ReWa Inspector will check all the flow channels between inverts and all benches to
verify proper construction. The ReWa Inspector also shall inspect all manholes to ensure
that lift holes, steps, joints and rings are mortared smooth in accordance with Appendix |
— Standard Drawings and Appendix Il — Standard Specifications. For the work to be
deemed acceptable, there shall be no signs of infiltration into the manhole. The ReWa
Inspector will verify proper alignment of the ring and cover and all sections of the
manhole. The ReWa Inspector will also verify that the ring and cover are at appropriate
grade.

5.3.3 Performance Testing

All service laterals and other sewer infrastructure installed as part of the Service Lateral
Connection shall be subject to testing. ReWa’s inspector must witness all testing. The Applicant
must provide the ReWa Inspector with no less than 48 hours of notice of any testing. Any testing
performed but not witnessed by ReWa will not be accepted. In this event, testing shall be re-
performed in the presence of ReWa. If the new sewer is backfilled prior to testing being
witnessed by ReWa, the Applicant will be required to uncover the new service lateral and
associated sewer infrastructure and re-perform testing at ReWa's request.

The Applicant shall refer to Appendix V — Pre-Construction Meeting Agenda and Inspection &
Testing Forms for the appropriate testing forms. The Applicant is responsible for certifying that
each test has been performed in conformance with the standards, and the ReWa Inspector will
sign the forms to confirm observance of the results.

5.3.4 Connection to Existing Sewer System

New connections to the ReWa sewer system are allowed only after the construction of the
proposed sewer system within the new development is complete and the required performance
testing has been performed and accepted by ReWa. Applicants shall refer to Section 6.2 — Gravity
Sewer for the guidelines on which types of connections are acceptable and how connections to
existing laterals or main sewer trunk lines shall be performed.

ReWa prefers service lateral connections to be made at a manhole. If the Applicant wishes to tie
into an existing ReWa manhole, the Applicant shall refer to Section 6.2.5.2 — Existing Manhole
for further instructions.
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Connections to an existing gravity sewer man via direct connection or tap are allowed for service
lateral connections only. The Applicant shall refer to Detail No. S5-22, Service Lateral Saddle
Connection to Existing Sewer Main in Appendix | — Standard Drawings for installation instruction
for direct connection to existing sewer mains and the guidelines depending the type of service
lateral connection (refer to Section 3.3 — Service Lateral Connections).

5.3.4.1 Tie-In Coordination Meeting

Before connection to the ReWa sewer system is made, a site meeting shall take place. The
Applicant and the ReWa Inspector are required to be in attendance. If the Applicant will
not be performing the connection themselves, the Applicant is responsible for bringing
their contractor to the meeting. The purpose of the site meeting is to finalize the location
and the sequence of construction for the proposed connection. All service lateral
connections must be made a mechanical contractor (with a specialization in plumbing)
that is licensed to perform water and sewer work. The ReWa Inspector must be on-site
to observe the connection. No part of the installation in the sewer easement shall be
backfilled or covered prior to receiving written correspondence from ReWa confirming
that work is satisfactory.

If the service connection does not comply with the standards in this Manual, the ReWa
inspector will coordinate the local Building Code Division to place a hold on the Certificate of
Occupancy until the connection is deemed acceptable by ReWa.

5.4 ProJect CLOSEOUT

5.4.1 CCTV Inspection

Upon completion of the installation of the new service lateral connection, the Applicant’s
Engineer shall perform a CCTV inspection of the new sewer system. Costs, scheduling, and
documentation associated with CCTV inspections shall be the responsibility of the Applicant.
CCTV Inspections shall conform to the requirements of Section 33 01 30.11 — Television Inspection
of Sewers in Appendix | —Standard Drawings. The CCTV documentation shall be submitted to the
ReWa Development Project Engineer at development@re-wa.org under the subject line: “CCTV
Inspection — Project Name”. ReWa will be responsible for reviewing the CCTV documentation
and providing written acceptance or a list of corrective measures.

Concurrent with the CCTV inspection, Applicant will document the location of all appurtenances
associated to the new sanitary sewer system via GPS and submit to ReWa for review & approval.
GPS datum and accuracy shall be in accordance with the Field Engineering/Surveying
specification shown in Appendix Il — Standard Specifications.

The CCTV inspection of the new sanitary sewer system will include the public main extension and
any connected service laterals. A cleanout must be installed within the new sanitary sewer
system prior to performing the CCTV inspection.
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Please note that requests for review of CCTV inspections will be processed by ReWa in the
order in which they are received.

The CCTV inspection shall terminate at the cap of the new cleanout on the property owner’s side
(refer to Detail No. SS-18, Service Lateral Cleanout in Appendix | — Standard Drawings). Any
deficiencies observed in the CCTV inspection will be included in the CCTV review comments. The
Applicant’s Engineer will be responsible for ensuring all repairs are made and any other issues
detailed in the comments are corrected. The Applicant’s Engineer will be responsible for
communicating to ReWa when all deficiencies identified in the report have been corrected and
perform a subsequent follow-up CCTV inspection. Applicant’s Engineer shall provide final CCTV
documentation for ReWa review and acceptance. Additional CCTV inspections may be required
until the repairs to the new system are deemed satisfactory. Upon acceptance of the inspections,
ReWa will prepare a final written acceptance and forward it to the Applicant’s Engineer.

5.4.2 Ownership Acceptance

Once all of the deficiency list items from the CCTV inspection have been addressed and
outstanding invoices and fees have been paid by the Applicant, ReWa shall issue an ownership
acceptance letter to the Applicant (refer to Appendix VIl — Legal Documents for a sample
ownership acceptance letter). The letter will serve as confirmation that all ReWa’s requirements
have been met and the new sanitary sewer system has been accepted for ownership, operation
and maintenance by ReWa.
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6.0 MINIMUM DESIGN STANDARDS

The information detailed in this section covers general requirements for construction of
wastewater collection and conveyance systems. This is applicable to all developments
requiring wastewater service. Deviations from the procedures and guidelines listed in this
section WILL NOT be allowed the express written consent of Renewable Water Resources.

6.1 GENERAL

6.1.1

1.

General

These design standards shall be used to compliment the requirements set forth by all
applicable federal, state and local requirements. In instances where information between
separate guidelines conflict, the more stringent guideline will prevail.

Design of all sanitary sewer systems shall be performed, stamped and sealed by a
Professional Engineer registered in the State of South Carolina.

These design standards shall apply to all developments requiring wastewater service and
connection to the ReWa sewer system.

There shall be enough area cleared around the new sanitary sewer system (i.e. gravity
sewer, force main, pump stations) such that access for maintenance is not inhibited.

The submittal package to ReWa shall include system-head capacity curves for the
proposed pumping station and force main with the selected pump characteristic curve
superimposed to demonstrate that all pump design operating points comply with the
pump capacity and performance requirements stated in the ReWa Development Manual.

For pump stations employing parallel pump operation (i.e., pump stations with three or
more pumps), the pump characteristic curves for multiple pumps in parallel operation
shall also be shown on the system-head capacity curves. For pump stations that include
variable frequency drives, the pump characteristic curves for maximum and minimum
speeds shall also be shown on the system-head capacity curves.

The submittal package to ReWa shall include the pump manufacturer’s pump
performance curve depicting head, efficiency (whole pump, not just impeller), brake
horsepower, and NPSHr as a function of flow rate as well as the boundaries of the
preferred operating range, allowable operating range, and the minimum continuous
stable flow rate.
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6.1.2 Sanitary Sewer Sizing

New sanitary sewers shall be sized to accommodate peak hourly flow projections. Peak hourly
flow shall be the average daily flow times the appropriate peaking factor. The guidelines shall be
followed to determine the average daily flow and the appropriate peaking factor for design:

1. Use 75 gallons per day (gpd) per person as the basis for determining average daily

flow.
Use actual data (where available) to determine a peaking factor.

In the absence of actual data, multiply the estimated average daily flow by a
calculated peaking factor, which is a function of the estimated population within
the new development (see formula below):

18+ VP
+ VP

Peaking Factor = ,where P = population!

a. Population, in peaking factor equation, shall be based on a minimum of 3
persons per residential unit.
A minimum peaking factor of 2.5 will be used when the calculated peaking factor
is less than 2.5.

6.1.3 Relation to Water Mains

6.1.3.1 Conflicts

6.1.3.2

The safety and protection of public and private water utilities is paramount to ReWa and
the people residing in the upstate of South Carolina. No physical connections shall be
made between a public or private potable water supply system and any sanitary sewer or
appurtenances which would allow passage of any sewage or polluted water into the
potable water supply. Under no circumstances shall any sanitary sewer construction
come into contact or conflict with any components of a potable water supply system.

Horizontal and Vertical Clearances

Sanitary sewers shall be separated from potable water main shall be installed based on
the following separation requirements:

1. Horizontal separation of ten (10) feet (measured from edge to edge of respective

pipes)

1 “Figure 1 — Ratio of Peak Hourly Flow to Design Average Flow”. Recommended Standards for Wastewater
Facilities, 2014 Edition.
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6.1.3.3

6.1.3.4

2. Vertical separation of eighteen (18) inches (measured from edge to edge of
respective pipes)

If the separations as described above are not feasible due to site conditions and
constrictions, the new sanitary sewer must be installed in a separate trench where the
elevation of the top of sewer is at least 18 inches below the bottom of the water main.
For all other scenarios, deviations will not be allowed without permission from ReWa.
ReWa may allow deviations from the design criteria set forth if supported by data from
the Applicant’s Engineer. Requests for deviation will be reviewed on a case-by-case and
additional measures (beyond the minimum standards) may be required to receive
approval.

If the new sanitary sewer system will be installed in SC DOT R/W, the Applicant’s Engineer
shall refer to latest SC DOT Utility Accommodation Controls and Standards (refer to SC
DOT Utility Accommodation Controls and Standards in Section 1.5 — ReWa Online
Resources). The most stringent regulations shall govern the required horizontal and
vertical clearances.

Crossings

Proposed sanitary sewers crossing potable water mains shall be laid such that there is a
minimum vertical separation of eighteen (18) inches between the outside pipe walls of
the potable water main and sanitary sewer.

Proposed sanitary sewers shall be laid below potable water mains, when possible.
Installation of sanitary sewers shall be such that its joints are as far from the point of
crossing as possible. When it is not possible for the potable water main to be laid above
the proposed sewer ling, the Applicant shall ensure that adequate structural support is
provided for the sewer line to prevent damage to the potable water main while maintain
line and adequate cover.

Special Circumstances

1. When it is not possible to obtain the distance specified in Section 6.1.3.2 and Section
6.1.3.3 above, ReWa may allow an alternate layout if the following criteria is met:

1. Distance between the proposed sewer line and water main and the joints of each
are maximized.
2. Allow for enough room to make repairs to one line without damaging the other.

Applicants shall be aware that approval for alternate layout will provided on a case-by-
case basis. Applicants are encouraged to provide all relevant documentation to confirm
the requirements in in Section 6.1.3.2 and Section 6.1.3.3 have been achieved.
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6.1.4 Relation to Storm Drains

6.1.4.1 Conflicts

Sanitary sewer pipes are not allowed through a storm water pipe, catch basin or any other
type of storm water conveyance structure unless ReWa has determined there to be no
other feasible alternatives and granted approval to proceed.

6.1.4.2 Vertical Clearance

Sanitary sewer piping shall be installed using DIP when proposed sewer will be located
underneath a storm drain. For sewers over top of or below storm drains, DIP shall be used
when clearance is less than 1 foot, outside-to-outside.

Structural design may be required given the weight of the structure clearance to sewer
piping if deemed necessary by ReWa. Each design will be reviewed on a case-by-case
basis.

If the new gravity sewer main will be installed in SC DOT R/W, the Applicant’s Engineer
shall refer to latest SC DOT Utility Accommodation Controls and Standards (refer to SC
DOT Utility Accommodation Controls and Standards in Section 1.5 — ReWa Online
Resources). The most stringent regulations shall govern the required vertical clearance.

The above guidelines set forth for installation above for storm sewer infrastructure shall apply to
underground conduit banks for telephone, cable TV and power lines.

6.1.5 Surveying Standards

All surveying for new gravity sewers, force mains and pump stations shall be performed by a
Registered Land Surveyor registered in the State of South Carolina. All surveying shall be
performed in accordance with the Minimum Standards Manual for the Practice of Land Surveying
in South Carolina, Code of Regulations Chapter 49, Article 4. Surveying shall be based on the
State Plane Coordinate System and in accordance with the Field Engineering/Surveying
specification in Appendix Il — Standard Specifications.

6.1.6 Bypass Pumping

Where intermittent or long-term (continuous) bypass pumping are required to bypass flows in
existing gravity sewer or force mains, Applicant’s Engineer’s design documents shall reference
Section 33 01 30.45 - Temporary Bypass Pumping in Appendix Il — Standard Specifications.

Standard specification shall be edited by Applicant Engineer to reflect project specific
requirements. Bid documents shall also include provisions for long-term (continuous) bypass
pumping as base-bid items, with bid alternates for intermittent (non-continuous) pumping if
project conditions warrant only intermittent pumping.
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6.2 GRAVITY SEWER
6.2.1 General

The design standards presented in this section shall be enforced for new gravity sewer mains
designed and constructed directly for ReWa, for new systems that are installed by others and
subsequently owned by ReWa, and for service laterals installed to serve residential and
commercial customers that will tie into the ReWa sewer system.

6.2.2 Design Criteria

1. Gravity sewer mains shall be constructed of the following materials:

a. Polyvinyl Chloride (PVC): Preferred material for 48” diameter or smaller. Where
special loadings or depths require additional structural integrity, C900 PVC
pressure pipe may be utilized.

b. Ductile Iron (DIP): Use only in special circumstances where required for utility
crossings, excessively deep installations, aerial creek crossings or otherwise
authorized by ReWa.

c. Fiber Reinforced Plastic (FRP): Preferred for pipelines larger than 48” diameter.
Bedding shall be specifically designed for the soil conditions, loadings, depth of
bury, and pipe thickness.

d. Refer to Section 33 31 11 — Public Sanitary Sewerage Gravity Piping in Appendix ||
— Standard Specifications for further detail on the acceptable material for gravity
sewer piping.

2. The minimum size for a public main extension, excluding service lateral connections, shall
be 8-inch.

3. Minimum bury depth from top of pipe to finished grade shall be 3 feet (or 42” if located
in SC DOT R/W), and maximum bury depth shall be 18 ft. Reduced cover or installations
deeper than 18 feet may be approved if justification is provided. The presence or
unsuitable soil conditions is not justification for reduced cover. In these scenarios, the
primary alternative will be to install DIP. For shallow, or excessively deep applications,
The Applicant’s Engineer shall submit design calculations detailing loads on pipe and
bedding design to ReWa for review and consideration.

4. When a smaller gravity sewer is connected to a larger gravity sewer main 30” in diameter
or smaller through a manhole, the smaller gravity sewer shall be installed such that the
crowns of both pipes match. When the larger gravity sewer is larger than 30”, the smaller
gravity sewer shall be installed such that their crowns match if the difference in elevation
between the incoming pipe and the manhole invert is less than 24”. If the difference in
inverts is greater than 24”, a drop pipe is required for the smaller gravity sewer entering
the manhole to meet SCDHEC regulations.
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10.

6.2.3

6.2.3.1

Manhole spacing shall adhere to the maximum spacing requirements set forth below or
the latest SC DHEC standards, whichever spacing is shorter.

a. Pipe diameters up to 15”: 400 ft.
b. Pipe diameters from 18” —30”: 500 ft.

* For pipe sizes greater than 30”, manhole spacing shall be evaluated by ReWa on a case-
by-case basis.

Manholes shall have a minimum 0.2-foot drop in elevation from the lowest upstream inlet
invert to the invert of the outlet.

Gravity sewer mains shall be laid with a straight alignment and uniform slope between
manholes.

Horizontal alignment should consider property lines, topography, environmental damage
(i.e., tree removal) and existing property owner wishes.

The minimum downstream angle between gravity sewer mains intersecting at manhole
is 90 degrees or greater. Manholes shall be sized so that at least 12” of the manhole wall
remains between cored or formed openings.

Cleanouts shall be installed for all service laterals in accordance with the details in
Appendix | — Standard Drawings.

Capacity Design

Minimum Slope

Under no scenario shall the slope of a gravity sewer main values fall under the minimum
values listed in Table 6-1 below:

Table 6-1: Minimum Slope Requirements for Gravity Sewer Piping

Nominal Sewer Size Minimum Slope
(inches) (feet per 100 feet)
4 1.00
6 1.00
8 0.50
10 0.32
12 0.25
14 0.20
15 0.18
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Nominal Sewer Size Minimum Slope

(inches) (feet per 100 feet)
16 0.17
18 0.12
21 0.10
24 0.08
30 & Larger *

* Minimum slope will be determined based on velocity calculations using actual data or flow
projections.

6.2.3.2 Pipe Size Determination

The Applicant’s Engineer shall use the Manning’s Equation to determine the appropriate
pipe size for all gravity sewer mains:

Q = 1486+ A (R73)  (5'/2)

where Q, flow in cubic feet per second (cfs)
n, Manning’s coefficient = 0.013
A, cross-sectional area of pipe in square feet
R, hydraulic radius = D/4 for pipe flowing full
S, pipe slope in ft/ft

All gravity sewer mains shall be sized such that peak hourly flow does not exceed the
maximum percent (%) full at peak flow values (i.e., depth of flow relative to the diameter

of the pipe (d/D)) shown in Table 6-2 below:

Table 6-2: Maximum Allowable Flow Depths for Gravity Sewer Piping

Nominal Sewer Size | Maximum % Full

(inches) at Peak Flow
(d/D)
8 0.50
10 0.60
12 0.60
14 0.65
15 0.65
16 0.70
18 & Larger 0.75
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6.2.3.1 Velocities

6.2.4

Gravity sewer mains shall be designed for a minimum velocity of two (2) feet per second
(fps) when pipe is flowing full.

Service Laterals

The Applicant must adhere to the following guidelines for installing service laterals:

P w

6.2.5

6.2.5.1

Refer to service lateral details for installation requirements in Appendix | — Standard
Drawings.
In plan view, service laterals shall be installed perpendicular to the gravity sewer and
connected to a manhole (preferred) or connected using a wye fitting to the main pipe.
Minimum spacing between service lateral connections shall be 10 feet.
Service laterals shall be generally located 10 feet from the property corner.
A minimum size of 6-inch diameter shall be used for the service laterals in the following
applications:

a. Multi-family family building with up to 4 units

b. Up to two individual residential units connected via double wye.

c. Asingle commercial building with a single occupant.
Slope of service laterals shall meet or exceed the minimum slope requirements identified
in Section 6.2.3 — Capacity Design.
Cleanouts for service laterals shall be installed prior to CCTV inspection. Refer to Detail
No. SS-18, Service Lateral Cleanout in Appendix | — Standard Drawings.

Manholes

New Manhole:

Manholes shall be installed along a gravity sewer main line at the following locations:

1. At the end of each gravity sewer main.
2. Atall changes in line size, slope, or alignment.
3. Installed at intervals that do not exceed 350 feet.

Precast manholes are preferred for new manholes. In unique circumstances where the
installation of precast manholes is not feasible, other construction materials/methods
may be considered upon approval from ReWa. Refer to Detail Nos. SS-2 through S5-6 in
Appendix | — Standard Drawings.

For all manhole installations, the horizontal centerline of the pipe opening in the
manholes shall match the centerline of incoming flow. Connection of gravity sewer main
to an existing sanitary sewer system under ReWa’s jurisdiction shall be made at an
existing manhole or constructing a cut-in manhole.
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Drop manholes may only be used to meet local, state or federal requirements, and shall
be minimized. Where practical, pipe slope adjustments are preferred to drop
connections. If the difference in inverts is greater than 24”, a drop pipe connection is
required for the sewer line entering the manhole to meet SCDHEC regulations. Refer to
Detail No. §S5-7.1, External DIP Drop Connection at Manhole in Appendix | — Standard
Drawings for proper configuration.

6.2.5.2 Existing Precast Manhole:

If the Applicant wishes to tie into an existing manhole with their new service lateral or
public main, the following requirements must be adhered to:

1. Refer to Detail No. S5-20, New Pipe Connection at Manhole in Appendix | —
Standard Drawings.

2. Connection to existing manhole shall be made in the presence of the ReWa
Inspector.

3. New holes in manholes shall be core drilled, as long as work does not compromise
the integrity of the manhole.

4. Provide appropriate bypass pumping methods to temporarily block and/or divert
sewage flows in accordance with 33 01 30.45 - Temporary Bypass Pumping in
Appendix Il — Standard Specifications.

5. Seal around new pipe with boot and grout as detailed in Appendix | — Standard

Drawings.

6.2.5.3 Brick Manholes

1. New gravity sewer connections to existing brick manholes is not allowed. Existing
manholes shall be removed and replaced with new precast concrete manholes.
Refer to Detail Nos. SS-2 through S5-6 in Appendix | — Standard Drawings.

2. Refer to Detail No. $5-21, Connection of Existing Sewer to New Manhole in
Appendix | — Standard Drawings.

3. Provide appropriate bypass pumping methods to temporarily block and/or divert
sewage flows in accordance with 33 01 30.45 - Temporary Bypass Pumping in
Appendix Il — Standard Specifications. Cut out length of existing pipe to accept new
manhole.

4. Connections to new manhole shall be made in the presence of the ReWa
Inspector.

6.2.5.4 Cut-in Manhole:

If the Applicant wishes to install a cut-in manhole along an existing gravity sewer to
accommodate their new service lateral, the following requirement must be adhered to:

1. Refer to Detail No. S5-21, Connection of Existing Sewer to New Manhole in
Appendix | — Standard Drawings.
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2. New manhole inverts shall match slope along existing gravity sewer. If it is not
feasible to match existing slope, a doghouse manhole shall be used.

3. Provide appropriate bypass pumping methods to temporarily block and/or divert
sewage flows in accordance with 33 01 30.45 - Temporary Bypass Pumping in
Appendix Il = Standard Specifications. Cut out length of existing pipe to accept new
pipe in manhole.

4. If benches are pre-formed, insert short section of PVC pipe in the existing holes
and seal. Lower bottom section of manhole into hole and sleeve to existing piping.

5. If benches are not pre-formed, cut the PVC pipe to form the channel and insert
the required length of pipe through the holes in the bottom section of the
manhole, set to match existing slope, and seal. Lower the assembly into the hole,
sleeve to existing piping, and unblock sewage flows. Using high early strength
cement, form benches as in typical manholes.

6.2.6 Materials of Construction

Refer to Section 33 31 11 — Public Sanitary Sewerage Gravity Piping in Appendix Il — Standard
Specifications for all required materials of construction and standards for gravity sewer main and
service lateral piping, fittings, joints and associated appurtenances.

6.2.7 Construction Procedures

Refer to Section 33 31 11 — Public Sanitary Sewerage Gravity Piping in Appendix |l — Standard
Specifications for all gravity sewer main and service lateral construction procedures, required
installation methods and testing standards.

6.2.7.1 Metallic Detection Tape

1. Provide 2” wide metallic detection tape on all buried piping that meets the following
guidelines:

a. Provide 5.0 mil overall thickness with no less than a 50-gauge solid aluminum
foil core.

Foil to be visible from both sides.

No inks or printing extended to the edges of the tape.

Encase printing to avoid ink rub-off.

Tensile shall be meet or exceed 28 Ibs./inch.

Use heat set Mylar inks.

e

2. Locate tape 12” below ground surface in pipe trench.
3. Color of tape shall be green.

4. Wording on tap shall read as follows: “CAUTION SEWER LINE BURIED BELOW” at a
spacing no greater than 24” on center.
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6.2.7.2 Tracer Wire

1. Tracer wire must be installed on all force mains. Applicants shall follow the installation
guidelines as specified in Section 33 05 97, Identification and Signage for Utilities in Appendix
Il — Standard Specifications.

2. Tracer wire boxes shall be placed at than 500° maximum spacing intervals. See Tracer
Wire Box detail in Appendix | — Standard Drawings.

6.2.7.3 Low Pressure Air Testing

Low pressure air testing is required for all gravity sewer mains. Refer to Section 33 01 32
— Sewer and Manhole Testing in Appendix Il — Standard Specifications for further
instructions on how to perform testing.

6.2.7.4 Exfiltration Testing

Exfiltration testing is required for all gravity sewer mains larger than 36” in diameter.
Refer to Section 33 01 32 — Sewer and Manhole Testing in Appendix Il — Standard
Specifications for further instructions on how to perform testing.

6.2.7.5 Infiltration Testing

Infiltration testing is required for all gravity sewer piping with a minimum 4’-0” of
submergence above crown of pipe. Refer to Section 33 01 32 — Sewer and Manhole
Testing in Appendix Il — Standard Specifications for further instructions on how to perform
testing.

6.2.7.6 Deflection Testing of Plastic Piping

All PVC gravity sewer piping shall be tested for initial diametric deflections using a 5%
mandrel after the piping has been in place for at least 30 days. Refer to Section 33 01 32
— Sewer and Manhole Testing in Appendix |l — Standard Specifications for further
instructions on how to perform testing.

6.2.7.7 Vacuum Testing

All manholes shall be vacuum tested in accordance with Section 33 01 32 — Sewer and
Manhole Testing in Appendix || — Standard Specifications.

6.3 WASTEWATER PUMPING STATIONS
6.3.1 General

It is ReWa’s policy to minimize the need for wastewater pumping stations, or simply pump
stations, and to limit their construction and use within the sanitary sewer system. The basis for
this general policy is that pump stations can cause disproportionate expense in order to provide
service to a limited customer base. The operation and maintenance costs and time for
maintaining the pump stations represents a continuing cost and maintenance issue that may
stretch available resources and ultimately result in further cost increases, and failure to address
issues of pump stations would pose significant environmental risks. Please refer to Appendix VI
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— Pump Station Policy for further explanation on the factors that will be considered in ReWa'’s
review as it relates to the potential transfer of ownership of wastewater pumping stations.

However, it is recognized, that there are situations where pump stations are required because
gravity service is not available or possible. Unless otherwise authorized by ReWa, pump stations
shall meet the following minimum design criteria.

ReWa will only consider approval of pump stations when installation of gravity sewer mains is
not possible.

6.3.2 General Design Criteria

1. The layouts of the pump station and force mains shall match details shown in Appendix |
— Standard Drawings.

2. Pump station piping shall be designed in compliance with Hydraulics Institute standard
ANSI/HI 9.6.6 (latest edition).

3. The pump station wet well, and dry well shall be ventilated, excluding the valve pit. The
vent shall be a screen inverted “j” tube and be constructed with a weather durable
material.

4. Well wells and intakes shall be designed in compliance with Hydraulics Institute standard
ANSI/HI 9.8 (latest edition).

6.3.2.1 Odor Control

As ReWa’s request, the Applicant’s Engineer may be required to add odor control
facilities. The Applicant’s Engineer shall be responsible for incorporating odor control into
their pump station design such that acceptable levels as determined by ReWa are
achieved. If it is determined that odor control measures are required, the Applicant’s
Engineer shall adhere to the following guidelines:

1. Odor control measures via mechanical or chemical treatment may be allowed. Any
odor control methods and technologies must be approved by ReWa before it can be
implemented.

2. The Applicant’s Engineer shall predict hydrogen sulfide levels at force main discharges
and incorporate odor control facilities as deemed necessary and/or as required by

ReWa.

6.3.3 Capacity Design

The pump station shall be sized to convey the peak hourly design flow, with the largest pump out
of service. The design must consider the immediate peak daily design flow and the peak flow at
basin build-out, as directed by ReWa. Both peak flows must be accommodated by the design.
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Future additions or modifications to the station may be required to handle the range of flows in
order to maintain force main velocities and to minimize hydrogen sulfide corrosion. To meet
these criteria, impellers may have to be trimmed initially and then replaced with larger impellers
when flows increase. However, no operating condition (current or future) shall require the
impeller diameter to be trimmed beyond the manufacturer’s recommendations.

6.3.4 Pumping Unit(s) Design

Pumps shall meet the following criteria:

1. All pumps shall exhibit continuously rising head to shut-off. Pumps with sags or dips in
their performance curves shall not be allowed.

2. At a minimum, pumping conditions shall be evaluated using Hazen-Williams friction “C”
values of both 120 and 140 (for PVC and DIP). Other “C” values may be evaluated
depending on project conditions. Calculations shall use the actual pipe inside diameter,
not the nominal pipe diameter.

3. Under all operating conditions, including multiple pump operation, pumps shall operate
within their published Allowable Operating Range (AOR) and, where practicable, within
the ReWa AOR as shown in Figures 6-1 & 6-2. Operating conditions outside of the
manufacturer AOR under any operating condition will not be accepted. Operating
conditions outside of the ReWa AOR, but within the manufacturer’s AOR, will be
considered on a case-by-case basis where sufficient documentation is provided to justify
the operating conditions.

4. Where one or more pump selections are available to meet the design conditions, the
following criteria shall be evaluated to determine the most appropriate selection:

a. ReWa prefers selections with primary operating points within the Preferred
Operating Range (POR) which is a flow range on either side of the Best Efficiency
Point (BEP). The flow range is expressed as a percentage of the flow range
corresponding to the pump’s BEP as shown in Table 6-3. Refer to Hydraulics
Institute standard ANSI/HI-9.6.3.1 (latest edition) for additional information.

REWA DEVELOPMENT MANUAL
MINIMUM DESIGN STANDARDS

PAGE 6-13 Rev: 6/20/2023

P Re

renewable water resources



Table 6-3: Preferred Operating Region Related to Specific Speed?

Specific Speed Preferred Operating Range
(US Customary)
<4500* Between 70% and 120% of BEP
>4500 o o
<7000 Between 80% and 120% of BEP
>7000
0, 0,
10,000 Between 85% and 115% of BEP
10,000 Between 90% and 110% of BEP

*Most wastewater pumps for purposes of this manual will fall
within this specific speed range

Impeller specific speed in Table 6-3 is calculated per the following equation? :

rpm,/gpm
N ="
Where:

Ns = Impeller specific speed

rom = Pump speed

gpm = Design capacity at best efficiency point
H = Total head per stage in feet at BEP

5. The pump(s) shall achieve a NPSH margin and NPSH margin ratio across its entire
operating range equal to or greater than the values listed in Table 9.6.1.5.5 of Hydraulics
Institute standard ANSI/HI 9.6.1 (latest edition). If a manufacturer uses NPSH margin and
margin ratios less than the values listed in HI 9.6.1., the manufacturer may submit
independent calculations justifying the variance subject to review and approval by the
design engineer and ReWa.

6. On a case-by-case basis, these requirements (Items 1 through 5) may be made more
expansive or restrictive at the discretion of ReWa.

2 Adapted from Table 9.6.3.1 of ANSI/HI-9.6.3.

3 Flowserve Corporation, Cameron Hydraulic Data, 19" ed., pg. 1-19.
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Figure 6-1: Example Pump Selection Requirements

120 Preferred Operating

Range (POR}
Primary |See Table 6-3 of Manual

Secondary Design
Point (if applicable)

100 Design o >

80

60

40

Total Dynamic Head (ft.)

Pump Operating
Limit at 20% of
Max/Min Mfgr.

20 e Rewa AOR AOR Boundary

[

Ny

! Mfgr. Acceptable Operating Range (AOR) __E
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Flow (gpm)

Figure 6-2: ReWa AOR Calculation Example

120
100
— Mfgr. AOR !
% 80 ReWa AOR > —
% Where:
2 60 e A = Flow @Lower Limit, Mfgr. AOR
g / B = Flow @ Upper Limit, Mfgr. AOR
S 1 a = Flow @ Lower Limit, ReWa AOR
5 / b = Flow @ Upper Limit, ReWa AOR
20
0
0O 100 200 300 400 500 600 700 800
Flow (gpm)
Equations 1 & 2: Example:
Eq.1 a=A+0.2(B-A) a =150+ 0.2(600-150) = 240 gpm
Eq. 2 b=B-0.2(B-A) b =600-0.2(600-150) =510 gpm
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6.3.5 Wet Well Criteria

Wet wells shall meet the following design criteria:

1. Well wells and intakes shall be designed in compliance with Hydraulics Institute standard
ANSI/HI 9.8 (latest edition).

2. Wet wells for pump stations shall be made of standard precast concrete, with a minimum
6 feet in diameter, unless otherwise approved.

3. The minimum size of the wet well shall be determined based on the type of pump station
(i.e., small above ground, large above ground, duplex submersible, triplex submersible,
etc.)

4. All wet wells shall be constructed of polymer concrete as specified in Section 33 05 75,
Polymer Concrete Manholes, Wetwells and Structures or coated pre-cast concrete as
specified in Section 33 01 30, Corrosion Protection for Concrete Wastewater Structures in
Appendix |l — Standard Specifications.

5. Steps shall not be provided in wet wells.

6. Wet wells shall be sized to minimize pump start/stop cycles. ReWa may require that the
wet well volume and control systems are modified to minimize the pump cycles per hour.
The critical inflow rate is at half the capacity of the pump. The following equation* should
be used to determine the minimum active wetwell volume.

_Tq

|4
4

= Active Volume between Low Water Level (LWL) and High Water Level (HWL), gal.
= 10, minutes (minimum)
Allowable minimum cycle time between starts (time to fill + time to empty)
g= pumping rate of single pump, gpom

7. Where required by ReWa, total wet well storage (i.e., wet well storage + pipe storage +
manhole storage) must exceed the volume in force main from wet well to global high
point along force main. This applies mostly to smaller pump stations and short run force
mains. For large diameter and long force mains, this requirement may be waived.

8. The buoyant (uplift) force factor of safety (F.S.) must meet or exceed 2.0. Refer to the
equation below:

4 Adapted from Eq. 12-8: Pumping Station Design, Revised 3™ ed., 2009; Jones, Bosserman, Sanks, Tchobanaoglous
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_ (Wet Well Weight + Soil Overburden + Soil Resistance) -

F.S.
(Uplift Force)

2.0

9. Pump manufacturer shall determine minimum submergence of pumps or suction bell (i.e.
Pumps off elevation) in wet well.

10. The wet well and control system shall be designed such that the pump(s) turn off when
the water surface elevation (WSE) reaches 6” above the manufacturer recommended
minimum pump submergence elevation.

11. A minimum difference of 6” shall be maintained between the Pumps off elevation and
the Pumps

The Applicant’s Engineer shall submit detailed design calculations as part of the Capacity
Approval Package which demonstrate how wet well was sized and how the pumps will operate
over the full range of flows. Certification from the pump manufacturer shall be submitted with
the design calculations to demonstrate that the motor and control circuit will minimize the
number of cycles per hour.

6.3.6 Materials of Construction

Refer to the appropriate pump station details in Appendix | — Standard Drawings and Section 33
21 00 — Submersible Sewage Pumping Stations and Section 33 32 13 — Packaged Wastewater
Pumping Stations in Appendix || — Standard Specifications for all required materials associated
with wastewater pumping station construction and design.

6.3.7 Construction Procedures

Refer to Section 33 21 00, Submersible Sewage Pumping Stations and Section 33 32 13, Packaged
Wastewater Pumping Stations in Appendix Il — Standard Specifications for all wastewater
pumping construction procedures, required installation methods and testing standards.

6.3.7.1 All pumps shall undergo factory and field hydraulic acceptance testing and meet Grade
1U tolerances in accordance with Hydraulic Institute standard ANSI/HI 14.6 (latest
edition)

6.3.7.2 All pumps shall undergo factory and field vibration testing and not exceed allowable
vibration levels in accordance with Hydraulics Institute standard ANSI/HI 9.6.4 (latest
edition).

6.3.7.3 Wet Well Leakage Testing

Leakage tests shall be performed on all wet wells prior to backfilling. Refer to Section 33
01 32 — Sewer and Manhole Testing in Appendix || — Standard Specifications for further
instructions on how to perform testing.
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6.4 FORCE MAINS

6.4.1

1.

6.4.2

General

The pump station and force main piping shall be designed to have the adequate capacity
to serve the proposed and future developments upstream of the proposed pump station.

Where it is necessary for wastewater force mains to cross surface water or wetlands, the
Applicant’s Engineer shall include a proposed method of construction with their submittal
package for review and approval prior to submitting plans for permitting.

ReWa does not allow aerial force main crossings. Examples of aerial crossings include, but

are not limited to, force mains constructed on piers or pilings, and force mains attached
to structures such as roadways, bridges or piers.

Design Criteria

All force mains designed to connect to the ReWa sewer system shall meet the following design
criteria requirements:

Velocities in the force main shall be at least 2 feet per second (fps) and not greater than
5 fps.

All force mains shall be a minimum of 4 inches in diameter.

Minimum bury depth from top of pipe to finished grade shall be 3 feet, or 42” if located
in SC DOT R/W.

Refer to Section 33 31 23, Sanitary Sewerage Force Main Piping in Appendix Il — Standard
Specifications for all required materials of construction and standards for piping, fittings,
joints and associated appurtenances.

Air release valves and air/vacuum release valves shall be installed at the following
locations:

a. system high points,
b. at significant changes in grade,
c. and/or in locations requested by ReWa.

In some situations, ReWa may require that air release valves (ARVs) are in valve vaults at
pump stations. If deemed necessary, this requirement shall be communicated to the
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Applicant’s Engineer in ReWa’s comments to the submittal package. Refer to the
appropriate Air/Vacuum Release Valve detail in Appendix | — Standard Drawings.

The ARVs shall be sized to thoroughly exhaust all trapped air and prevent a destructive
vacuum from forming. Refer to 40 05 78.23, Air-Vacuum Valves for Wastewater Service
in Appendix Il — Standard Specifications for acceptable materials and construction
procedures for air release valves.

6. PVC piping shall be the only type of piping permissible at all local and global high points
along the force main alignment. All piping within 2 feet vertically of the high point shall
be PVC. At the global high point of the force main, the PVC piping is only required for the
upstream piping with 2 feet vertically of the high point.

In certain situations, all or portions of the force main downstream of the global high point
may experience a “flow away” condition in which the hydraulic grade line (HGL) falls
below the pipe elevation, thus creating partially full pipe flow. In this situation, air will be
introduced into the force main and create a condition for hydrogen sulfide corrosion.
Therefore, PVC pipe shall be used in sections where the “flow away” condition may occur.
In general, changes in pipe material shall be minimized. Refer to Figure 6-2 for illustration:

Figure 6-2: Pipe Material for Force Main at High Points

GLOBAL HIGH POINT

OF FORCE MAIN

2'-0" (minimum)

LOCAL HIGH POINT

OF FORCE MAN | = M2 X LOCAL HIGH POINT

OF FORCE MAIN

RECEIVING
MANHOLE

ALL SHADED PIPING
WITHIN SECTION
SHALL BE PVC

[~FLOW AWAY CONDITION — HGL < TOP OF PIP

ALL SHADED PIPING
WITHIN SECTION
SHALL BE PVC

7. Air release valve vaults shall be made of polymer concrete or standard precast concrete
with a protective coating. Refer to Section 33 05 75, Polymer Concrete Manholes,
Wetwells and Structures and/or Section 33 01 30, Corrosion Protection for Concrete
Wastewater Structures in Appendix Il — Standard Specifications.

8. Plugisolation valves shall be located on upstream and downstream ends of the air release
valve. A plug isolation valve is only required to be located on the downstream end of the
air release if there are no high points in between pump station and air release valve. If
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6.4.3

6.4.4

6.4.5

the air release valve is located within a valve vault, the plug valves shall be located outside
of the vault. Refer to the appropriate air release valve detail in Appendix | — Standard

Drawings.

All force mains entering receiving manholes shall be designed to match details in
Appendix | — Standard Drawings.

Capacity Design

Refer to Section 6.1.2 - Sanitary Sewer Sizing for further instruction on the appropriate
peaking factor to use for capacity design.

Connections to New or Existing Force Main

A connection to a new or existing force mains is site-specific and subject to multiple design
options. Connections may include cutting in a new fitting or connecting with a tapping
saddle. At a minimum, force main will include a plug valve for isolation of the secondary
(new) force main. Exact configuration of connection will be advised by ReWa on a case-
by-case basis.

Receiving Manholes

New or existing receiving manholes (manholes where the force main discharges into the gravity
sewer) must follow the criteria below:

1.

6.4.6

Force main connections to manholes shall be made in accordance with the Standard
Detail No. PS-7, Typical Force Main Discharge to Existing Receiving Manhole in Appendix
| — Standard Drawings unless otherwise approved by ReWa.

New receiving manholes shall be designed and installed in accordance with Section 33 01
30, Corrosion Protection for Concrete Wastewater Structures or Section 33 05 75, Polymer
Concrete Manholes and Wetwells in Appendix || — Standard Specifications.

Existing receiving precast concrete manholes shall be coated in accordance with Section
33 01 30, Corrosion Protection for Concrete Wastewater Structures in Appendix Il —
Standard Specifications. Existing brick manholes shall be replaced with precast concrete
manholes prior to connection of the proposed force main.

The next five existing manholes downstream of the force main connection points or the
manholes along the next 1,500 feet of downstream sewer, whichever is greater, shall be
coated in accordance with Section 33 01 30, Corrosion Protection for Concrete
Wastewater Structures or provide new manholes in accordance with Section 33 05 75,
Polymer Concrete Manholes and Wetwells in Appendix Il — Standard Specifications.
ReWa reserves the right to determine the final number of manholes to be coated
downstream of the force main connection point based on their condition.

Construction Procedures
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Refer to Section 33 31 23, Sanitary Sewerage Force Main Piping in Appendix Il — Standard
Specifications for all force main construction procedures, required installation methods and
testing standards.

6.4.6.1 Metallic Detection Tape
Metallic detection must be installed for all buried piping. Applicants shall adhere to the
guidelines as specified in Section 33 05 97, Identification and Signage for Utilities in
Appendix Il — Standard Specifications.

6.4.6.2 Tracer Wire

Tracer wire must be installed on all PVC force mains. Applicants shall adhere to the
guidelines as specified in Section 33 05 97, Identification and Signage for Utilities in
Appendix Il — Standard Specifications.

6.4.6.3 Testing of Pressure Piping

Hydrostatic testing is required for all force main piping. Refer to Section 33 01 32 — Sewer
and Manhole Testing in Appendix Il — Standard Specifications for further instructions on
how to perform testing.

6.4.7 Surge Analysis

The possibility of sudden changes in pressure (pressure surges) in the force main due to
starting and/or stopping pumps (or operation of valves appurtenant to a pump) must be
considered during design. The duration of such pressure surges typically ranges between
2 to 15 seconds. Each surge is site specific and depends on pipeline profile, flow, change
in velocity, inertia of the pumping equipment, valve characteristics, pipeline materials,
and pipeline accessories. Critical surges may be caused by power failure.

The force main should be designed to withstand calculated maximum surge pressures.
Engineer shall provide surge analysis calculations and supporting documentation (pipe
pressure analysis, surge relief valve locations, and valve orifice sizing, etc.).

6.5 GREASE CONTROL DEVICES
6.5.1 General

ReWa has established the following technical requirements for the installation of Food Service
Establishment (FSE) Fats, Oils and Greases (FOG) Grease Control Devices (GCD). All grease control
devices are evaluated and approved in accordance with the technical requirements listed within
this manual including number of seats, menu, site plan and location. ReWa reserves the right to
make determinations of grease control device sizing and adequacy based on performance and
condition and may require repairs to, modifications, or replacement of control devices as such.
See ReWa Sewer Use Regulation Attachment F Grease Control Regulation for non-technical
program criteria.
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6.5.2

6.5.3

ouAwWN

6.5.4

Inground Grease Interceptor Construction Requirements

Grease Interceptors shall be sized based on 20 gallons per seat for FSEs or 20 gallons per
bed for healthcare facilities.

Minimum Grease Interceptor size requirement is 1500 gallons. Maximum single Grease
Interceptor size is 2000 gallons. If sizing requires more than 2000 gallons, two or more
tanks shall be installed in series.

Grease Interceptors shall be installed in non-traffic areas where feasible. Traffic rated
tops or tanks must be used in traffic areas.

Grease Interceptors shall not be installed within 25-feet of garbage containment
enclosures.

Grease Interceptor access manholes shall be installed with 24” metal covers and rings,
and the 90° tee shall be visible from all manholes. Access manholes shall extend at least
to finished grade and be designed and maintained to prevent water inflow and
infiltration. Manhole covers shall be readily removable to facilitate inspection, grease
removal and wastewater sampling activities and shall be kept clear of obstructions such
as trees, shrubs, flowers, mulch, etc.

A potable water supply (hose bib) shall be located near all Grease Interceptors for
maintenance and cleaning.

Vent lines from Grease Interceptors shall be vented according to local plumbing codes.
Mop sinks, floor drains, floor sinks, 3-compartment sinks, and the pre-rinse of the
dishwasher must be connected to the grease interceptor. Output of the dishwashing
machine must be connected to the sanitary line. Ice machines, hand sinks, tea/soda
stations, food prep sinks must be connected to the sanitary line. Interceptors must be
maintained on a quarterly basis. Modified maintenance schedules must be approved by
ReWa.

All Grease Interceptors shall be adequately secured against unauthorized access.

Under-the-Sink Grease Trap Requirements

Under-the-sink Grease traps will be allowed if an outside grease interceptor cannot be
installed, or the seat sizing, or type of food served, does not warrant an in-ground grease
interceptor. Grease traps are located inside an FSE and installed in accordance with
applicable building codes.

All Grease Traps shall be constructed of non-metallic, non-corrosive materials.

Grease Trap shall be externally smooth-sided (without grooves, fins or ridges).

All Grease Traps shall be located above grade of floor.

All Grease Traps shall be located to allow access for maintenance and inspection.

A minimum Grease Trap size of 20 # (pound) (10gpm) is required.

Connection Prohibitions

Wastewater discharged from a dishwasher.
Water from refrigerator drain lines, beverage dispenser drain lines, ice machines, hand
washing sinks, food prep sinks or steamer table lines.
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3. Wastewater discharged from garbage grinder
4. Showers, toilets, washing machines and baths.
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NEW SANITARY SEWER DETAILS

SS—-1.1 STANDARD PIPE EMBEDMENT

SS—1.2 TRENCH CHECK DAM

SS-2 STANDARD MANHOLE SCHEDULES AND GENERAL REQUIREMENTS
SS-3 STANDARD PRECAST MANHOLES WITH CONE SECTIONS (4'AND 5'ONLY)
SS—-4 STANDARD PRECAST MANHOLES WITH FLAT TOP SECTIONS
SS-5 T—SERIES MANHOLE

SS—-6 PRECAST DOGHOUSE MANHOLE INSTALLED OVER EXISTING SEWER
SS—7.1 EXTERNAL DIP DROP CONNECTION AT MANHOLE

SS—7.2 SERVICE LATERAL INSIDE DROP CONNECTION

SS—-8 BENCH AND INVERT PLAN

SS—9.1 STANDARD MANHOLE RING AND COVER

SS—9.2 STANDARD MANHOLE RING AND WATERTIGHT COVER

SS—-9.3 SLAB-TYPE CAST—IN RING AND COVER

SS—9.4 SLAB-TYPE CAST-IN RING AND WATERTIGHT COVER

SS—9.5 HINGED MANHOLE RING AND COVER

SS—9.6 HINGED MANHOLE RING AND WATERTIGHT COVER

SS—9.7 COMPOSITE MANHOLE RING AND WATERTIGHT COVER

SS—9.8 VENTILATED HINGED MANHOLE RING AND COVER

SS—10.1 RESTRAINT SYSTEM FOR FRAMES AND COVERS

SS—10.2 MANHOLE RING SEAL

SS-1 PLASTIC MANHOLE STEP -CORED HOLE/DRIVEN IN PLACE
SS-12 STANDARD MANHOLE VENT PIPE

SS—-13 REMOTE MANHOLE VENT PIPE

SS—-14 MANHOLE VENT PIPE

SS-15 SERVICE LATERAL TEE—WYE CONNECTION TO NEW SEWER
SS—-16 NEW SERVICE LATERAL INSTALLATION TO NEW MANHOLE
SS-17 NEW SERVICE LATERAL INSTALLATION TO EXISTING MANHOLE
SS—-18 SERVICE LATERAL CLEANOUT

EXISTING SEWER MODIFICATION AND REHABILITATION DETAILS

SS—19.1 REHABILITATION AND HEIGHT ADJUSTMENT OF EXISTING MANHOLE FRAME AND COVER

SS—19.2 PRECAST MANHOLE ABANDONMENT

SS-19.3 PIPE CAP DETAIL

SS—20 NEW PIPE CONNECTION AT EXISTING MANHOLE

SS-21 CONNECTION OF EXISTING SEWER TO NEW MANHOLE

SS—22  SERVICE LATERAL SADDLE CONNECTION TO EXISTING SEWER MAIN

SS-23 SERVICE LATERAL TEE—WYE CONNECTION TO EXISTING SEWER (REHAB PROJ ONLY)

SS—24  ABANDONING EXISTING SERVICE LATERALS CONNECTING TO MAIN SEWER
SS-25 ABANDONING EXISTING SERVICE LATERALS CONNECTING TO MANHOLES
SS-26 SERVICE LATERAL CONNECTING TO CURED-IN—PLACE PIPE LINING (CIPP)
SS-27 TYPICAL REPAIR TO EXISTING SEWER

SS-28 TYPICAL REPAIR TO NEW SEWER

MISCELLANEOUS DETAILS

SS—29  TYPICAL RIGHT—OF—WAY DETAIL

SS—30  AERIAL CREEK CROSSING WITH CONCRETE PIERS

SS—-31 CONCRETE ENCASEMENT FOR STREAM CROSSINGS

SS—32  PIPE INSTALLATION UNDER HIGHWAYS

SS—33  PIPE INSTALLATION UNDER RAILROADS

SS—34  SEWER INSTALLATION WITHIN CASING PIPE

SS—35  CONCRETE COLLAR

SS—36  STEEL GATE - SINGLE GATE INSTALLATION

SS—37  STEEL GATE - DOUBLE GATE INSTALLATION

SS—38  ASPHALT PAVEMENT PATCH IN A PRIMARY SCDOT CITY/COUNTY ROAD
SS—39  ASPHALT PAVEMENT PATCH IN A SECONDARY SCDOT CITY/COUNTY ROAD
SS—40  ASPHALT OVERLAY

SS—-41 ASPHALT PAVEMENT PATCH IN PARKING LOTS AND PRIVATE ROADS
SS—42  ASPHALT PAVEMENT FOR WALK PATHS AND DRIVEWAYS

SS—43  ASPHALT RESTORATION FOR PARKING LOTS AND PRIVATE ROADS
SS—44  CONCRETE DRIVEWAYS, PARKING LOTS AND SIDEWALKS

SS—45  TRACER WIRE BOX

GREASE TRAP DETAILS

SS—46.1 GREASE INTERCEPTOR — BAFFLED
SS—46.2 GREASE INTERCEPTOR — TWO TANK LAYOUT
SS—46.3 GREASE INTERCEPTOR — UNBAFFLED

®ORe
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EXTEND FINAL BACKFILL TO FINAL
GRADE —RESTORE SURFACE TO
MATCH EXISTING CONDITIONS UNLESS
DIRECTED OTHERWISE BY ReWa

FORCE MAIN ONLY:
WARNING TAPE / TRACER WIRE
PLACED 24" BELOW SURFACE

T

FINAL
BACKFILL

UNDISTURBED
EARTH

/COMPACTED "SUITABLE” FILL IN 8"
LAYERS SEE NOTE 4

INITIAL ©
BACKFILL

l— WIDTH VARIES—SEE NOTE 3

SPRINGLINE — — — — — l_ —Pasr >

HAUNCHING
EMBEDMENT—— |

)
BEDE)ING <+

—=1— COMPACTED WASHED #57 STONE
TO 6” ABOVE CROWN OF PIPE,
SEE NOTE 5

PIPE BEDDING FOR

FORCE MAIN ONLY:
WARNING TAPE / TRACER WIRE
PLACED 24" BELOW SURFACE

FINAL
BACKFILL

NEW SEWER PIPE
C900 PVC

EXTEND FINAL BACKFILL TO FINAL
GRADE —RESTORE SURFACE TO
MATCH EXISTING CONDITIONS UNLESS
DIRECTED OTHERWISE BY ReWa
/COMPACTED "SUITABLE” FILL IN 8"
LAYERS SEE NOTE 4 & 6

~—— UNDISTURBED EARTH

INITIAL
BACKFILL

~COVER—
12"

SPRINGLINE — — —

HAUNS)HING

EMBEDMENT—— |

)
BEDI'DING <

l — WIDTH VARIES—SEE NOTE 3

/——COMPACTED FILL IN 8" (MAX.)

LAYERS TO 12" ABOVE CROWN
OF PIPE, SEE NOTE 4

T—— COMPACTED WASHED #57 STONE TO
THE PIPE SPRING LINE
SEE NOTE 5

NEW SEWER PIPE

PIPE BEDDING FOR DIP

NOTES:

1. PIPE BEDDING DETAIL APPLIES TO ALL NEW SEWER
FORCE MAIN OR GRAVITY SEWER PIPES INSTALLED

UP TO 20° MAXIMUM DEPTH. FOR DEPTHS GREATER

THAN 20’ ENGINEER TO PROVIDE PROJECT SPECIFIC
BEDDING AND PIPE DESIGN.

2. THE CONTRACTOR SHALL USE A TRENCH BOX OR

SHEETING AND SHORING IN ACCORDANCE WITH OSHA

REGULATIONS WHILE INSTALLING NEW SEWERS. THE
CONTRACTOR WILL NOT BE ALLOWED TO SLOPE
TRENCH WALLS.

3. TRENCH WIDTH SHALL BE LIMITED TO THE
FOLLOWING UNLESS OTHERWISE APPROVED BY

IN GRASSED AREAS, SUITABLE (COMMON) FILL MAY BE
USED AS BACKFILL. IN SCDOT, CITY AND COUNTY
PAVED ROADS, COMMON FILL MAY BE USED AS
BACKFILL UNLESS SPECIFIED OTHERWISE BY
ReWa/ENGINEER. CRUSHER RUN OR FLOWABLE FILL
MAY BE REQUIRED IN SPECIFIC CIRCUMSTANCES, IN
WHICH CASE THE EXCAVATED MATERIAL SHALL BE
REMOVED AND DISPOSED OF OFFSITE. IF FLOWABLE FILL
IS USED, BACKFILL WITH WASHED STONE TO MIN 12"
ABOVE THE TOP OF THE PIPE.

MAINTAIN GROUND WATER LEVEL AT LEAST 1 FOOT
BELOW THE BOTTOM OF THE STONE BEDDING AT ALL
TIMES.

ReWa:

. Y Y SEE ReWa STANDARD SPECIFICATION 31 23 16.13 —

4" AND 6" PIPE —-— 12" EACH SIDE "TRENCHING” FOR ADDITIONAL REQUIREMENTS.

8" TO 15" PIPE _ 15" EACH SIDE

16” TO 30" PIPE —-— 18" EACH SIDE

36” AND LARGER —-— 21" EACH SIDE
0 Re DETAIL No.
h—4 ] STANDARD PIPE SS-1.1

07/01/22

REV DATE

EMBEDMENT

N.T.S.

SCALE




COMPACTED COHESIVE CLAY
(95% OF MAXIMUM DRY DENSITY)

NORMAL BACKFILL
COMPACTED PER
STANDARD SPECIFICATIONS

1 AN A
. INITIAL BACKFILL
o COMPACTED PER
STANDARD SPECIFICATIONS
Y Y
X A
Lp]
BEDDING MATERIAL PER
< A . ) STANDARD SPECIFICATIONS
< I e L AND TRENCH DETAIL
w / N w
Z\A % } FOUNDATION STABILIZATION
= o MATERIAL (UNSTABLE TRENCH
Wl S y BOTTOM ONLY)
NOTES:

1. DO NOT CONSTRUCT CHECK DAM AROUND PIPE JOINT.

2. CHECK DAM INSTALLATION LOCATIONS SHALL BE ON THE PLANS. HOWEVER DURING CONSTRUCTION,
CHECK DAM INSTALLATION LOCATIONS MAYBE BE MOVED DUE TO FIELD CONDITIONS.

3. THE CHECK DAM SHALL EXTEND FROM THE BOTTOM OF THE EXCAVATION THROUGH THE BEDDING
MATERIAL TO THE "NORMAL BACKFILL”" AND SHALL EXTEND COMPLETELY TO EACH TRENCH SIDEWALL.
CHECK DAM MATERIAL SHALL BE COMPACTED COHESIVE CLAY THAT CONTAINS A MINIMUM OF 25%
PASSING NO. 200 SIEVE MATERIAL, WITH 70% PASSING FOR 3/4 IN. SIEVE. IF THE NORMAL
EXCAVATED MATERIAL IS NOT SUITABLE FOR CONSTRUCTION OF THE CHECK DAM, THEN THE
CONTRACTOR SHALL OBTAIN THE MATERIAL FROM OUTSIDE SOURCES.

o Re DETAIL No.
renewable 88-1 2
TRENCH CHECK DAM
07/01/22 N.T.S.
REV DATE SCALE




MANHOLE SCHEDULES

MANHOLE COVER DIAMETER

MH DIAMETER LARGEST PIPE DIAMETER (CLEAR OPENING) PIPE DIAMETER MAX MH SPACING
4 FEET 8" T0 15" 24" 8" 10 12" 400 FEET
5 FEET 16" TO 27" 24" 15" TO 27" 450 FEET
6 FEET 30" TO 45" 24" (SEE NOTE 6) 30" TO 45 550 FEET
8 FEET* 48" 24" (SEE _NOTE 6) 48" AND LARGER 600 FEET
SPECIAL DESIGN* > 48" 24" (SEE _NOTE 6)

*ReWa MAY REQUIRE TWO COVERS FOR MANHOLES 8 FEET IN DIAMETER AND LARGER.

DETAIL NO. MANHOLE TYPE WHEN TO USE

SS-3 PRECAST WITH CONE SECTION (1) USE FOR 4—FOOT AND 5—FOOT DIAMETER MANHOLES ONLY
(2) MANHOLES WILL TERMINATE AT GRADE IN LANDSCAPED AREAS AND
2 FEET ABOVE GRADE IN EASEMENT AREAS.

SS—-4 PRECAST WITH FLAT TOPS (1) USE FOR ALL 6—FOOT AND 8—FOOT DIAMETER MANHOLES.
(2) USE FOR ALL 4—FOOT AND 5—-FOOT MANHOLES THAT TERMINATE
MORE THAN 2 FEET ABOVE GRADE.
(3) USE FOR SHORT MANHOLES (4—FOOT AND 5-FOOT) WHERE
A CONE SECTION WILL NOT WORK.

MANHOLE COVER ELEVATIONS: (1) FLUSH WITH FINISHED GRADE WITHIN STREET R/Ws AND IN
LANDSCAPED /LAWN AREAS UNLESS OTHERWISE SPECIFIED.

(2) 2 FEET ABOVE GRADE IN EASEMENTS EXCEPT TO ACCOMMODATE
FLOOD ELEVATIONS PER (3) BELOW.

(3) COVERS TO TERMINATE AT LEAST 1 FOOT ABOVE THE 100—YEAR
FLOOD ELEVATION BUT NO GREATER THAN 4 FEET ABOVE GRADE TOTAL.
WHERE THE FLOOD ELEVATION IS 4 FEET OR MORE ABOVE GROUND,
WATERTIGHT COVERS SHALL BE USED, THE MANHOLE COVER SHALL
TERMINATE 2 FEET ABOVE GRADE, AND A VENT PIPE SHALL BE INSTALLED
TO 2 FEET ABOVE THE 100—YEAR FLOOD ELEVATION.

NOTES:

1.

ALTERNATE COVERS TO THOSE SHOWN MUST BE APPROVED BY ReWa/ENGINEER.

— COVERS MUST FIT ANY FRAME SHOWN ON SHEET 2 OF 2

— USF = U.S. FOUNDRY (EAGLE MANUFACTURING COMPANY)

COVERS TO BE ASTM A48 CLASS 35 GRAY IRON WITH A MINIMUM WEIGHT OF 144 POUNDS.

NOMINAL DIMENSIONS SHOWN TYPICALLY MEAN PLUS OR MINUS 1/4"” INCH UNLESS OTHERWISE APPROVED BY ENGINEER.

THE PICKBAR IS THE STANDARD OPENING DEVICE. IN SOME CASES, ENGINEER MAY SPECIFY THE NON—PENETRATING
PICKHOLE.

ALL COVERS TO BE FURNISHED WITH GASKETS AS SHOWN. SIDE/WIPER GASKETS ARE NOT APPROVED.

30" OR 36" DIA. COVERS MAY BE USED WHERE REQUESTED BY ReWa FOR MANHOLES 6 FEET IN DIAMETER AND LARGER
SHALL BE MADE OF COMPOSITE FIBERGLASS MATERIAL OR DUCTILE IRON (PAMREX) (SEE STANDARD SPECIFICATIONS).
TWO 24" COVERS MAY BE REQUIRED FOR 8—FOOT-DIAMETER AND LARGER MANHOLES.

COAT FRAMES AND COVERS WITH TWO 8—MIL MIN DFT COATS OF COAL TAR EPOXY WHEN CORROSION PROTECTION OF
MANHOLES IS SPECIFIED. SANDBLAST PRIOR TO APPLYING EPOXY.

JRe STANDARD MANHOLE "S5

renewable SCHEDULES AND GENERAL

11/12/21 REQUIREMENTS N.T.S.

REV DATE SCALE




AS SPECIFIED ON DRAWINGS —

FINISHED GRADE

BUTYL RUBBER SEALANT, 2
PIECES ALL AROUND (TYP.)
OR O—RING GASKET (TYP.)

MIN 8" WIDE BUTYL
RUBBER SEAL ON ALL
BELOW—GRADE JOINTS

WALLS, BENCHES, AND INVERT

CHANNELS TO BE COATED FOR

CORROSION PROTECTION WHEREX

REQUIRED AND AS SPECIFIED

BENCH AND INVERT

CHANNEL — SEE DETAIL

NO. SS-8

NOTES:

ABOVE GRADE | AT GRADE
STANDARD FRAME AND COVER AS SPECIFIED — SEE
DETAIL NO. SS—9. FRAME TO BE SET ON BUTYL
RUBBER (2 PIECES) AND BOLTED TO CONE SECTION
— SEE DETAIL NO."SS-10.
USE BRICK OR CONC GRADE RINGS FOR ADJUSTMENT OF
FLUSH MANHOLES. SET BRICK/RINGS IN MIN 1" THICK
NON—SHRINK GROUT — SEE NOTES 2 AND 3
FINISHED GRADE
12" MAX
SEE NOTE 3
24"
>
<<
=
% %
N 004/ M
o s
[&]
:I_ S| GROUT JOINTS ——=
= | INSIDE — SEE L
©| NOTE's  jont— T,
- &
2
N STEPS (ON "
STRAIGHTWALL) =
WALL THICKNESS g
e AS SPECIFIED
~——STRAIGHT WALL OF MH —CONNECTING SEWER
TO BE LOCATED OVER SEE NOTE 4
WIDEST PORTION OF
L BENCH Il
4
z MANHOLE e ——FLEXIBLE RUBBER BOOT
= DIAMETER B CONNECTOR CAST IN BASE
N s OR INSTALLED IN CORED
- 2 v»| HOLE WITH STAINLESS STEEL
@ | COMPRESSION DEVICE — SEE
Z| NOTE 5
>
6" MIN
s, |z
SIS
i

1. REFER TO GENERAL MANHOLE SPECIFICATIONS AND REQUIREMENTS.

2. NON—SHRINK GROUT SHALL COMPLETELY COVER THE BRICK/GRADE RINGS ON THE OUTSIDE, SHALL OVERLAP THE
CONE SECTION A MINIMUM OF 6 INCHES AND SHALL COVER THE FRAME FLANGE COMPLETELY. SEE DETAIL NO. SS-9.

3. MANHOLE SHALL BE ORDERED WITH MINIMUM GRADE ADJUSTMENT. ORDER BASE, RISER, AND CONE HEIGHTS TO STACK

OUT MANHOLE AS CLOSE AS POSSIBLE TO GRADE.
MANHOLE SHOWING THE HEIGHTS OF EACH SECTION.

OTHERWISE.

4. MATCH PIPE CROWN ELEVATIONS OF CONNECTING/INFLUENT SEWERS AND MAIN SEWER.

CONTRACTOR TO SUPPLY ENGINEER WITH A SCHEDULE OF EACH
MAXIMUM ADJUSTMENT SHALL BE 6 INCHES UNLESS APPROVED

5. IF HOLE FOR PIPE MUST BE CORE DRILLED IN THE FIELD, REFER TO DETAIL SS—20 FOR REQUIREMENTS.

6. ALL JOINTS SHALL BE GROUTED INSIDE THE MANHOLE WITH NON—SHRINK, HYDROGEN SULFIDE RESISTANT GROUT.

'IRe

renewable

06/20/23

REV DATE

STANDARD PRECAST
MANHOLE WITH CONE
SECTIONS (4' & 5' ONLY)

DETAIL No.

SS-3

N.T.S.

SCALE




12"
FLAT—TOP MANHOLE SECTION

STANDARD SLAB—-TYPE FRAME AND

COVER AS SPECIFIED—COVER TO BE STEEL VENT PIPE IF
- N REQUIRED (PER PLANS) SEE
SOLID OR BOLT-DOWN AS SPECIFIED
DETAIL NO. SS—12 HEIGHT
SEE DETAIL SS—9. VARIES

ABOVE GRADE WITH

3/4" CHAMFER ALL AROUND _ﬁ;_

NON—SHRINK GROUT ) 1L
i 1| ——MANHOLE PRESSURE
AS SPECIFIED ON DRAWINGS — ,, " o | RESTRAINTS (WHERE
LI 120 |5 W| REQUIRED) FOR USE WITH
FINISHED GRADE | 7} ©| BOLT—DOWN COVERS
== N GROUT JOINTS—_|® >| SEE NOTE 2
= x| INSIDE_-"SEE 1],
" JOINT
MIN 8" WIDE BUT L ﬁ | WALLS, BENCHES, AND
RUBBER SEAL ON ALL = INVERT CHANNELS TO BE
BELOW—GRADE JOINTS ) COATED FOR CORROSION
0|9 PROTECTION WHERE
BUTYL RUBBER SEALANT, &_o ol ¢»| REQUIRED AND AS SPECIFIED
2 PIECES ALL AROUND o [0 =
(TYP) OR O—RING GASKET WALL THICKNESS g
(TYP) o
|~——LOCATE STEPS OVER —ﬁgﬁgEgﬂNG SEWER SEE
BENCH AND FULL INVERT WIDEST PORTION OF
CHANNEL — SEE DETAL | BENCH sl
NO. SS-8 | 21
z MANHOLE 2 I FLEXIBLE RUBBER BOOT
S| | 3 CONNECTOR CAST IN BASE
5 o OR INSTALLED IN CORED
o o] | HOLE WITH STAINLESS STEEL
@ L| COMPRESSION DEVICE — SEE
Z| NOTE 4
>
6" MIN
~(Z
— =

NOTES:

1. REFER TO GENERAL MANHOLE SPECIFICATIONS AND REQUIREMENTS.

2. PRESSURE RESTRAINTS ARE REQUIRED FOR ALL FLAT TOPS WITH WATERTIGHT COVERS WHERE APPROVED OR DIRECTED.
THREE RESTRAINTS SHALL BE EQUALLY SPACED AROUND THE MANHOLE. RESTRAINTS SHALL BE FLAT STEEL PLATES
3/8" X 3" X 24” LONG WITH A 7/8” HOLE 1-1/2" FROM EACH END. ANCHOR WITH 3/4” X 4” LONG GALV STEEL

ADHESIVE ANCHORS OR APPROVED EQUAL. RESTRAINTS TO BE HOT DIP GALVANIZED AFTER FABRICATION. AT LEAST 5
FEET OF VERTICAL RISER SHALL BE RESTRAINED — LENGTHEN BARS AS NECESSARY.

3. MATCH PIPE CROWN ELEVATIONS OF CONNECTING/INFLUENT SEWERS AND MAIN SEWER.
4. IF HOLE FOR PIPE MUST BE CORE DRILLED IN THE FIELD, REFER TO DETAIL SS—20 FOR REQUIREMENTS.
5. ALL JOINTS SHALL BE GROUTED INSIDE THE MANHOLE WITH NON—SHRINK, HYDROGEN SULFIDE RESISTANT GROUT.

ORe STANDARD PRECAST "S54

renenene MANHOLE WITH FLAT TOP

06/20/23 SECTIONS N.T.S.

REV DATE SCALE




JOINT FOR RISERS AND
CONES — SIZE BASED ON
PIPE SIZE AND DEFLECTION

ANGLE

[ ™~—OPENING AS REQUIRED FOR
PIPE SIZE AND TYPE

PRECAST MONOLITHIC INVERT TYPICAL END VIEW

NOTES:

1. T—SERIES MANHOLES MAY BE USED AS AN ALTERNATE TO ROUND MANHOLES WHEN SPECIFICALLY
APPROVED BY ReWa AND/OR THE ENGINEER FOR PIPE DIAMETER GREATER THAN 48". IF NOT SPECIFICALLY
APPROVED, STANDARD PRECAST MANHOLES PER DETAIL SS—3 OR SS—4 SHALL BE USED. T-SERIES
MANHOLES SHALL BE AS MANUFACTURED BY TINDALL CORPORATION OR APPROVED EQUAL.

CONCRETE = 5,000 PSI MINIMUM

REINFORCING = ASTM A615 GRADE 60

WWF = ASTM A185

LIFTING AND HANDLING DESIGN IN ACCORDANCE WITH OSHA 1926.704

o o & BN

DESIGN LOADS IN ACCORDANCE WITH ASTM C890 WITH MANUFACTURE IN A PCI AND NPCA CERTIFIED PLANT.
FOR T—SERIES MANHOLES, PIPE TO MANHOLE CONNECTORS MAY BE STANDARD MECHANICAL 7. BOOT TYPE
CONNECTORS CONFORMING TO ASTM C923, WHICH ALLOW FOR THE EXPANSION RING AT THE MANHOLE WALL
TO BE COMPLETELY SEATED IN A VERTICAL PLANE IN THE MANHOLE WALL.

DETAIL No.
PRe SS-5

renenne T-SERIES MANHOLE

11/18/19 N.T.S.

REV DATE SCALE




1

o
[r 4
~ VAREES —— =
[ ==
POURED—IN—PLACE
'] CONCRETE (SEE NOTE 2) L A[_CONCRETE COLLAR
L ===
12" MIN : v /7
—2” MIN 1 |
8 | |
pZ
" | |
6
| |
6" I |
| | — ) ! | | ! -

| | 6 e e 10"

, an 4 | | |
2" 127

12" MIN
SEE NOTE 4 \__ SECTION B—B
# 57 STONE (SEE NOTE 2)

)

SEE NOTE 3

SECTION _A—A

B

| .——CONCRETE COLLAR,

TYP.(SEE NOTE 2)

BRICKS FOR LEVELING BASE
BEFORE POURING CONCRETE
AS NECESSARY

SLOPE TOP OF CONCRETE BASE 2" MIN TOWARD INVERT
CHANNEL, SEE NOTE 2

NOTES:
1.

REFER TO GENERAL MANHOLE SPECIFICATIONS AND DETAILS
FOR ADDITIONAL REQUIREMENTS. THIS DETAIL ONLY APPLIES
TO MANHOLES 10’ DIAMETER AND SMALLER, AND DEPTHS NO
GREATER THAN 20’ IN UNPAVED AREAS.

DIG OUT DITCH AND PREPARE STONE BEDDING. REINFORCE
CONCRETE BASE SLAB WITH #5 REBAR (GRADE 60) T&B @ 8"
EACH WAY. POUR CONCRETE FOOTING AND SET DOGHOUSE
MANHOLE IN WET CONCRETE. BUILD BENCH AND FULL INVERT
CHANNEL. CONCRETE SHALL BE 4000 PSI CONCRETE @ 28
DAYS.

NEATLY SAW—CUT THE EXISTING SEWER 6" INSIDE THE NEW
MANHOLE WALLS AND 1/2 WAY DOWN THE EXISTING PIPE.
THEN FORM AND COMPLETE CONCRETE BENCH AND FULL
INVERT CHANNEL.

OPENING AS RECOMMENDED BY MANUFACTURER FOR PIPE
MATERIAL, FIELD VERIFY AS NECESSARY.

NEW PIPE OPENINGS IN THE MANHOLE REQUIRE THE USE OF
A RUBBER BOOT.

'IRe

renewable

11/12/21

REV DATE

PRECAST DOGHOUSE
MANHOLE INSTALLED OVER
EXISTING SEWER

DETAIL No.

SS-6

N.T.S.

SCALE




FRAME AND COVER

3/4" GALVANIZED STEEL

ALL-THREAD ROD WITH GALVANIZED

STEEL NUTS AND WASHERS - SEE
24" DETAIL SS-10

DIP RESTRAINING TEE FITTINGS SAME
MATERIAL AND DIAMETER AS MAIN SEWER

Q
O¢ #57 STONE ENCASEMENT TO EXTEND
<& 6” ABOVE TOP OF TEE FITTING

— BUTYL RUBBER

SEALANT. 2 PIECES DIP SEWER ONE FULL STICK BACK
-
MIN 8” WIDE é'ﬁLoﬁRﬁﬁgD (TYP) —6” MIN MIN
ME
BUTYL RUBBER GASKET (TYP) —|
SEAL ON ALL =1
BELOW—GRADE N\
JOINTS L == \
Y]
= / LENGTH VARIES — WASHED STONE
FILL SPACE AROUND & [ j ENCASEMENT TO EXTEND TO 6”
PIPE WITH (4] BEYOND TEE FITTING
NON—SHRINK x®
[ ===l HYDROGEN SULFlDE #57 STONE ENCASEMENT -
RESISTANT GROUT ENCASEMENT WIDTH TO BE PIPE
0D+24" (12" EACH SIDE OF PIPE)
SEE NOTE 3
=) DROP PIPE

EXTERNAL DIP DROP PIPE, SEE NOTE 4
L] AND g
| FITTINGS 90" RESTRAINED DIP BEND
[ =z
VARIES CONCRETE ENCASEMENT FORMED IN
PLACE—MIN 3500 PSI CONCRETE.
L == ENCASEMENT WIDTH TO BE PIPE OD

+ 24" (12" EACH SIDE OF PIPE) SEE

BASE SECTION

NOTE 3
==
FULL INVERT 5
CHANNEL SEE - »
DETAIL 4" MIN 3—#6 REBARS EQUALLY SPACED
NO. SS—-8 DOWELED INTO BASE SLAB 2"
FROM TOP OF SLAB. GROUT
INTO 8" DEEP HOLES WITH
EXPANSION GROUT.
6” MIN / POUR CONCRETE FOOTING MIN 6
INCHES THICK TO SUPPORT
DROP STRUCTURE. MIN 3500
PSI CONCRETE TO BE 4” WIDER
12" THAN THE CONC. ENCASEMENT
MIN ALL AROUND. CAN BE
MONOLITHICALLY POURED W/
\ DROP ENCASEMENT.
#57 STONE
NOTES:

1. REFER TO DETAIL NO. SS—2, SS—3 AND SS—4 FOR ALL PRECAST MANHOLE AND INVERT REQUIREMENTS.

2. WHENEVER POSSIBLE, DROP CONNECTIONS SHALL NOT BE USED. ReWa MUST APPROVE THE DESIGN, LOCATION AND
INSTALLATION OF ALL DROP CONNECTIONS

3. CONCRETE ENCASEMENT MAY EXTEND TO 6” ABOVE THE TEE FITTING IN LIEU OF THE #57 STONE ENCASEMENT.
4. DROP PIPE MAXIMUM DIAMETER SHALL BE 12”. MAXIMUM DROP VERTICAL LENGTH IS 20 FT. LARGER INFLUENT PIPE

SIZES SHALL UTILIZE CUSTOM DESIGNS, INCLUDING VORTEX INSERTS (WHERE APPLICABLE) AND STRUCTURAL DESIGN.
DESIGN SUBJECT TO ReWa APPROVAL.

DETAIL No.
©Re SS-7.1

renewable EXTERNAL DIP DROP

06/20/23 CONNECTION AT MANHOLE N.TS.

REV DATE SCALE




/

N

3" TO 5"

DROP BOWL
MOUNTING
POSITION

RELINER® INSIDE DROP ——_|
BOWL SECURED WITH
STAINLESS STEEL BOLTS

FLEXIBLE COUPLING —

RELINER® STAINLESS STEEL—|
STRAPS. SECURE TO

f—"
45 FOOT MIN. D|A.‘

—

f—"

\
Ve

PIPE OUTLET

INSIDE DROP — PLAN
TRIM INCOMING PIPE TO 1" MIN.
2" MAX. FOR IMPROVED FLOW
CONTROL, V NOTCH BOTTOM EDGE
OF INCOMING PIPE

PIPE MATERIAL

*«H— (FULL STICK DIP OR C—900)

5

STRUCTURE WITH 2 STAINLESS

STEEL BOLTS. STRAP AT 4
INTERVALS (MIN. OF 2)

\

—SDR 26 PVC SEWER PIPE

OTES:

1.

FOR SERVICE LATERAL CONNECTIONS 4" & 6".

LINES.

REQUIREMENTS.

PRODUCED BY:

MINIMUM DROP (INVERT IN — DROP INVERT) SHALL BE 5'.

CLAMPING BRACKETS OR APPROVED EQUAL.

TO MANHOLE

FLEXIBLE MANHOLE SLEEVE

——GLUE FITTING BELL & SPIGOT

SWEEP ELBOW EMBEDDED IN
CONC. AT 45" ANGLE TO

' SEWER FLOW

OUTSIDE DROP SHALL BE USED FOR COLLECTION

MAXIMUM DROP SHALL BE 20'.

LOCATION OF STEPS SHALL NOT CONFLICT WITH DROP CONNECTION (90" FROM DROP PIPE).
PROVIDE CHANNEL WITH CONTINUOUS INVERT FROM DROP CONNECTION TO INVERT OF SEWER MAIN.
SEE DETAIL OF STANDARD PRECAST CONCRETE MANHOLE FOR ADDITIONAL DETAILS AND

SLOPE OF MAIN SEWER LINE APPROACH TO THE DROP ASSEMBLY SHOULD BE NO GREATER THAN 5%.

ALL INSIDE DROP CONNECTIONS FOR SERVICES SHALL USE THE DROP BOWL OR APPROVED EQUAL AS
RELINER—DURAN, INC. 53 MT. ARCHER RD, LYME, CT 06371.

SECURE DROP PIPE TO MANHOLE WALL WITH RELINER—DURAN, INC. STAINLESS STEEL ADJUSTABLE

ORe DETAIL No.

4} SERVICE LATERAL INSIDE SS-7.2
11/12/21 DROP CONNECTION NTS.
REV DATE SCALE




SEWER "B”
ELEVATION "A” — TYP. BOTH
SIDES — SEE NOTE 4 \§>/ﬁ BENCHING — SEE NOTES 1 AND 2

WIDTH = DIAMETER OF SEWER "B” | — | WIDTH = DIAMETER

OF SEWER "C”
MAIN INVERT CHANNEL ‘ —
SEE NOTE 1 AND 2 '
" SEWER "C”
ELEVATION "A” — TYP. BOTH ' 2rAL
SIDES — SEE NOTE 4 ~ ll () A
ELEVATION "D” 2_FALL
SEE NOTE 7

SIDES — SEE NOTE 5

X "
(TYP.)
\x
' ELEVATION "B” — TYP. BOTH
X

BENCHING — SEE NOTES 1 AND 2
ELEVATION "C” — TYP. BOTH

ELEVATION "A” — TYP. BOTH SIDES — SEE NOTE 6
SIDES — SEE NOTE 4 .
INVERT CHANNEL FOR
WIDTH = DIAMETER OF SEWER "A” CONNECTING SEWER
SEWER "A”

NOTES:

1. THIS DETAIL DEPICTS A TYPICAL BENCHING AND INVERT CHANNEL CONFIGURATION. IT IS IMPOSSIBLE TO DETAIL AND
DESCRIBE ALL CONFIGURATIONS THAT WILL BE ENCOUNTERED/REQUIRED. THIS DETAIL IS INTENDED TO PROVIDE GENERAL
GUIDELINES AND REQUIREMENTS FOR BENCHING AND INVERT CHANNEL CONSTRUCTION. THE CONTRACTOR SHALL
ACCOMMODATE ALL CONFIGURATIONS AND CONSTRUCT BENCHING AND INVERT CHANNELS TO THE SATISFACTION OF
ENGINEER. ADJUSTMENTS AND REPAIRS TO THE BENCHING AND INVERT CHANNELS SHALL BE PERFORMED AS REQUIRED BY
ENGINEER AT NO ADDITIONAL COST. ALL REPAIRS AND ADJUSTMENTS MUST BE MADE WITH AN APPROVED NON-SHRINK
GROUT.

2. BENCHING AND INVERT CHANNELS SHALL BE PRECAST BY THE MANHOLE MANUFACTURER. FORMED AND POURED—IN—PLACE
BENCHES AND INVERTS MAY BE APPROVED IN CERTAIN SITUATIONS BY THE ENGINEER AND SHALL BE USED WHERE
SPECIFICALLY REQUIRED SUCH AS FOR A DOGHOUSE MANHOLE.

— BENCHING AND INVERT CHANNELS SHALL BE CONSTRUCTED USING MINIMUM 4,000 PSI CONCRETE. ADD FIBER REINFORCING
FOR POURED—IN-PLACE BENCHES/INVERTS. ELEVATIONS OF BENCHING AND CHANNELS SHALL BE AS DEFINED IN NOTES 4
THROUGH 7. AT LEAST 2 INCHES OF FALL SHALL BE PROVIDED ON THE TOP OF THE BENCHING FROM THE MANHOLE WALLS TO
THE INVERT CHANNELS.

—INVERT CHANNELS SHALL BE U—SHAPED CHANNELS FOLLOWING THE SHAPE AND DIAMETER OF THE CONNECTING SEWER
PIPE FROM THE BOTTOM TO THE SPRINGLINE OF THE PIPE AND THEN EXTENDING VERTICAL TO 80% OF THE PIPE DIAMETER (0.8D).
THUS, THE WIDTH OF THE TOP OF THE CHANNEL SHALL EQUAL THE CORRESPONDING SEWER DIAMETER. INVERT CHANNELS SHALL
BE SMOOTH, UNIFORM, FREE OF BURRS AND BRIARS THAT MAY CATCH DEBRIS, AND CONSTANTLY SLOPING FROM INLET SEWERS
TO THE OUTLET SEWER.

3. CONSTRUCT INVERT CHANNEL FOR CONNECTING SEWERS WITH A CONSTANT CURVE FROM THE EDGE OF THE MANHOLE WALL
TO THE MAIN INVERT CHANNEL. PROVIDE MAXIMUM CURVATURE SUCH THAT FLOW FROM CONNECTING SEWERS WILL FREELY
DISCHARGE INTO THE MAIN INVERT CHANNEL AND ALL FLOWS WILL FREELY EXIT THE MANHOLE. CHANNEL SHALL BE
CONSTANTLY SLOPING WITH THE MAXIMUM POSSIBLE SLOPE. SEE NOTES 2 AND 7.

4. ELEVATION "A” TO EQUAL THE CROWN ELEVATION OF SEWER "B”
5. ELEVATION "B” TO EQUAL THE CROWN ELEVATION OF SEWER "C”".

6. ELEVATION "C” SHALL EQUAL AT LEAST THE INVERT CHANNEL ELEVATION AT THAT POINT PLUS THE DIAMETER OF SEWER
"C".  ADJUST THE ELEVATION UPWARD AS NECESSARY TO AT LEAST EXCEED THE BENCHING ELEVATION AT THE NEARBY
MAIN INVERT CHANNEL.

7. ELEVATION "D” REPRESENTS THE ELEVATION OF THE INVERT CHANNEL FOR THE CONNECTING SEWER WHERE IT JOINS THE
MAIN INVERT CHANNEL. IF SEWER "C” IS THE SAME SIZE AS SEWER "B”, THE CHANNELS SHALL JOIN AT THE SAME
ELEVATION WHEREVER POSSIBLE. IF SEWER "C" IS A SERVICE LATERAL, THE CONNECTING SEWER INVERT CHANNEL SHALL
JOIN THE MAIN CHANNEL A MINIMUM OF 3 INCHES ABOVE THE MAIN CHANNEL WHEREVER POSSIBLE. ANY SUCH DROP TO
THE MAIN CHANNEL SHALL BE SMOOTH AND ROUNDED SO THAT DEBRIS WILL FREELY DISCHARGE INTO THE MAIN CHANNEL.

DETAIL No.
PRe SS-8

renenene BENCH & INVERT PLAN

06/20/23 N.T.S.

REV DATE SCALE




(D1

SReWe'

renewable water resources

(@NPPH
| Flat Gosket e 3/4'—1'
/_ a us/e
T llg \/
7 1{8' (%
| pee 1/¢2 |
g8’
$33 1/4'
NOTES:

1. MODEL USF 668 RING AND YF COVER

2. NPPH = NON—PENETRATING PICK HOLE.

~

ReWa LOGO

487M.a43 cLASS 352

O Re DETAIL No.

ranoeable STANDARD MANHOLE RING SS-9.1
11/12/21 AND COVER N.T.S.
REV DATE SCALE




4 N\

(He 1/2'-13 x 1 1/2' Lg
Hex Hd Bolts

(@NPPH

#23 3/4"
/—Flat Gasket 1

|

‘ | goe’ | ‘

928’
933 174

NOTES:
1. MODEL USF 668 RING AND YF COVER, BWT

2. NPPH = NON—PENETRATING PICK HOLE.
BWT = BOLT—-DOWN, WATERTIGHT

ORe DETAIL No.

ranoeable STANDARD MANHOLE RING SS-9.2
11/12/21 AND WATERTIGHT COVER NT.S.
REV DATE SCALE




4 N\

ReWa LOGO

| @23 172"
(LT

(2NPPH

@29 1/2'
‘ 923 3/4"

g’

/—Fla't Gosket , rl’
f

f \v4
4 4
\ G

@23 3/4°

NOTES:
1. MODEL USF 664 RING AND YF COVER.
2. NPPH = NON—PENETRATING PICK HOLE.

o Re DETAIL No.

o SLAB-TYPE CAST-IN RING AND SS-9.3
11/12/21 COVER N.T.S.
REV DATE SCALE




4 N\

e 1/2'-13 x 1 172" Lg

ReWa LOGO

| @23 172’

renewable water resources

(@NPPH

@26 174
‘ 923 3/4"

gee’ -
/—Flut Gasket —1
/

4 11 2 v 11 /’/
4'
A L& VA &) (/3

| -]
@23 3/4°

NOTES:
1. MODEL USF 664 RING AND YF COVER, BWT.

2. NPPH = NON—PENETRATING PICK HOLE.
BWT = BOLT—-DOWN, WATERTIGHT

o Re DETAIL No.

b4} SLAB-TYPE CAST-IN RING AND SS-9.4
11/12/21 WATERTIGHT COVER NTS.
REV DATE SCALE




/

4x 81" Anchor Holes

31/4 19/16—] |—
Hinge Area ~
@ ¢32 1/8" Center Cﬂ 21 1/2
ReWa LOGO i —
15 1/2
2 924
<
g
13 1/8 826 13/16
1x ¢1” Hole for Z
Lifting Bar 2 13/16
2 5/16 —
' 926 '
‘ ‘ 112 —] 2 13/16
T —57/8
[ J |
3 1/4- T
827 1/4 T Gasket
926 3/8
/ 11/2
94 1/8 Ir |4 1/8- 2 5/16
[l
4 Lifting System
::_ A Bl Detai
1/2 f
924
826 13/16
835 1/2
NOTES:
1. MODEL USF 924 RING AND US COVER, T GASKET.
DETAIL No.

'IRe

renewable

11/18/19

HINGED MANHOLE RING
AND COVER

N.T.S.

SCALE

REV DATE



/

31/4 19/16—| |—
4x #1” Anchor Holes Hinge Area ’ﬁ
@ ¢32 1/8" Center ) 21 1/2
ReWa LOGO 7 -
15 1/2
2 924
<
3
13 1/8 826 13/16
" 1x Px Hd Wedge >
1x 81" Hole for Loc
Lifting Bar 2 13/16
2 5/16 l—
| $26 | —~2 9/16
‘ ‘ 112 —] 2 13/16
T -5 7/8 Cam LOC Px Hd
| N DETAIL
3 1/4- — 1/16
827 1/4 T Gasket 31/4
926 3/8
/ 11/2
84 1/8 Ir | 41/8° 2 5/16
[ [ 1
4 Lifting System
::_ A Bl Detai
1/2 f
824
826 13/16
835 1/2
NOTES:
1. MODEL USF 924 RING AND US COVER, T GASKET, WEDGE LOCK.
( >Re DETAIL No.

11/18/19 AND WATERTIGHT COVER N.TS.
REV DATE SCALE




/1/4 TURN PENTA HEAD LATCH

NOTES:

30" RING AND COVER:
36" RING AND COVER:

—

¢ 32 1/16" 1
¢ 30 1/16" —— = [

ReWa LOGO

4X DRILL DIMPLE

ERERV/S

1/2”

f N

5 1:/16'

T ==

‘ I*?ﬁ 31 1/4"

I 41" TYP

SECTION A—A (30" OPENING)

FULL FRAME SUPPORT
REQUIRED ON THIS SURFACE

‘ 1’1 1/27

"
o,
<&

f

0—RING GASKET

FULL FRAME SUPPORT

SECTION A—A (36" OPENING)

1. MANUFACTURER: EAST JORDAN IRON WORKS (EJCO) OR APPROVED EQUAL:
MODEL COM320069A01 (FORMERLY GMI COMPOSITES MODEL 3200)
MODEL COM380151A01 (FORMERLY GMI COMPOSITES MODEL 3600)

2. PROVIDE TWO (2) 13/16” PENTA HEAD WRENCHES PER PROJECT

[ ¢ 38 1/16” !
‘ » 36" ‘ (1 1/2
] i
h f 5 1/16"
1
‘ ¢ 37 1/8"
. 46 1/2" TYP

'IRe

renewable

11/18/19

REV DATE

COMPOSITE MANHOLE RING
AND WATERTIGHT COVER

DETAIL No.

SS-9.7

N.T.S.

SCALE




NOTES:

1. MANUFACTURER: SAINT—GOBAIN PAMREX OR APPROVED EQUAL:
— 24" RING AND COVER: MODEL CD9A60EHSSE

2. PROVIDE STAINLESS STEEL LOCKING KIT. PROVIDE TWO (2) MIN. LOCK KEYS PER PROJECT.

gbBe VENTILATED HINGED MANHOLE
11/12/21 RING AND COVER
REV DATE

DETAIL No.

SS-9.8

N.T.S.

SCALE




3/4" GALVANIZED
STEEL NUTS AND

WASHERS (TYP ALL
SITUATIONS) (TYP 4

PER FRAME) AT GRADE | ABOVE GRADE
NON—SHRINK FRAME AND COVER AS
GROUT MIN 1" SPECIFIED — SEE NOTE 5

THICK ALL AROUND

A ]
_J/ SINGLE PIECE OF BUTYL
TOPSOIL BACKFILL RUBBER TAPE — TWO ROWS
WHERE APPLICABLE ] SEE NOTE 5 (TYP) -
L= N R
3/4” GALVANIZED i
STEEL ALL—THREADED 5| | &
4] ROD THROUGH FRAME z ’g
B HOLES (TYP 4 =
SOLID BRICK—"] ( )
MASONRY
ALL AROUND
ANCHOR ROD IN 7/8” OR 1’
| DRILLED HOLE WITH SIKADUR
. wl ¥R 31 HI-MOD GEL ADHESIVE OR
A : Ll 1 (Bl APPROVED EQUAL ANCHOR
GROUT TO S E SEE NOTE 4 (TYP ALL
OVERLAP CON _1° |E SITUATIONS) (TYP 4 PER
MIN 6” FRAME)
N ALL EXPOSED CONCRETE AN
MORTAR SURFACES SHALL BE
COATED FOR CORROSION
PROTECTION WHERE REQUIRED
AS SPECIFIED
B OPENING TO MATCH MH _
FRAME GROSS DIA
NOTES:

1.

ALL FRAMES INSTALLED SHALL BE ANCHORED TO MANHOLE CONE SECTIONS PER THIS DETAIL. FOR FLAT TOP SECTIONS,
THIS DETAIL ONLY APPLIES WHEN THE COVER IS TERMINATING FLUSH WITH THE GRADE (WHEN A NON—SLAB TYPE FRAME
IS USED).

THIS DETAIL DEPICTS ANCHORING FRAMES AND COVERS TO CONE SECTIONS. THE DETAIL ALSO APPLIES TO FLAT TOP
SECTIONS PER NOTE 1.

MANHOLE SECTIONS TO BE RESTRAINED WITH MANHOLE PRESSURE RESTRAINT SYSTEM SPECIFIED IN DETAIL NO. SS—4
WHENEVER ANCHORING WATERTIGHT FRAMES AND COVERS PER THIS DETAIL.

FOR FLAT—TOP SECTIONS, ANCHOR ROD MIN 3/4 OF THE SLAB THICKNESS. FOR CONE SECTIONS, ANCHOR ROD MIN 4"
INTO CONE. SUBMIT PROPOSED ANCHORING TO ENGINEER FOR REVIEW AND APPROVAL.

INSTALL SINGLE PIECE OF BUTYL RUBBER (MASTIC) SEALANT UNDER FRAME — 2 ROWS. SEE DETAIL SS—10.2.

COAT FRAMES AND COVERS WITH TWO 8—MIL MIN DFT COATS OF COAL TAR EPOXY WHEN CORROSION PROTECTION OF
MANHOLES IS SPECIFIED. SANDBLAST PRIOR TO APPLYING EPOXY.

ORe DETAIL No.
4| RESTRAINT SYSTEM FOR SS-10.1

11/12/21 FRAMES & COVERS N.T.S.

REV DATE SCALE




S ReWE"

renewable water resources

SINGLE PIECE OF BUTYL
RUBBER TAPE — TWO ROWS

PLAN VIEW

NON—SHRINK
GROUT

174

TOP OF MANHOLE

SINGLE PIECE OF BUTYL
RUBBER TAPE — TWO ROWS

SECTION A — RING

NOTES:
1. REMOVE ANY DEBRIS FROM TOP OF CONE AND BOTTOM OF RING.

2. PLACE A SINGLE PIECE OF BUTYL RUBBER TAPE AROUND TOP OF CONE CREATING 2 ROWS. SEE
DETAIL ABOVE.

3. PLACE MANHOLE RING IN PLACE OVER TAPE AND APPLY PRESSURE.
4. USING NON—SHRINK GROUT, GROUT AROUND OUTSIDE OF RING.

DETAIL No.
©Re SS-10.2

renenene MANHOLE RING SEAL
11/12/21 N.T.S.

REV DATE SCALE




il
il
)

9-1/8"

— ~—1-1/4"

<> 1-1/8"

\
|

>3O
OO0

l IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII L )
. J 1
A——
10-3/4”
12"
[ o1

COPOLYMER POLYPROPYLENE PLASTIC

1/2” GRADE 60 STEEL REINFORCEMENT

/\/ 5-3/4" |
— \‘ SECTION A—A
I —

| \ ]

I
/\

1000 LB. PULL OUT TEST REPORT
REQUIRED ON EACH STEP.

NOTES:

1. THIS STEP TO BE DRIVEN INTO TAPERED HOLES IN PRECAST MANHOLE SECTIONS. DO NOT USE AS A GROUTED-IN STEP.
2. DIAMETER AND DEPTH OF HOLE TO BE DRILLED FOR STEP SHALL BE AS SPECIFIED BY THE STEP MANUFACTURER.

3. SEE REWA STANDARD SPECIFICATIONS FOR ADDITIONAL REQUIREMENTS.

ORe DETAIL No.
b4 PLASTIC MANHOLE STEP - SS-11
11/18/19  |CORED HOLE/DRIVEN IN PLACE NTS.

REV DATE SCALE




NOTES:

VENT OPENING, FLANGED
END W/ SCREEN
RETRAINING RING, 18x14
MESH T305 STAINLESS,
0.011” WIRE DIA.

VENT HEIGHT
AS SPECIFIED
SEE NOTE 3

THICKNESS OF
CONC. SLAB VARIES

[

45" — ]

TYP

~———6" SCH. 40 STEEL PIPE
SEE NOTES

4-1/2" 316 SS BOLTS
& FLAT WASHERS

150# SLIP-ON TYPE
/WELDING FLANGES —INSTALL
BLIND FLANGE TO CAP

-

T
NN VENT WHERE SPECIFIED

2" 10 3"

/@.{)ﬂ< / FLAT—-TOP SECTION
|

ELEV AS SPECIFIED

1/4” PLATE FLANGE

1. SIX INCH DIAMETER FLANGED BY PLAIN END STEEL WALL PIPE SHALL BE CAST IN PLACE (PLUMB) WITH BOLT HOLES IN
FLANGE STRADDLING THE CENTER LINES.

SIX

PROVIDE SCREEN ON END OF VENT PIPES.

INCH DIAMETER STEEL VENT PIPE TO BE FURNISHED WITH COMPATIBLE FLANGE AND ALL NECESSARY STAINLESS
STEEL HARDWARE FOR BOLTED ATTACHMENT.

VENT OUTLET TO POINT DOWNSTREAM.

2. ALL STEEL COMPONENTS SHALL BE HOT DIP GALVANIZED AFTER FABRICATION AND BEFORE BEING CAST—IN—PLACE.

3. TOP OF VENT OPENING TO BE 2 FEET ABOVE THE 100—YEAR FLOOD ELEVATION.

IF MANHOLE COVER/TOP SLAB IS

ABOVE 100—YEAR FLOOD ELEVATION, VENT OPENING TO BE 2 FEET ABOVE TOP SLAB.

4. VENTS TO BE INSTALLED EVERY 1,200 FEET OR AS APPROVED BY ReWa.

ORe

renewable

11/18/19

REV DATE

STANDARD MANHOLE

VENT PIPE

DETAIL No.

SS-12

N.T.S.

SCALE




VENT OPENING, FLANGED END
W/ SCREEN RETRAINING RING,
18x14 MESH T305 STAINLESS,

0.011" WIRE DIA. —

6” SCH 40 STEEL VENT
L.~ PIPE HOT DIP GALV AFTER
FABRIi:ATION SEE NOTES 3

AN
VENT HEIGHT g
AS SPECIFIED aleHSESRE OSLI-:TI-:s 'SNI'RIE%ARD
SEE NOTE 5 { MANHOLE VENT DETAIL
6” DI FLGXPE PIPE OR
SCH40 STEEL PIPE HOT
MANHOLE — SIZE & TYPE VARY | AT TR
3/4" CHAMFER ALL AROUND - 1 ¥ .
o
N
#4 BAR TE (TYP 4)—\ -
#4 BARS IN CORNERS ~_ | X AT
[(e]
EXPANSION — N (TYP 4) ™~ .
BAND TR KR
SIDES TO BE FORMED—__|
1 TR DIMIBEND [ *—| |— |©°
IF REQ'D 4 %
5 WASHED STONE il
b BEDDING TO PIPE . L"% COMPACTED
s\ R COMMON
™ ~ FILL
Ll . 6" DI MJ
B | o BEND
—c — — 3
6” DIP PIPE
MIN SLOPE 1%
SEE NOTE 2 o o
6" COMPACTED
N VARIES __(lw SR WASHED ‘STONE
INZN e WS
TR 2'-0
GROUT SQUARE
ANNULAR SS PIPE CLAMP
SPACE RUBBER BOOT
*BOOT CONNECTOR TO CONFORM TO
ASTM C923 W/ 304 SST HARDWARE
NOTES:

1. INSTALL REMOTE VENT INSTEAD OF STANDARD VENT WHERE SPECIFIED.

WHEN

PROVIDE VENT OPENING IN TOP SLAB OF MANHOLE.

REMOTE VENT IS SPECIFIED, DO NOT

2. COAT INSIDE OF ALL DIP WITH CERAMIC EPOXY (401 PROTECTO BY VULCAN PAINTERS) —SEE DIP SPECIFICATIONS.

3. VENT TO POINT DOWNSTREAM.

4. TOP OF VENT OPENING TO BE 2 FEET ABOVE THE 100—YEAR FLOOD ELEVATION.
ELEVATION, VENT OPENING TO BE 2 FEET ABOVE TOP SLAB.

ABOVE 100-YEAR FLOOD

5. VENTS TO BE INSTALLED EVERY 1,200 FEET OR AS APPROVED BY ReWa.

IF MANHOLE COVER/TOP SLAB IS

'IRe

renewable

11/18/19

REV DATE

REMOTE MANHOLE
VENT PIPE

DETAIL No.

SS-13

N.T.S.

SCALE




VENT OPENING, FLANGED END W/ SCREEN RETRAINING
RING, 18x14 MESH T305 STAINLESS, 0.011” WIRE DIA.

5/8" x 4" EXPANSION ANCHOR
BOLTS ON TOP BRACKET 5/8" x

2-1/2" EXPANSION ANCHOR
6” SCH 40 STEEL VENT BOLTS ON BOTTOM BRACKET
L.~ PIPE HOT DIP GALV AFTER
FABRICATION SEE NOTES 2
_ & 3
VENT HEIGHT AS
,/ SPECIFIED SEE NOTE 4 ANGLE AS REQUIRED TO
be 7 SEAT SQUARELY ON MANHOLE
TOP BRACKET ONLY
316 SS BOLTS, NUTS, WASHERS Sy
¢ SEE STANDARD MANHOLE VENT
DETAIL PLAN VIEW — TOP BRACKET
MANHOLE WITH BOLT—DOWN
WATERTIGHT FRAME & COVER PLATRSHER
= PLUMB VENT
T A B I
T | 4 ., /
6" DI FLOXPE———| | | =2 - 1/4" PLATE
PIPE OR SCH40
STEEL PIPE HOT ——( |
DIP GALV AFTER
FABRICATION 3
X VIEW A—A
N
g
) ACCORDING TO THE TYPE OF
= R PRECAST MANHOLE, WASHER
» X SPACERS MAY BE REQUIRED ON
% GROUT ANNULAR LOWER BRACKETS
= |.|. SPACE SEE PIPE PLAN VIEW — LOWER BRACKET
PENETRATION SEAL
L [— DETAIL PS-9
1/47 3‘1]
= 11-1/2"
1-1/2" 8-1/2" 1-1/2"
Iy 1, [ g
| 11/16" HOLESJ BRACKEF—/ N
DRILLED AS FABRICATED T
SHOWN FROM 1/4” -
STEEL PLATE
FRONT VIEW — TOP BRACKET
NOTES:

1.
2.
3.

COAT INSIDE OF ALL DIP WITH CERAMIC EPOXY (401 PROTECTO BY VULCAN PAINTERS) —SEE DIP SPECIFICATIONS.

VENT TO POINT DOWNSTREAM.
TOP OF VENT OPENING TO BE 2 FEET ABOVE THE 100—YEAR FLOOD ELEVATION.

IFF MANHOLE COVER IS ABOVE

100—YEAR FLOOD ELEVATION, VENT OPENING TO BE 2 FEET ABOVE MANHOLE COVER. VENTS TO BE INSTALLED EVERY

1,200 FEET OR AS APPROVED BY ReWa.
AVOID PLACING PIPE BRACKETS AT MANHOLE JOINTS OR STEPS.

'IRe

renewable

MANHOLE

06/20/23 VENT PIPE

REV DATE

DETAIL No.

SS-14

N.T.S.

SCALE




#57 STONE BEDDING ALL AROUND (MIN
8" BELOW AND 8" ABOVE PIPE) SEE
NOTE 3

PIPE IN #57 STONE FOR THE
ENTIRE LENGTH OF NEW PIPE
INSTALLED — MIN 6" BELOW AND
6" ABOVE PIPE

UNDISTURBED EARTH —\ ENCAPSULATE SERVICE LATERAL

]

SDR 35 TO SCH 40

NEW TEE—WYE FITTING TRANSITION FITTING
SEE NOTES 2, 3 AND 4 =

L

NEW SCH 40 PVC
SERVICE LATERAL PIPE
SEE NOTES 2 AND 4

TWO (2) 45° BENDS

Q

NEW SEWER J

NEW SCH 40 SERVICE
M LATERAL PIPE. SEE
NOTES 2 AND 4
W
10 EDGE OF R/
— R HOUSE
1:1 SLOPE OR

FLATTER
SEWER MAIN

\COMPACTED WASHED STONE

ALL AROUND — MIN 6"

\ BELOW AND 6” ABOVE PIPE
UNDISTURBED EARTH

PROFILE

NOTES:

1.

THIS DETAIL APPLIES TO NEW SEWER PROJECTS ONLY WHERE A CONNECTION TO A MANHOLE CANNOT BE MADE. REFER
TO THIS DETAIL WHEN CONNECTING NEW OR EXISTING SERVICE LATERALS TO NEW SEWERS WITH A TEE—WYE FITTING.
TEE—WYE CONNECTIONS ARE THE REQUIRED METHOD FOR CONNECTING LATERALS TO NEW SEWERS. TEE—WYE FITTINGS
SHALL BE INSTALLED AS THE NEW SEWER IS LAID. INSTALLING THE NEW SEWER AND THEN LATER TAPPING THE SEWER
WITH A SADDLE CONNECTION SHALL NOT BE ALLOWED.

SERVICE LATERAL PIPING SHALL BE SOLID WALL SCH 40 PVC CONFORMING TO ASTM D 1785. INSTALL FITTINGS AND
ADAPTERS AS NECESSARY TO CONNECT NEW TEE—WYE AND SERVICE LATERAL. WHERE 1:1 MAXIMUM SLOPE CANNOT BE
MAINTAINED DUE TO SITE RESTRICTIONS, A VERTICAL RISER PIPE MAY BE ALLOWED ON A CASE-BY—CASE BASIS AS
APPROVED BY REWA. VERTICAL RISER PIPE DESIGN SHALL BE RESPONSIBILITY OF THE APPLICANT'S ENGINEER AND SHALL
BE SUBMITTED TO REWA FOR REVIEW PRIOR TO INSTALLATION. WHERE DEPTH OF COVER IS LESS THAN 18" LATERAL
SHALL BE DUCTILE IRON PIPE UNTIL A DEPTH OF GREATER THAN 18" IS ACHIEVED.

STONE BEDDING TO EXTEND AT LEAST 6 INCHES BELOW AND ABOVE THE TEE—WYE FITTING.
ROTATE NEW TEE—WYE 45 DEGREES FROM HORIZONTAL TO THE LEFT OR RIGHT AS APPROPRIATE AND INSTALL

FITTINGS/BENDS AS NECESSARY TO ROUTE LATERAL ALONG DESIRED ELEVATION. SERVICES SHALL NOT ENTER THE TOP
OF THE SEWER.

®Re SERVICE LATERAL TEE-WYE 5915,

renenne CONNECTION TO

11/18/19 NEW SEWER N.T.S.

REV DATE SCALE




NEW MANHOLE

BEND AS REQUIRED
SEE NOTE 2

NEW SCH 40 PVC

[ ===
GROUT SERVICE LATERAL

J_ ANNULAR _I-{ N
SPACE SS PIPE g OF R

L === CLAMP T0 EDG

INVERT CHANNEL
a1 FOR SERVICE
LATERAL SEE
NOTE 2

COMPACTED #57 STONE ALL
AROUND — MIN 6" BELOW
AND 6" ABOVE PIPE

45° OR 22 1/2* BEND 1’
OUTSIDE OF MANHOLE SEE
NOTE 2

FLEXIBLE RUBBER BOOT CONNECTOR
CAST IN BASE OR INSTALLED IN CORED
HOLE WITH STAINLESS STEEL
COMPRESSION DEVICE SEE NOTE 3

RUBBER BOOT SEE DETAIL NO. SS-20
*BOOT CONNECTOR TO CONFORM TO
ASTM C923 W/ 304 SST HARDWARE

NOTES:

1.

REFER TO THIS DETAIL WHEN INSTALLING NEW SERVICE LATERALS TO NEW MANHOLES. SEE DETAIL SS—15, NOTE 2 FOR
SERVICE LATERAL MATERIALS.

ROUTE ALL NEW SERVICE LATERALS BEING INSTALLED TO NEW MANHOLES SUCH THAT THE SERVICE LATERAL CROWN
ELEVATION MATCHES THE HIGHEST CROWN ELEVATION OF THE CONNECTING SEWER(S). CONTRACTOR SHALL USE BENDS AS
NECESSARY. 90° BENDS SHALL NOT BE USED. DROP PIPES INSIDE MANHOLES SHALL NOT BE ALLOWED.

THE INVERT CHANNEL FOR THE NEW LATERAL SHALL BE FORMED AND POURED AS PART OF THE MAIN PRECAST INVERT
CHANNEL AND SHALL MEET ALL REQUIREMENTS SHOWN IN DETAIL SS-8.

IF THE HOLE FOR THE SERVICE LATERAL MUST BE CORE-DRILLED IN THE FIELD, REFER TO DETAIL SS—20 FOR
REQUIREMENTS.

ORe NEW SERVICE LATERAL SS6

renenene INSTALLATION TO NEW

06/20/23 MANHOLE N.T.S.

REV DATE SCALE




CORE—DRILL HOLE
IN MANHOLE WALL
THRU BENCH, SEE
NOTE 3

GROUT
=) ANNULAR
SPACE

NOTES:

EXISTING MANHOLE

BEND AS REQUIRED
SEE NOTE 2

NEW SCH 40 PVC
SERVICE LATERAL

1o €pge OF R/
__ OR HO\_)SE

COMPACTED #57 STONE ALL
AROUND — MIN 6" BELOW
AND 6" ABOVE PIPE

45° OR 22 1/2° BEND 1’
OUTSIDE OF MANHOLE
SEE NOTE 2

SS PIPE CLAMP

RUBBER BOOT SEE DETAIL NO. SS—-20
*BOOT CONNECTOR TO CONFORM TO

ASTM €923 W/ 304 SST HARDWARE

1. REFER TO THIS DETAIL WHEN INSTALLING NEW SERVICE LATERALS TO EXISTING MANHOLES. SEE DETAIL SS—15, NOTE 2

FOR SERVICE LATERAL MATERIALS OF CONSTRUCTION.

2. ROUTE ALL NEW SERVICE LATERALS BEING INSTALLED TO NEW MANHOLES SUCH THAT THE SERVICE LATERAL CROWN
ELEVATION MATCHES THE HIGHEST CROWN ELEVATION OF THE CONNECTING SEWER(S). CONTRACTOR SHALL USE BENDS AS
NECESSARY. 90° BENDS SHALL NOT BE USED. DROP PIPES INSIDE MANHOLES SHALL NOT BE ALLOWED.

3. CORE DRILL HOLE THROUGH WALL OF MANHOLE AND EXISTING BENCH AS DEPICTED IN THE DETAIL. PROVIDE A
WATERTIGHT SEAL AT THE PIPE CONNECTION USING A FLEXIBLE RUBBER BOOT PER DETAIL NO. SS—20.

DETAIL No.

PORe NEW SERVICE LATERAL Se.17

renenene INSTALLATION TO EXISTING

06/20/23 MANHOLE

REV DATE

N.T.S.

SCALE




CAST IRON FRAME AND COVER

PAINT TOP 1" GREEN

TEMPORARY 4”/6” PVC PIPE
MARKER, SET MIN. 2 ABOVE

NN

3’ MINIMUM

SEE NOTE 3
GRADE
EDGE OF B OR R/W
~
=
THREADED CLEAN OUT S
AND PLUG, SET 6" %o
BELOW FINISHED GRADE
(SEE NOTE 2)
N 1 L __
r 6- J
= i
o
(&]
=
2
z SCH. 40 [SCH. 40 PVC — SINGLE PIECE OF
= PVC (SEE NOTE 4) 4" OR 6" RISER PIPE
#57 STONE ENVELOPE
5' MIN.
6
4 R 6"
(FLOW) (FLOW)
————
{
\4" OR 6" CAP
5' EXTENSION

4" OR 6" PVC WITH PLUG

COMBINATION WYE

NOTES:

1. SERVICE LATERAL PIPING SHALL BE SOLID WALL SCH 40 PVC CONFORMING TO ASTM D 1785.
INSTALL FITTINGS AND ADAPTERS AS NECESSARY TO CONNECT CLEANOUT TO SERVICE LATERAL.
LATERALS SHALL BE 4" UNLESS ADDITIONAL CAPACITY IS REQUIRED (MULTIFAMILY, COMMERCIAL,
ETC.) IN WHICH CASE A 6" LATERAL SHALL BE USED. SIZE/CAPACITY TO BE DETERMINED BY
DESIGN ENGINEER OR AS DIRECTED BY ReWa.

2. MIN. GRADE OF 1/4” PER FOOT (2%) REQUIRED.

3. CAST IRON METER BOX SHALL BE 16"x8" TRAFFIC RATED CLEANOUT BOX & LID. PROVIDE CAPITOL

FOUNDRY OF VA., INC. MODEL VBSS, OR APPROVED EQUAL WITH "S” LETTERED COVER.

4. DURING FINAL GRADING OF BUILDING SITE, PLUMBER SHALL ADJUST FRAME AND COVER AND
CLEAN OUT (INCLUDING WASHED STONE) AS NECESSARY TO MEET DETAIL REQUIREMENTS.

5. CONSTRUCTION OF CLEAN OUT AND APPURTENANCES SHALL BE IN ACCORDANCE WITH APPLICABLE

COUNTY BUILDING CODES.

EDGE OF R OR R/W

10°

s |

Cleanout Easement (TYP.)
PLAN

'IRe

renewable

SERVICE LATERAL

07/01/22 CLEANOUT

REV DATE

DETAIL No.

SS-18

N.T.S.

SCALE




LANDSCAPED AREAS AND
EASEMENT AREAS (AT GRADE
OR ABOVE GRADE) | PAVED AREAS

MANHOLE FRAME AND COVE

1'=0" MIN/3'-0" MAX
SEE NOTES 1,5 AND 6 SAWCUT —/ SEE NOTE 4 1"—0" OVERLAP
NEW PAVEMENT AND
COMPACTED SOIL TO GRADE BASE AS SPECIFIED /EXISTING PAVEMENT

SEED AND MULCH AS SPECIFIE

EXISTING GRADEx/\/\

M—
” \
6” MIN — SEE NOTE 2
|
ANCHOR BOLTS ALL AROUND L X
—ANCHOR FRAME TO SOLID | |
BRICK, BLOCK, OR CONCRETE [ [ \—3:1 SAND/CEMENT MORTAR,
NEW MASONRY WORK OR [ [ MIN 1/2” THICK ALL AROUND
CONCRETE ADJUSTING RINGS [ = SEE NOTE 3
SEE NOTES 2 AND 3 f\/

NOTES:

1. CONTRACTOR SHALL REFER TO THIS DETAIL WHEN RAISING MANHOLES AND WHEN RESETTING OR REPLACING EXISTING
FRAMES AND COVERS. ALL REHABILITATION OF FRAMES AND COVERS SHALL BE COMPLETED PRIOR TO OTHER MANHOLE
REHABILITATION WORK. THIS DETAIL ILLUSTRATES MANHOLES AT GRADE. FOR FRAME AND COVERS ABOVE GRADE, WORK
SHALL BE IN ACCORDANCE WITH THIS DETAIL AND ALL OTHER REQUIREMENTS IN THE STANDARD SPECIFICATIONS AND
DETAILS.

2. CONTRACTOR TO REMOVE AT LEAST 6" OF EXISTING BRICK AND/OR MATERIAL PRIOR TO INSTALLING NEW MASONRY OR
CONCRETE ADJUSTING RINGS, TO PROVIDE A NEW SOLID SURFACE FOR SEATING THE FRAME AND TO PROVIDE A
LEAK-TIGHT SEAL.

3. REMOVE ALL LOOSE BRICKS AND MORTAR AND PROVIDE A SMOOTH LEVEL SURFACE PRIOR TO INSTALLING MASONRY OR
CONCRETE ADJUSTING RINGS. BRUSH SURFACE WITH STIFF WIRE BRUSH PRIOR TO PLACING MORTAR.

4. IN PAVED AREAS, PAVEMENT SHALL BE SAW—CUT NEATLY IN A SQUARE AROUND EXISTING MANHOLES. PAVEMENT
SHALL BE IN ACCORDANCE WITH ALL CITY, COUNTY AND SCDOT REQUIREMENTS. PROVIDE TACK COAT ALL AROUND AT
SAW CUT/JOINT WITH EXISTING PAVEMENT. COMPLY WITH ALL ENCROACHMENT PERMIT REQUIREMENTS.

5. MANHOLE COVER TO BE FLUSH WITH EXISTING GRADE UNLESS NOTED OTHERWISE.

6. ALL NEW FRAME AND COVERS (WHERE REQUIRED) SHALL BE SOLID OR WATERTIGHT AS SPECIFIED AND SHOWN IN THE
DETAILS.

®Re REHABILITATION & HEIGHT 3319 4

renenene ADJUSTMENT OF EXISTING

11/18/19 MANHOLE FRAME & COVER N.T.S.

REV DATE SCALE




/

REMOVE RING & COVER AND \

RETURN TO SEWER PROVIDER

SEE NOTE 3

PAVEMENT GRASS
REMOVE UPPER REMOVE UPPER
PORTION OF MANHOLE
PORTION OF MANHOLE
INCLUDING CONE TO - INCLUDING CONE TO
AT LEAST 1° BELOW = AT LEAST 3’ BELOW
SUBGRADE EXISTING GRADE
SEE NOTE 2 /
SEE NOTE 2
L
L
//
_— 7T
//—SEE NOTE 4
/
1
é‘\
NOTES:

BREAK EXISTING BENCH AND
BOTTOM OF STRUCTURE TO
ALLOW DRAINAGE IF POSSIBLE

1. MANHOLE SHAPES AND DIAMETERS WILL APPLY

2. REMOVE ALL OF THE CONE SECTION BELOW FINISHED OR EXISTING GRADE.

3. SEAL ALL CONDUITS CONNECTION TO THE STRUCTURES OR ENDS OF CONDUIT TO BE ABANDONED
WITH A WALL OF CONCRETE NOT LESS THAN 6 INCHES THICK OR AN 8-INCH WALL OF BRICK AND

MORTAR.

4. FILL STRUCTURAL VOIDS WITH SUITABLE MATERIAL COMPACTED TO 90% (UNPAVED) OR 95% (PAVED)
OF MAXIMUM DENSITY AT OPTIMUM MOISTURE CONTENT AS DEFINED BY ASTM D698.

5. BACKFILL AND COMPACT REMAINDER OF TRENCH WITH SUITABLE BACKFILL.

STANDARD SPECIFICATIONS.

THE BOTTOM OF THE
STRUCTURES SHALL BE BROKEN OR PERFORATED TO PREVENT THE ENTRAPMENT OF WATER.

IN CONFORMANCE WITH

'IRe

renewable

11/12/21

REV DATE

PRECAST MANHOLE
ABANDONMENT

DETAIL No.

SS-19.2
N.T.S.

SCALE




CAP END OF PIPE
W/ CONCRETE

1'—6"
MIN.
EXIST PIPE TO 6" | 6 |
BE ABANDONED MIN. MIN.|
r- 6”
W MIN.
< A
FILL PIPEJ
COMPLETELY

W/ CONCRETE

1. ALL ABANDONED IN PLACE PIPING SHALL HAVE ENDS CAPPED.

'IRe

renewable

11/12/21

REV DATE

PIPE CAP DETAIL

DETAIL No.

SS-19.3

N.T.S.

SCALE




MANHOLE WALL

CORE—-DRILL HOLE IN WALL-
OPENING TO BE TYPICALLY 1 PIPE
DIAMETER LARGER THAN THE NEW
SEWER. AFTER PIPE INSTALLATION,
FILL VOIDS AROUND PIPE
COMPLETELY WITH NON-SHRINK
GROUT.

RUBBER BOOT

— 8" MIN

SEE NOTE 2

)
0]

\ NEW SEWER PIPE

SS PIPE CLAMP

—

MANHOLE BASE "
8" MIN #57 STONE
ALL AROUND
EXPANSION
BAND

NOTES:

1.

REFER TO THIS DETAIL WHEN CONNECTING NEW SEWER PIPES (INCLUDING SERVICE LATERALS) TO EXISTING MANHOLES
OR NEW MANHOLES WHERE FLEXIBLE COUPLINGS ARE NOT USED.

PROVIDE A SMOOTH TRANSITION AND INVERT CHANNEL FOR ANY INCOMING ELEVATION PER THE STANDARD BENCH AND
INVERT DETAIL.

BOOT CONNECTOR TO CONFORM TO ASTM C923 W/ 304 SST HARDWARE

O Re DETAIL No.
4 NEW PIPE CONNECTION AT SS-20

06/20/23 MANHOLE N.T.S.

REV DATE SCALE




ISt
=

i
b

NEW MANHOLE SEE STANDARD DETAIL NOS. SS-3

/ AND SS—4
[ _==]

SEE STANDARD DETAIL SS—26 FOR BEDDING
AND BACKFILL REQUIREMENTS —STONE MIN
—— 8" ABOVE AND BELOW PIPE

il 1 NEW SEWER PIPE MIN 7' LONG
SEE NOTES 2 AND 3
CONNECT PIPE

SIANDARD | X
=== DETAIL SS—20

EXIST SEWER )‘

ZINSTALL #57 STONE UNDER
ALL EXPOSED EXIST SEWER
TO 8” ABOVE SEWER

MaxADAPTORS (GASKET X GASKET) TO
MATCH NEW AND EXISTING PIPE 0.D. OR
COMPACTED #57 STONE APPROVED EQUAL, TYPICAL EACH END.

MaxADAOTOR SHALL ACCOMMODATE O.D.
OF EACH PIPE MATERIAL. SEE NOTE S&.

CORE NEW CONNECTION
THRU BENCH, SEE
NOTE 4

NOTES:

1. CONTRACTOR SHALL REFER TO THIS DETAIL WHEN CONNECTING EXISTING SEWERS TO NEW MANHOLES INCLUDING
CONNECTING EXISTING SEWERS TO NEW EXTERNAL DROP CONNECTIONS.

2. NEW PIPE SHALL BE DUCTILE IRON PIPE UNLESS APPROVED OTHERWISE BY ReWa.

3. THIS DETAIL DEPICTS RECONNECTING ONE PIPE TO A NEW MANHOLE. ALL INCOMING PIPES AND THE OUTGOING PIPE
SHALL BE RECONNECTED PER THIS DETAIL — EACH SEWER SHALL BE RECONNECTED WITH MIN 7 FEET OF NEW PIPE.

4. CORE DRILL HOLE THROUGH WALL OF MANHOLE AND EXISTING BENCH AS DEPICTED IN THE DETAIL. PROVIDE A
WATERTIGHT SEAL AT THE PIPE CONNECTION USING A FLEXIBLE RUBBER BOOT PER DETAIL NO. SS—-20

5. MaxADAPTORS SHALL BE USED UP TO A NOMINAL PIPE SIZE OF 15". FOR PIPES LARGER THAN 15”, PROJECT SPECIFIC
ENGINEERING ADAPTORS APPROVED BY ReWa SHALL BE USE.

ORe DETAIL No.
o CONNECTION OF EXISTING SS-21

11/12/21 SEWER TO NEW MANHOLE N.TS.

REV DATE SCALE




INSTALL 4” OR 6"
SERVICE LATERAL TO
LIMITS SPECIFIED

EXISTING SEWER MAIN 4" OR 6" STRAP—ON SADDLE
ROMAC "CB” OR APPROVED EQUAL
SEE NOTES 2, 3 AND 4.

SCDOT #57 STONE
MIN 6 BELOW PIPE

I——Z' MIN. EACH SIDE———

UNDISTURBED —/

EARTH

EXCAVATE BELOW THE EXISTING
SEWER MAIN TO COMPLETE THE
WORK — SEE NOTE 5

4" OR 6" STRAP—ON SADDLE
ROMAC "CB” OR

APPROVED EQUAL

SEE NOTES 2, 3 AND 4.

(!
SADDLE SECTION VIEW

NOTES:

1. REFER TO THIS DETAIL TO RECONNECT EXISTING SERVICE LATERALS TO SEWERS WHERE NO TEE CONNECTION EXISTS AND
TO CONNECT NEW SERVICE LATERALS TO EXISTING SEWERS WHERE APPROVED BY ReWa.

2. STRAP—ON SADDLE SHALL BE A ROMAC "CB” SADDLE AS MANUFACTURED BY ROMAC INDUSTRIES, INC. OR APPROVED
EQUAL. ANY APPROVED EQUAL SHALL BE SUBMITTED TO ReWa FOR REVIEW AND APPROVAL. SADDLE SHALL BE PROVIDED
FOR THE SPECIFIC TYPE OF LATERAL PIPE MATERIAL BEING INSTALLED.

3. FOR RECONNECTING EXISTING LATERALS, CAREFULLY REMOVE THE LATERAL TO LIMIT DAMAGE TO THE SEWER MAIN.
INCREASE THE OPENING FOR A 4” OR 6" LATERAL AS NECESSARY, INSTALL 4” OR 6" STRAP—ON SADDLE AND REPLACE
LATERAL TO THE SPECIFIED LIMITS.

4. FOR NEW LATERAL CONNECTIONS, THE LATERAL SHALL CONNECT TO THE SEWER MAIN AT 45 DEGREES FROM HORIZONTAL
TO THE LEFT OR RIGHT AS APPROPRIATE. USE AN APPROVED HOLE SAW FOR PVC, DIP, AND VCP TO NEATLY CUT THE
SERVICE LATERAL OPENING. INSTALL THE 4” OR 6" STRAP—ON SADDLE AND INSTALL NEW 4” OR 6” LATERAL TO THE
SPECIFIED LIMITS.

5. SUPPORT THE EXISTING SEWER DURING THIS WORK AS NECESSARY.

6. SEWER MAIN SHALL BE INSPECTED VIA CLOSED CIRCUIT TELEVISION (CCTV) AFTER INSTALLATION OF LATERAL TO VERIFY
THAT THE CONNECTION IS ACCEPTABLE TO ReWa. DEFECTS SHALL BE REPAIRED BY THE CONTRACTOR.

JRe SERVICE LATERAL SADDLE 5820

renenne CONNECTION TO EXISTING

REV DATE SCALE




#57 STONE BEDDING ALL AROUND
(MIN 8" BELOW AND 8" ABOVE PIPE) CONNECT
SEE NOTE 4 EXISTING

NEW SEWER TO
SEWER WITH RUBBER

SLEEVE COUPLING

UNDISTURBED EARTH —\

NEW DIP TEE—WYE
SEE NOTE 5 T

CUT AND REMOVE EXISTING SEWER AND =
REPLACE WITH NEW DIP SEWER AND TEE—WYE

SERVICE CONNECTION — SEE NOTE 2. MIN

LENGTH OF REPLACEMENT SHALL BE 7 FEET.

e

s

ENCAPSULATE SERVICE
LATERAL PIPE IN #57
WASHED STONE FOR
THE ENTIRE LENGTH OF
NEW PIPE INSTALLED —
MIN 6” BELOW AND 6”
ABOVE PIPE

SDR 35 TO SCH 40
TRANSITION FITTING

NO SHORT—HINGED JOINTS OF EXISTING PIPE

WILL BE PERMITTED.

NEW SCH 40 PVC
SERVICE LATERAL PIPE
R W SEE NOTES 2, 3 AND 4

I \ TWO (2) 45° BENDS
NEW SEWER —LENGTH
AS REQUIRED (TYP

RUBBER SLEEVE COUPLING WITH EACH END)

STAINLESS STEEL COMPRESSION

BANDS AND SHEAR RINGS AS

MANUFACTURED BY MISSION

PRODUCTS. COUPLING TO BE EXISTING SEWER
MIN 6" WIDE

EW SCH 40 PVC
SERVICE LATERAL PIPE
SEE NOTES 2 AND 4 W

E
TO R HOUSE

\COMPACTED WASHED STONE

ALL AROUND — MIN 6"

\ BELOW AND 6" ABOVE PIPE
UNDISTURBED EARTH

—
1:1 SLOPE OR
FLATTER

SEWER MAIN

NOTES: PROFILE

1.

REFER TO THIS DETAIL WHEN CONNECTING NEW SERVICE LATERALS TO EXISTING SEWERS WITH A TEE. TEE CONNECTIONS
MAY BE REQUIRED WHEN CONNECTING TO EXISTING SEWERS IN POOR STRUCTURAL CONDITION. SEE DETAIL SS—15, NOTE 2
FOR SERVICE LATERAL MATERIALS.

2. INSTALL THE NEW SEWER AT A CONSTANT SLOPE BETWEEN THE TWO EXISTING PIPE ENDS.

3. INSTALL FITTINGS, ADAPTERS AND RUBBER SLEEVE COUPLINGS AS NECESSARY TO CONNECT NEW TEE—WYE AND SERVICE
LATERAL. NEW TEE—WYE AND MAIN SEWER PIPE SHALL BE DIP. NEW LATERALS AND TEE—WYE BRANCHES SHALL BE
THE SAME SIZE AS THE EXISTING LATERAL.

4. STONE BEDDING TO EXTEND AT LEAST 8 INCHES BELOW AND ABOVE MAIN SEWER.

5. ROTATE NEW TEE—WYE 45 DEGREES FROM HORIZONTAL TO THE LEFT OR RIGHT AS APPROPRIATE AND INSTALL
FITTINGS/BENDS AS NECESSARY TO ROUTE LATERAL ALONG DESIRED ELEVATION. 90° BENDS ARE NOT ALLOWED.
SERVICES SHALL NOT ENTER THE TOP OF THE SEWER PIPE.

6. MAIN SEWER MAY BE INSPECTED VIA CLOSED CIRCUIT TELEVISION (CCTV) AFTER INSTALLATION OF LATERAL TO VERIFY

PROPER ALIGNMENT OF NEW SEWER AND PROPER CONNECTION TO EXISTING SEWER. ANY OFFSET JOINTS OR
MISALIGNMENT SHALL BE CORRECTED PRIOR TO ACCEPTANCE BY ReWa. THE CCTV INSPECTION TAPE AND LOG SHALL BE
SUBMITTED TO ReWa FOR REVIEW AND APPROVAL AND SHALL CLEARLY SHOW EACH PIPE CONNECTION AND THE SERVICE
LATERAL.

DETAIL No.
'IRe SERVICE LATERAL TEE-WYE o
e CONNECTION TO EXISTING

11/18/19 SEWER (REHAB PROJ. ONLY) N.T.S.

REV DATE SCALE




EXIST SERVICE LATERAL
SEE NOTES 1 AND 2

PLUG EXIST SERVICE LATERAL
WITH CONCRETE (MIN 5 FEET

FROM MAIN) INSTALL CAP ON SEWER STUB —SAME MATERIAL
AS STUB—OUT EXTEND CONCRETE ENCASEMENT 6”

4" TO 8" LONG STUB-OUT BEYOND CAP
SEE NOTE 2
ENCASE EXPOSED SADDLE |
MIN 3500 PSI CONCRETE SEE STRAP—ON SADDLE — ROMAC ”"CB” OR EQUAL
NOTE 2 ,/ SEE NOTES 1, 2 & 3
| 1

EXISTING SEWER
SEE NOTE 1

N S

/ 4" MIN (TYP) —
UNDISTURBED EARTH COMPACTED #57 STONE

REMOVE EXIST SERVICE LATERAL  — MIN 8" BELOW PIPE

FROM MAIN SEWER SEE NOTE 2
EXCAVATE BELOW THE EXISTING SEWER
TO COMPLETE THE WORK SEE NOTE 4

NOTES:

1. REFER TO THIS DETAIL WHEN ABANDONING EXIST SERVICE LATERALS. SERMVICE LATERALS SHALL BE ABANDONED WHEN
DIRECTED BY ReWa. ReWa WILL REQUIRE THAT EXIST LATERALS BE ABANDONED WHEN A NEW SERVICE LATERAL IS BEING
INSTALLED TO SERVE A PROPERTY AND THE NEW LATERAL IS BEING CONNECTED TO THE MAIN SEWER AT A DIFFERENT
LOCATION. THE SERVICE LATERAL SHALL ALSO BE ABANDONED PER THIS DETAIL WHEN ANY BUILDING OR STRUCTURE IS
DEMOLISHED. SERVICE LATERALS CONNECTING TO MANHOLES TO BE ABANDONED AS REQUIRED BY ReWa PER DETAIL
SS—-22. ReWa MUST INSPECT THE WORK BEFORE IT IS COVERED — CALL ReWa FOR AN INSPECTION.

2. TO ABANDON THE EXIST SERVICE LATERAL AT THE MAIN SEWER, CAREFULLY REMOVE THE LATERAL FROM THE MAIN
SEWER, CUT THE EXIST LATERAL AT LEAST 5 FEET FROM THE MAIN SEWER, AND PLUG THE REMAINING PIPE END WITH
CONCRETE. INSTALL A SADDLE PER NOTE 3 AND A 4” TO 8" LONG STUB—OUT. INSTALL A CAP ON THE STUB—OUT AND
ENCASE THE SADDLE, STUB—OUT AND CAP IN MIN 3500 PSI CONCRETE —ENCASEMENT TO EXTEND TO 8" EACH SIDE OF
THE LATERAL/SADDLE AND 6" BEYOND THE CAP. BACKFILL AS SPECIFIED. IF THE EXISTING MAIN SEWER IS DAMAGED
DURING THE REMOVAL OF THE EXIST LATERAL AND THE SADDLE CONNECTION WILL NOT WORK AS DETERMINED BY ReWa, A
POINT REPAIR SHALL BE PERFORMED ON THE MAIN SEWER PER DETAIL NO. SS-26.

3. STRAP—ON SADDLE SHALL BE A ROMAC "CB"” SADDLE AS MANUFACTURED BY ROMAC INDUSTRIES, INC. OR APPROVED
EQUAL. ANY PROPOSED EQUAL SHALL BE SUBMITTED TO ReWa FOR REVIEW AND APPROVAL. SADDLE SHALL BE PROVIDED
FOR THE SPECIFIC TYPE OF LATERAL PIPE BEING INSTALLED. SUBMIT SPECIFIC SADDLE MODEL NUMBERS TO ReWa FOR
REVIEW AND APPROVAL PRIOR TO PERFORMING ANY WORK.

4. SUPPORT THE EXISTING SEWER DURING THIS WORK.

®Re ABANDONING EXISTING s

renenene SERVICE LATERALS

11/18/19  |CONNECTING TO MAIN SEWER N.T.S.

REV DATE SCALE




EXIST SEWER
\)/\ EXIST BENCHING

NOTES:

—— COMPLETELY PLUG SERVICE LATERAL
PIPE AT MANHOLE CONNECTION WITH
CONCRETE. PROVIDE LEAK-TIGHT

PLUG.
EXIST SERVICE LATERAL
BEING ABANDONED
(ABANDON IN PLACE)

y | 0

SCREW PLUG INSTALLED IN
SERVICE LATERAL FROM
MANHOLE TO REMAIN
PERMANENTLY

FILL CHANNEL FOR SERVICE
LATERAL INSIDE MANHOLE
COMPLETELY WITH CONCRETE
OR NON—-SHRINK GROUT.
SMOOTH FILLED CHANNEL TO
MATCH EXIST BENCHING AND
PROVIDE SMOOTH TRANSITION.

EXIST SEWER

1. REFER TO THIS DETAIL WHEN ABANDONING EXIST SERVICE LATERALS CONNECTING TO MANHOLES.

2. CALL ReWa TO INSPECT THE WORK.

DETAIL No.

PORe ABANDONING EXISTING SO.08

renewable

SERVICE LATERALS

11/18/19 CONNECTING TO MANHOLES N.T.S.

REV DATE

SCALE




/ 4" MIN (TYP) —
UNDISTURBED EARTH

ENCASE EXPOSED CIPP AND SADDLE IN
MIN 3500 PSI CONCRETE SEE NOTE 6

EXTEND NEW SERVICE LATERAL TO EDGE OF
R/W OR HOUSE

STRAP—ON SADDLE — ROMAC "CB” OR EQUAL

CURED—IN—PLACE SEE NOTES 1 & 3

PIPE LINING (CIPP)

EXISTING SEWER

SEE NOTE 1 CUT EXIST. SEWER

SEE NOTES 1 & 2

) —1=—6" MIN (TYP) )

COMPACTED #57 STONE
CORE HOLE IN EXIST. CIPP — MIN 8" BELOW PIPE

SEE NOTES 1 & 4 EXCAVATE BELOW THE EXISTING SEWER
TO COMPLETE THE WORK SEE NOTE 5

NOTES:

1.

REFER TO THIS DETAIL TO CONNECT NEW SERVICE LATERALS TO EXISTING SEWERS LINED WITH CIPP. THIS DETAIL ONLY
APPLIES WHEN THE EXISTING SEWERS ARE VITRIFIED CLAY PIPE (VCP) OR CONCRETE PIPE.

IF THE MAIN SEWER IS PVC, CAST IRON (CIP) OR DUCTILE IRON PIPE (DIP), REFER TO NOTE 7 FOR REQUIREMENTS.

NEATLY CUT THE EXISTING VCP OR CONCRETE SEWER WITH A CHAIN CUTTER SPECIFICALLY DESIGNED FOR CUTTING SUCH
PIPE TO EXPOSE THE CIPP. USE CAUTION TO PREVENT DAMAGE TO THE CIPP. REPAIR ANY DAMAGE AS APPROVED BY
ReWa.

STRAP—ON SADDLE SHALL BE A ROMAC "CB” SADDLE AS MANUFACTURED BY ROMAC INDUSTRIES, INC. OR APPROVED
EQUAL. ANY PROPOSED EQUAL SHALL BE SUBMITTED TO ReWa FOR REVIEW AND APPROVAL. SADDLE SHALL BE
ROTATED 45 DEGREES FROM HORIZONTAL TO THE LEFT OR RIGHT AS APPROPRIATE AND FITTINGS/BENDS INSTALLED AS
NECESSARY TO ROUTE LATERAL ALONG THE DESIRED ELEVATION. SERVICES SHALL NOT ENTER THE TOP OF THE SEWER.

SADDLE SHALL BE PROVIDED FOR THE SPECIFIC TYPE OF LATERAL PIPE BEING INSTALLED. SUBMIT SPECIFIC SADDLE
MODEL NUMBERS TO ReWa FOR REVIEW AND APPROVAL PRIOR TO PERFORMING ANY WORK.

USE A HOLE SAW (SAME SIZE AS SERVICE LATERAL) TO NEATLY CUT THE SERVICE LATERAL OPENING. IF THE CIPP IS
DAMAGED FROM OVERCUTTING THE NEW SERVICE CONNECTION, THEN THE NEXT LARGER SIZE HOLE SHALL BE CUT AND A
SERVICE SADDLE WITH A BELL REDUCER SHALL BE INSTALLED FOR CONNECTING BACK TO THE NEW SERVICE DIAMETER.
SUPPORT THE EXISTING SEWER DURING THIS WORK AS NECESSARY.

EXTEND CONCRETE ENCASEMENT 4" TO 6” BEYOND THE FIRST FITTING CONNECTED TO THE SADDLE.

FOR PVC, CIP AND DIP SEWERS, CORE HOLE THROUGH MAIN SEWER AND CIPP, INSTALL STRAP—ON SADDLE, AND ENCASE
IN 3500 PSI CONCRETE TO 8" EACH SIDE LATERAL.

renewable

ORe SERVICE LATERAL CONNECTING DETAIL No.

TO SS-26

11/18/19 CURED-IN-PLACE PIPE LINING NTS.
REV DATE (CIPP) SCALE




je—— |ENGTH VARIES —— =4

FINISTI-IINgRégﬁ - RNESSTOFFsEFTo MATCH
COMPACTED SOIL/COMPACTED
UNDISTURBED SOIL SPECIFICATIONS AND DETAILS CRUSHER RUN STONE OR
FLOWABLE FILL MAY BE REQUIRED
IN SCDOT AND CITY/COUNTY
/ PAVED SURFACES. COMPACTION

TO BE AS SPECIFIED. SEE NOTE
2.

REPAIR SEGMENT SEE NOTES
5&6

REMOVE EXCAVATED L34
MATERIAL UNDER PAVED
SURFACES SEE NOTE 2 —~ 2’ MIN 2’ MIN

6’ MIN

EXISTING SEWER PIPE
VARIES

18" MIN

g _@/ ﬂ\_ .

NEW DIP SEWER PIPE PVC PIPE
EW DIP SEWER A COMPACTED #57 STONE
EXIST SEWER IS PVC) MaxADAPTORS (GASKET X GASKET) TO
MATCH NEW AND EXISTING PIPE 0.D. OR
APPROVED EQUAL, TYPICAL EACH END.
MaxADAOTOR SHALL ACCOMMODATE O.D.
OF EACH PIPE MATERIAL. SEE NOTE 7.

NOTES:

1.

moow»

om

THE SEQUENCE OF WORK FOR PERFORMING REPAIRS SHALL BE AS FOLLOWS:

BYPASS PUMP FLOWS AROUND REPAIR SEGMENT OR PLUG LINE THE ENTIRE TIME THE REPAIR IS BEING MADE.
EXCAVATE TO AT LEAST 8" BELOW EXISTING SEWER.

NEATLY CUT EXISTING SEWER AT EACH END OF REPAIR SEGMENT AND REMOVE EXISTING SEWER COMPLETELY.

INSTALL #57 STONE TO SEWER INVERT ELEVATION AND COMPACT.

INSTALL NEW DIP SEWER AT A CONSTANT SLOPE BETWEEN THE TWO EXISTING PIPE ENDS. CONNECT THE NEW SEWER
TO THE EXISTING WITH A MISSION COUPLING OR APPROVED EQUAL. REMOVE STONE BEDDING AS REQUIRED TO INSTALL
PIPE AND COUPLINGS AND FILL VOIDS UNDER PIPE WITH STONE. ENCASE COUPLINGS IN CONCRETE.

RETURN FLOW THROUGH PIPE.

BACKFILL AND COMPACT AS SHOWN.

UNDER SCDOT AND CITY/COUNTY PAVED SURFACES, ReWa AND/OR THE ENGINEER MAY SPECIFY THAT THE
CONTRACTOR REMOVE THE EXCAVATED SOIL AND DISPOSE OF IT OFFSITE AND IMPORT CRUSHER RUN STONE OR
FLOWABLE FILL FOR BACKFILLING FROM TOP OF #57 STONE TO PAVEMENT SUBGRADE. FLOWABLE FILL MUST NOT BE
POURED AGAINST THE DIP — PROVIDE 12" OF STONE ABOVE PIPE WHEN USING FLOWABLE FILL. MEET ALL SCDOT AND
CITY/COUNTY REQUIREMENTS. DO NOT PLACE ANY SOIL ON PAVED SURFACES DURING THE WORK.

SERVICE LATERALS LOCATED WITHIN REPAIR SEGMENTS SHALL BE CONNECTED TO NEW SEWER WITH A TEE-WYE. SEE
DETAIL NO. SS-17.

LENGTH OF REPAIR SEGMENT SHALL BE DETERMINED AND/OR APPROVED BY ReWa.

MAIN SEWER MAY BE INSPECTED VIA CLOSED CIRCUIT TELEMISION (CCTV) AFTER PERFORMING REPAIR TO VERIFY
PROPER ALIGNMENT OF NEW SEWER AND PROPER CONNECTION TO EXISTING SEWER UNLESS OTHERWISE SPECIFIED OR
APPROVED BY ReWa. ANY OFFSET JOINTS OR MISALIGNMENT SHALL BE CORRECTED PRIOR TO ACCEPTANCE BY ReWa.
THE CCTV INSPECTION TAPE AND LOG SHALL BE SUBMITTED TO ReWa FOR REVIEW AND APPROVAL AND SHALL CLEARLY
SHOW EACH PIPE CONNECTION AND ANY CONNECTING SERVICE LATERAL. IF CCTV IS NOT REQUIRED OF THE
CONTRACTOR, ReWa MAY PERFORM THE CCTV INSPECTIONS AND THE CONTRACTOR SHALL REPAIR ANY DEFECTS
IDENTIFIED AS NOTED ABOVE.

REFER TO DETAIL NO. SS—20 FOR CONNECTING TO MANHOLES.

MaxADAPTORS SHALL BE USED UP TO A NOMINAL PIPE SIZE OF 15”. FOR PIPES LARGER THAN 15", PROJECT SPECIFIC
ENGINEERING ADAPTORS APPROVED BY ReWa SHALL BE USE.

ORe TYPICAL REPAIR 5897

renewable T O

REV DATE SCALE




RE
UN
NO

MOVE EXCAVATED MATERIAL 2’ MIN 2’ MIN
?ERZPAVED SURFACES SEE

je———— LENGTH VARIES —M =1

EXISTING CONDITIONS. REFER 10
. COMPACTED SOIL/COMPACTED
UNDISTURBED SOIL SPECIFICATIONS AND DETAILS CRUSHER RUN STONE OR
FLOWABLE FILL MAY BE REQUIRED
IN SCDOT AND CITY/COUNTY
/ PAVED SURFACES. COMPACTION

TO BE AS SPECIFIED. SEE NOTE
2.

REPAIR. SEGMENT SEE NOTES
5&6

6' MIN

EXISTING SEWER PIPE
VARIES

B J 8" N
=
/ \ e N

==

\

NEW DIP SEWER PIPE (PVC PIPE J COMPACTED #57 STONE
MAY BE APPROVED BY ReWa IF
EXIST SEWER IS PVC) MaxADAPTORS (GASKET X GASKET) TO

MATCH NEW AND EXISTING PIPE O.D. OR
APPROVED EQUAL, TYPICAL EACH END.
MaxADAOTOR SHALL ACCOMMODATE O.D.
OF EACH PIPE MATERIAL. SEE NOTE 7.

NOTES:

1.

moow>»

@m

THE SEQUENCE OF WORK FOR PERFORMING REPAIRS SHALL BE AS FOLLOWS:

BYPASS PUMP FLOWS AROUND REPAIR SEGMENT OR PLUG LINE THE ENTIRE TIME THE REPAIR IS BEING MADE.
EXCAVATE TO AT LEAST 8" BELOW EXISTING SEWER.

NEATLY CUT EXISTING SEWER AT EACH END OF REPAIR SEGMENT AND REMOVE EXISTING SEWER COMPLETELY.
INSTALL #57 STONE TO SEWER INVERT ELEVATION AND COMPACT.

INSTALL NEW SEWER AT A CONSTANT SLOPE BETWEEN THE TWO EXISTING PIPE ENDS. CONNECT THE NEW SEWER TO
THE EXISTING WITH A MISSION COUPLING OR APPROVED EQUAL. REMOVE STONE BEDDING AS REQUIRED TO INSTALL
PIPE AND COUPLINGS AND FILL VOIDS UNDER PIPE WITH STONE.

RETURN FLOW THROUGH PIPE.

BACKFILL AND COMPACT AS SHOWN.

UNDER SCDOT AND CITY/COUNTY PAVED SURFACES, ReWa AND/OR THE ENGINEER MAY SPECIFY THAT THE CONTRACTOR
REMOVE THE EXCAVATED SOIL AND DISPOSE OF IT OFFSITE AND IMPORT CRUSHER RUN STONE OR FLOWABLE FILL FOR
BACKFILLING FROM TOP OF #57 STONE TO PAVEMENT SUBGRADE. FLOWABLE FILL MUST NOT BE POURED AGAINST THE
DIP — PROVIDE 12" OF STONE ABOVE PIPE WHEN USING FLOWABLE FILL. MEET ALL SCDOT AND CITY/COUNTY
REQUIREMENTS. DO NOT PLACE ANY SOIL ON PAVED SURFACES DURING THE WORK.

SERVICE LATERALS LOCATED WITHIN REPAIR SEGMENTS SHALL BE CONNECTED TO NEW SEWER WITH A TEE—WYE. SEE
DETAIL NO. SS—17.

LENGTH OF REPAIR SEGMENT SHALL BE DETERMINED AND/OR APPROVED BY ReWa. MIN LENGTH TO BE 6 FEET.

MAIN SEWER MAY BE INSPECTED VIA CLOSED CIRCUIT TELEMVISION (CCTV) AFTER PERFORMING REPAIR TO VERIFY
PROPER ALIGNMENT OF NEW SEWER AND PROPER CONNECTION TO EXISTING SEWER UNLESS OTHERWISE SPECIFIED OR
APPROVED BY ReWa. ANY OFFSET JOINTS OR MISALIGNMENT SHALL BE CORRECTED PRIOR TO ACCEPTANCE BY
ReWa. THE CCTV INSPECTION TAPE AND LOG SHALL BE SUBMITTED TO ReWa FOR REVIEW AND APPROVAL AND SHALL
CLEARLY SHOW EACH PIPE CONNECTION AND ANY CONNECTING SERVICE LATERAL. IF CCTV IS NOT REQUIRED OF THE
CONTRACTOR, ReWa MAY PERFORM THE CCTV INSPECTIONS AND THE CONTRACTOR SHALL REPAIR ANY DEFECTS
IDENTIFIED AS NOTED ABOVE.

REFER TO DETAIL NO. SS—20 FOR CONNECTING TO MANHOLES.

MaxADAPTORS SHALL BE USED UP TO A NOMINAL PIPE SIZE OF 15”. FOR PIPES LARGER THAN 15", PROJECT SPECIFIC
ENGINEERING ADAPTORS APPROVED BY ReWa SHALL BE USE.

DETAIL No.
ORe TYPICAL REPAIR S5 08

renewable T O
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SEE ReWa RIGHT—OF—WAY
NOTE 2 SEE EASMENT WIDTH TABLE
o
(]
5
% 7]
< >
m (14
L = —
5 & & —
£ o —1
ol e
H ¢ _—
s —
n _—_—SEE NOTE 1
< —
(]
n — fj 1:48 (2%) MINIMUM
S, 1:70 MAXIMUM
s
<C
L
1
=
(/2]
.

3
1
FINISHED

\ | / GRADE
\—J R/W MIN. EASEMENT
WIDTH TABLE

PIPE MIN. R/W

DIAMETER WIDTH

Y .

24"-30" 30’

36"—48 35

NOTES: >48" %0

1.
2.

RIM ELEVATION SHALL BE SET IN ACCORDANCE TO MANHOLE AND RIM ELEVATION DETAILS.

MINIMUM SEPARATION FROM TOP OF BANK SHALL BE AS FOLLOWS, OR AS REQUIRED BY JURISDICTIONAL PERMITS:
5 — FOR DRAINAGE SWALES AND DITCHES
15’ — FOR CREEKS
25’ — FOR RIVERS

CUT/FILL FOR R/W ACCESS, AS WELL AS SEWER LINE INSTALLATION, SHALL COMPLY WITH FLOODPLAIN REQUIREMENTS
FROM THE STATE AND/OR LOCAL AGENCY HAVING JURISDICTION.

NO EXCAVATION, FILLING OR STOCKPILING MATERIALS MAY TAKE PLACE WITHIN ReWa RIGHT—OF—WAY WITHOUT
CONTACTING ReWa AND OBTAINING PERMISSION.

FENCES ARE NOT PERMITTED IN THE 25’ ReWa RIGHT—OF—WAY PARALLEL TO THE SEWER LINE. WRITTEN CONSENT IS
REQUIRED WHERE A FENCE CROSSES THE ReWa RIGHT—OF—WAY.

MAXIMUM VERTICAL AND HORIZONTAL SLOPE WITHIN THE RIGHT—OF—WAY TO BE 1:10. THE MINIMUM SLOPE SHALL BE
1:48 (2%). SLOPE SHALL BE GRADED TO PROVIDE POSITIVE DRAINAGE ACROSS THE WIDTH OF THE RIGHT—OF—WAY.

MINIMUM DISTANCE FROM PIPE TO EITHER EDGE OF R/W IS 12
MAXIMUM CUT SLOPE TO BE DETERMINED BY ENGINEER BASED ON TOPOGRAPHIC AND GEOTECHNICAL CONDITIONS.

DETAIL No.
oRe TYPICAL SS-29

renewable

06/20/23 RIGHT-OF-WAY DETAIL N.T.S.
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(38—6" MAX.
UP TO 12" PIPE)

BOTTOM OF PIPE

FULL JOINT DIP FULL JOINT DIP / ;g_%'f_: AAI‘?BCI-E\L/SOD
SEE NOTE 4 FLANGED X SEE NOTE 4 ELEVATION. SEE
] ) PLAIN END DIP i 18" NOTE 7
18 18 (SEE NOTE 4) 18
PIPE STRAPS
DESIGNED BY RIP—RAP (TYP
STRUCTURAL /_APPROVED( BY)LO CAL
ENGINEER JURISDICTION ' AND|
R / ReWa
FLANGED
\ ENDS
of | Al d
, CREEK CHANNEL, |« REINFORCED CONCRETE
4 MIN RENERERED ANCHOR PIER (WHERE
K ANCHOR PIER REQUIRED OR SPECIFIED)
, i
REINFORCED—~| | 4" MIN (SEE NOTE 3) || priNFORCED
CONCRETE i CONCRETE
PIER u PIER
PIER DESIGN BY—/
STRUCTURAL
ENGINEER
NOTES:

1.

THIS DETAIL APPLIES TO SEWERS RANGING FROM 8" TO 12" IN DIAMETER. FOR SEWERS GREATER THAN 127, SUBMIT A
DETAILED DESIGN TO ReWa FOR REVIEW AND APPROVAL.

DUCTILE IRON PIPE SHALL FOR SPAN SHALL BE FLANGED BY PLAIN END.

FOOTING DEPTH SHALL BE TO SUITABLE GRADE AS DETERMINED BY THE ENGINEER, BUT SHALL NOT BE LESS THAN AS
SHOWN (EXCEPT WHEN PIER IS ANCHORED TO SOLID ROCK).

DUCTILE IRON PIPE TO EXTEND TO NEXT MANHOLE. NO PIPE TRANSITIONS BETWEEN MANHOLES SHALL BE ALLOWED.

CREEK CROSSINGS MAY REQUIRE A PERMIT FROM STATE AND FEDERAL REGULATORY AGENCIES. WHERE THE PIPE BOTTOM
CAN NOT BE INSTALLED ABOVE THE 25—YEAR FLOOD ELEVATION, SPECIAL APPROVAL MUST BE GIVEN BY ReWa AND/OR

REGULATORY AGENCIES.

'IRe

renewable

11/18/19

REV DATE

AERIAL CREEK CROSSING
WITH CONCRETE PIERS

DETAIL No.

SS-30

N.T.S.

SCALE




TOP OF BANK

TOP OF BANK

VARIES

5 MIN

5 MIN

DEEPEST POINT
OF CREEK

SEE NOTE 2

LESS THAN 4

DUCTILE IRON PIPE
SEE NOTE 3

8"

(g DUCTILE IRON PIPE

SEE NOTE 3
8"

CONCRETE ENCASEMENT
SEE NOTES

CROSS SECTION

NOTES:

1. CONCRETE SHALL BE MIN 3500 PSI FIBER REINFORCED CONCRETE.

TOP OF THE PIPE IS AT LEAST 4 FEET UNDER THE CREEK BOTTOM.

2. RESTORE CREEK BANKS PER DETAIL NO. SS-—29.

PIPE OD

” OD »
8 8

O

END VIEW

CONCRETE ENCASEMENT NOT REQUIRED WHEN THE

RESTORATION NOT SHOWN IN THIS DETAIL FOR CLARITY.

3. WHEN THE CREEK IS LESS THAN 20 FEET WIDE AND WHERE PRACTICABLE, THE DUCTILE IRON PIPE SHALL BE
INSTALLED SUCH THAT THERE ARE NO JOINTS UNDER THE CREEK.

®ORe

renewable
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CONCRETE ENCASEMENT FOR

DETAIL No.

SS-31

STREAM CROSSINGS

N.T.S.

SCALE




PAVEMENT

5' MIN BEYOND TOE OF
SLOPE (TYP) OR AS
REQUIRED FOR FUTURE
ROAD WIDENING SEE
NOTE 3

SHOULDER 7

SHOULDER
4’ 0" MIN
3 0

MIN

RUBBER
CARRIER PlPI—:7 e / BOOT

: SLOPE

\STEEL PIPE CASING OR

TUNNEL LINER

MIN 1/2 CU. YD. #57 STONE (TYP) RESTRAINED PIPE JOINTS

THROUGH

IYPICAL PIPE CROSSING

NOTES:

CASING PIPE

1. THIS DETAIL ILLUSTRATES A TYPICAL SEWER INSTALLATION UNDER A HIGHWAY. EACH HIGHWAY CROSSING WILL BE
DIFFERENT AND SHALL BE SPECIFICALLY DESIGNED. ALL CROSSINGS SHALL BE APPROVED BY SCDOT, THE COUNTY

AND/OR THE CITY AND SHALL MEET ALL OF THEIR REQUIREMENTS.

2. REFER TO THE DRAWINGS FOR THE LOCATION, SIZE AND LENGTH OF STEEL PIPE CASINGS AND TUNNEL LINERS. REFER

TO THE STANDARD SPECIFICATIONS FOR MATERIAL AND INSTALLATION REQUIREMENTS.

3. THE NEAR EDGE OF THE PIT FOR INSTALLING THE CASING/TUNNEL SHALL BE NO CLOSER TO THE

EDGE OF THE

TRAVELED WAY THAN ITS DEPTH BELOW THE SURFACE OF THE TRAVELED WAY UNLESS SPECIAL, APPROVED BULKHEADS

ARE PROVIDED.

gbBe PIPE INSTALLATION

DETAIL No.

SS-32

11/18/19 UNDER HIGHWAYS

REV DATE

N.T.S.

SCALE




| 25' MIN

RAILROAD TRACKS

/ 6’ 0" MIN

3 0" MIN RUBBER
BOOT
CARRIER PIPE _;,
g) SLOPE — (g
/
SN / \ C——
‘_—LS'—O" MIN \STEEL PIPE CASING OR
TUNNEL LINER
RESTRAINED PIPE JOINTS MIN 1/2 CU. YD. #57 STONE (TYP)

NOTES:

THROUGH CASING PIPE

TYPICAL PIPE CROSSING

1. THIS DETAIL ILLUSTRATES A TYPICAL SEWER INSTALLATION UNDER A RAILROAD. EACH RAILROAD CROSSING WILL BE
DIFFERENT AND SHALL BE SPECIFICALLY DESIGNED. ALL CROSSINGS SHALL BE APPROVED BY THE RAILROAD COMPANY
AND SHALL MEET ALL OF THEIR REQUIREMENTS.

2. REFER TO THE DRAWINGS FOR THE LOCATION, SIZE AND LENGTH OF STEEL PIPE CASINGS AND TUNNEL LINERS. REFER
TO THE STANDARD SPECIFICATIONS FOR MATERIAL AND INSTALLATION REQUIREMENTS.

'IRe

renewable

11/18/19

REV DATE

DETAIL No.

PIPE INSTALLATION SS-33

UNDER RAILROADS N.T.S.

SCALE




STEEL CASING PIPE

DUCTILE IRON CARRIER PIPE

MIN 1/2” NUT AND BOLT
(TYP)

STEEL SPIDER — SEE NOTE 2

STEEL SPIDER — SEE NOTE 2
(ROTATED OUT OF POSITION \ DUCTILE IRON CARRIER PIPE.
FOR CLARITY) / RESTRAINED JOINTS THROUGH
N CASING PIPE
CARRIER PIPE JOINT. _
INSTALL SPIDER AT 3 1.5” N
JOINT 15" |_0 5 E
in min =z
¥ i
Ll
(2]
/
1/2" NUT AND BOLT J
—0.5"
" 6" " \
8" STEEL CASING PIPE

NOTES:

1. THIS DETAIL ILLUSTRATES A TYPICAL SEWER INSTALLATION IN A STEEL CASING PIPE USING STEEL SPIDERS. REFER TO
DETAILS NO. SS—32 AND 33 FOR ADDITIONAL REQUIREMENTS. REFER TO THE STANDARD SPECIFICATIONS FOR

MATERIAL AND INSTALLATION REQUIREMENTS FOR THE CASING PIPE AND CARRIER PIPE.

2. SEE STANDARD SPECIFICATIONS, SECTION 33 05 07.23 — UTILITY BORING AND JACKING FOR ADDITIONAL DETAILS.

gbBe SEWER INSTALLATION

11/12/21 WITHIN CASING PIPE
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POURED—IN—PLACE CONCRETE ——=

PIPE 0O.D. — 4°(TYP)

/73 No. 4 BARS \;I- -I_
/P

6 SEE NOTE 1
— -T- 1—0” MIN

” =+ I
CONC. PLACED ON —-/

UNDISTURBED SOIL AS
U, DETERMINED BY THE
ENGINEER

PLAN VIEW VERTICAL VIEW

NOTES:

1. CONCRETE COLLARS SHALL BE INSTALLED WHERE REQUIRED OR SPECIFIED BY THE ENGINEER. COLLARS MAY BE
INSTALLED AS ANCHORS FOR SMALL AERIAL CREEK CROSSINGS (SUCH AS SERVICE LATERALS) OR ON OTHER CREEK
CROSSINGS. THE REINFORCEMENT SHOWN IN THIS DETAIL MAY BE ALLOWED OR REQUIRED FOR CONCRETE ENCASEMENTS
OF SHALLOW PIPES OR AS A SUBSTITUTE FOR FIBER—REINFORCED CONCRETE FOR PIPE ENCASEMENTS UNDER STREAMS

(SEE DETAIL NO. SS—34).

THIS DETAIL SHALL ALSO BE FOLLOWED WHEN ANCHORING PIPES ON SLOPES GREATER THAN 20% EXCEPT THAT THE
WIDTH MAY BE REDUCED TO 12" AND THE LENGTH MUST BE INCREASED BY 6" EACH SIDE. ALSO, 12" ON EACH SIDE
MUST BE KEYED INTO UNDISTURBED EARTH.

2. FORMS NOT REQUIRED BELOW SPRING LINE, CONCRETE MAY BE PLACED AGAINST SHAPED BANKS IN LIEU OF FORMS.

DETAIL No.
©Re SS-35

renenne CONCRETE COLLAR
11/18/19 N.T.S.

REV DATE SCALE




GALV STEEL CHAIN, EXISTING GROUND
MIN 3/8" THICK, MIN ELEVATION VARIES SEE
3’ LONG — ReWa TO NOTE 2

PROVIDE LOCK

HEAVY DUTY GALV STEEL
HINGE — BOLT THROUGH

WOODEN GATE POST HINGE (TYP 2) SEE NOTE
2

(TREATED) HEIGHT VARIES

(TYP EACH SIDE) SEE

NOTES 1 AND 4
WELDED STEEL GATE SEE
NOTES 1 AND 3

16’-0" — SEE NOTE 3

\

\ﬂ

$-0"

CONCRETE ENCASEMENT
MIN 3500 PSI CONCRETE

(TYP)

6" TYP

2'—6" MIN

— TN T ——
N

u 1'—6" DIA
NOTES:

1. STEEL GATES WILL BE REQUIRED UNDER A VARIETY OF CIRCUMSTANCES AND SITUATIONS TO PROVIDE ACCESS TO
SEWERS AND TO PREVENT UNAUTHORIZED PERSONNEL FROM ACCESSING THE SEWERS AND RIGHTS—OF—WAY. ReWa
AND/OR THE INDIVIDUAL PROPERTY OWNER SHALL APPROVE THE LOCATION OF ALL GATES. GATES MAY BE INSTALLED
IN AN EXISTING FENCE OR OVER A NEW SEWER RIGHT—OF—WAY WHERE NO FENCE CURRENTLY EXISTS. WHEN
INSTALLING GATES IN AN EXISTING FENCE, THE CONTRACTOR SHALL NEATLY CUT THE EXISTING FENCE AND CONNECT
THE FENCE TO THE NEW GATE POSTS IN A MANNER APPROVED BY ReWa. THE CONNECTION SHALL BE SECURE AND
PERMANENT. EXISTING FENCES MAY BE WIRE, BARBED WIRE, WOOD, OR A COMBINATION OF SUCH. WHEN INSTALLING
A GATE OVER A NEW SEWER RIGHT—OF—-WAY, THE GATE WILL BE TYPICALLY CENTERED OVER THE RIGHT—OF—WAY.

THE CONTRACTOR WILL BE REQUIRED TO INSTALL NEW FENCE ON EACH SIDE OF THE GATE TO A LOCATION
DETERMINED BY ReWa TO BLOCK USE OF THE RIGHT—OF—WAY BY UNAUTHORIZED VEHICLES. THE EXTENT OF THE NEW
FENCE WILL VARY WITH EACH INSTALLATION. THE NEW FENCE MATERIAL WILL BE DETERMINED BY ReWa BASED ON
EACH INSTALLATION AND/OR DESIRES OF PROPERTY OWNERS. FENCES MAY BE WIRE, BARBED WIRE, WOOD OR A
COMBINATION OF SUCH. NEW FENCE POSTS SHALL BE 6"x6" TREATED WOOD POSTS OR APPROVED EQUAL INSTALLED
AND ANCHORED AS SPECIFIED FOR THE GATE POSTS.

2. GROUND ELEVATIONS WILL VARY AND WILL TYPICALLY NOT BE LEVEL. CONTRACTOR TO ADJUST GATE ELEVATION AND
HINGE LOCATIONS TO ACCOMMODATE THE EXISTING GROUND ELEVATIONS TO PROVIDE 6” OF CLEARANCE. DOUBLE
GATE INSTALLATION MAY BE REQUIRED IN SOME SITUATIONS. REFER TO DETAIL NO. SS-50.

3. GATE TO BE FABRICATED FROM 1-1/2" DIA MIN HIGH-STRENGTH STEEL TUBING WITH ALL WELDED JOINTS. GATE TO
BE SAND—BLASTED AND PRIME COATED AT FACTORY AND FINISH COATED AFTER INSTALLATION. COLOR SHALL BE
STANDARD PRIMER RED. SINGLE GATE TO BE 160" WIDE UNLESS OTHERWISE APPROVED BY ReWa.

4. WOODEN GATE POSTS TO BE 6” NOM x 6" NOM TREATED POSTS OR APPROVED EQUAL. THE HEIGHT OF THE POSTS
WILL VARY WITH EACH INSTALLATION BUT SHOULD BE AT LEAST EQUAL TO THE TOP OF THE GATE UNLESS OTHERWISE
APPROVED BY ReWa. WHEN DETERMINING THE HEIGHT OF THE GATE POSTS, CONSIDERATION MUST BE GIVEN TO THE
EXISTING GROUND ELEVATIONS, THE LOCATIONS AND ELEVATIONS OF EXISTING OR NEW FENCES THAT WILL CONNECT TO
THE GATE POSTS, AND PROPERTY OWNER CONCERNS. THE HEIGHT OF THE POSTS SHALL BE APPROVED BY ReWa.

O Re DETAIL No.
o STEEL GATE - SINGLE GATE SS-36

11/18/19 INSTALLATION N.T.S.

REV DATE SCALE




WOODEN GATE POST
(TREATED) HEIGHT VARIES
(TYP EACH SIDE) SEE
NOTES 1 AND 4

EXISTING GROUND
ELEVATION VARIES
SEE NOTE 2

WELDED STEEL GATES
(TYP 2) SEE NOTES 1

AND 3
8'—0" (TYP) — SEE NOTE 3 —  s_or
|'a | (" | Y
| : |
= \ | _—
- il
J z ; {
. g )
HEAVY DUTY GALV STEEL 6" TP A }
HINGE — BOLT THROUGH © -
l HINGE (TYP 4) SEE NOTE GALV STEEL CHAIN, R
5 MIN 3/8" THICK, MIN Ny
3’ LONG — ReWa TO 1’—6” DIA |<—
CONCRETE ENCASEMENT PROVIDE LOCK —

MIN 3500 PSI CONCRETE
(TYP)

NOTES:

1. DOUBLE STEEL GATES WILL BE REQUIRED UNDER A VARIETY OF CIRCUMSTANCES AND SITUATIONS TO PROVIDE ACCESS
TO SEWERS AND TO PREVENT UNAUTHORIZED PERSONNEL FROM ACCESSING THE SEWERS AND RIGHTS—OF—WAY. ReWa
AND/OR THE INDIVIDUAL PROPERTY OWNER SHALL APPROVE THE LOCATION OF ALL GATES. GATES MAY BE INSTALLED
IN AN EXISTING FENCE OR OVER A NEW SEWER RIGHT—OF—WAY WHERE NO FENCE CURRENTLY EXISTS. WHEN
INSTALLING GATES IN AN EXISTING FENCE, THE CONTRACTOR SHALL NEATLY CUT THE EXISTING FENCE AND CONNECT
THE FENCE TO THE NEW GATE POSTS IN A MANNER APPROVED BY ReWa. THE CONNECTION SHALL BE SECURE AND
PERMANENT. EXISTING FENCES MAY BE WIRE, BARBED WIRE, WOOD, OR A COMBINATION OF SUCH. WHEN INSTALLING
A GATE OVER A NEW SEWER RIGHT—OF—WAY, THE GATE WILL BE TYPICALLY CENTERED OVER THE RIGHT—OF—WAY.

THE CONTRACTOR WILL BE REQUIRED TO INSTALL NEW FENCE ON EACH SIDE OF THE GATE TO A LOCATION
DETERMINED BY ReWa TO BLOCK USE OF THE RIGHT—OF—WAY BY UNAUTHORIZED VEHICLES. THE EXTENT OF THE NEW

FENCE WILL VARY WITH EACH INSTALLATION.

THE NEW FENCE MATERIAL WILL BE DETERMINED BY ReWa BASED ON

EACH INSTALLATION AND/OR DESIRES OF PROPERTY OWNERS.
COMBINATION OF SUCH.
AND ANCHORED AS SPECIFIED FOR THE GATE POSTS.

FENCES MAY BE WIRE, BARBED WIRE, WOOD OR A

NEW FENCE POSTS SHALL BE 6"x6” TREATED WOOD POSTS OR APPROVED EQUAL INSTALLED

2. GROUND ELEVATIONS WILL VARY AND WILL TYPICALLY NOT BE LEVEL.

CONTRACTOR TO ADJUST GATE ELEVATION AND

HINGE LOCATIONS TO ACCOMMODATE THE EXISTING GROUND ELEVATIONS TO PROVIDE 6" OF CLEARANCE.

DOUBLE

GATE INSTALLATION MAY BE REQUIRED IN MANY SITUATIONS DUE TO SIGNIFICANT GROUND ELEVATION CHANGES AT
THE GATE.

3. GATES TO BE FABRICATED FROM 1-1/2" DIA MIN HIGH—STRENGTH STEEL TUBING WITH ALL WELDED JOINTS. GATES TO

BE SAND—BLASTED AND PRIME COATED AT FACTORY AND FINISH COATED AFTER INSTALLATION.

COLOR SHALL BE

STANDARD PRIMER RED.

EACH GATE TO BE 8—0" WIDE UNLESS OTHERWISE APPROVED BY ReWa.

4. WOODEN GATE POSTS TO BE 6” NOM x 6” NOM TREATED POSTS OR APPROVED EQUAL.

THE HEIGHT OF THE POSTS

WILL VARY WITH EACH INSTALLATION BUT SHOULD BE AT LEAST EQUAL TO THE TOP OF THE GATE UNLESS OTHERWSE
APPROVED BY ReWa. WHEN DETERMINING THE HEIGHT OF THE GATE POSTS, CONSIDERATION MUST BE GIVEN TO THE
EXISTING GROUND ELEVATIONS, THE LOCATIONS AND ELEVATIONS OF EXISTING OR NEW FENCES THAT WILL CONNECT TO
THE GATE POSTS, AND PROPERTY OWNER CONCERNS. THE HEIGHT OF THE POSTS SHALL BE APPROVED BY ReWa.

DETAIL No.
©Re SS-37
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STEEL GATE - DOUBLE GATE
INSTALLATION

N.T.S.
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2" TYPE 1 OR 2
HOT ASPHALTIC
CONCRETE SEE

SAW CUT (TYP) NOTE 3

—_——

COMPACTED FILL IN 8" LAYERS —COMPACT—/
TO 95% MAX DRY DENSITY PER AASHTO
T180 — SEE NOTES 5 AND 6

oy
EXISTING PAVEMENT 4//(

CONCRETE IF REQUIRED 12" 12"

4" MIN STABILIZED AGGREGATE
BASE COURSE

COMPACTED FILL FOR DIP SEWERS; - ——— DIP OR PVC SEWER
#57 STONE FOR PVC SEWERS SEE

DETAIL SS-1 _/

#57 STONE BEDDING 8" MIN
SEE DETAIL SS-1

NOTES:

1.

ALL PAVEMENT MATERIALS AND INSTALLATION SHALL BE IN ACCORDANCE WITH SCDOT STANDARD SPECIFICATIONS. THIS
DETAIL SHALL BE MODIFIED AS REQUIRED BY SCDOT.

ROLL ASPHALT SMOOTH, UNIFORM AND LEVEL WITH EXISTING PAVEMENT.

PRIOR TO PLACING NEW ASPHALT, APPLY BONDING AGENT ON THE SURFACES WHERE THE ASPHALT WILL BE PLACED
INCLUDING ON THE CONCRETE BASE, ON THE EXISTING ASPHALT AND AT ALL SAWCUT JOINTS.

ASPHALT OVERLAY TO BE INSTALLED AS REQUIRED BY SCDOT OR ReWa PER DETAIL SS—43.

IMPORTED CRUSHER RUN STONE (COMPACTED) OR FLOWABLE FILL MAY BE SPECIFIED FOR BACKFILLING UNDER ROADS.
IF FLOWABLE FILL IS SPECIFIED, EXTEND STONE BEDDING TO 12” ABOVE THE TOP OF THE PIPE PRIOR TO PLACING
FLOWABLE FILL. IF EXCAVATED SOIL IS NOT SUITABLE FOR BACKFILL AS AGREED BY THE ENGINEER/ReWa, REMOVE
THE EXISTING MATERIAL AND DISPOSE OF OFFSITE AND IMPORT CRUSHER RUN FOR BACKFILL.

ReWa MAY REQUIRE THAT COMPACTION TESTS BE PERFORMED TO CONFIRM PROPER COMPACTION PRIOR TO PLACING
ABC STONE AND PAVEMENT.

—{A—

ORe ASPHALT PAVEMENT PATCH IN|  ‘5a.38
e A PRIMARY

11/18/19 SCDOT CITY/COUNTY ROAD N.T.S.

REV DATE SCALE




2" TYPE 1 OR 2 HOT ASPHALTIC
CONCRETE SEE NOTE 3

SAW CUT (TYP)
| \

EXISTING PAVEMENT J
12" 12"

8” MIN STABILIZED AGGREGATE

COMPACTED FILL IN 8" LAYERS —COMPACT/ BASE COURSE — SEE NOTE 6

TO 95% MAX DRY DENSITY PER AASHTO
T180 — SEE NOTES 5 AND 6

COMPACTED FILL FOR DIP SEWERS; - —— DIP OR PVC SEWER

#57 STONE FOR PVC SEWERS SEE
DETAIL SS—1

#57 STONE BEDDING/ 8" MIN

SEE DETAIL SS-1

NOTES:

1. ALL PAVEMENT MATERIALS AND INSTALLATION SHALL BE IN ACCORDANCE WITH SCDOT STANDARD SPECIFICATIONS. THIS
DETAIL SHALL BE MODIFIED AS REQUIRED BY SCDOT.

2. ROLL ASPHALT SMOOTH, UNIFORM AND LEVEL WITH EXISTING PAVEMENT.

3. PRIOR TO PLACING NEW ASPHALT, APPLY BONDING AGENT ON THE SURFACES WHERE THE ASPHALT WILL BE PLACED
ON THE CONCRETE BASE, ON THE EXISTING ASPHALT AND AT ALL SAWCUT JOINTS.

4. ASPHALT OVERLAY TO BE INSTALLED AS REQUIRED BY SCDOT OR ReWa PER DETAIL SS—43.

5. IMPORTED CRUSHER RUN STONE (COMPACTED) OR FLOWABLE FILL MAY BE SPECIFIED FOR BACKFILLING UNDER ROADS.
IF FLOWABLE FILL IS SPECIFIED, EXTEND STONE BEDDING TO 12" ABOVE THE TOP OF THE PIPE PRIOR TO PLACING
FLOWABLE FILL. IF EXCAVATED SOIL IS NOT SUITABLE FOR BACKFILL AS AGREED BY THE ENGINEER/ReWa, REMOVE
THE EXISTING MATERIAL AND DISPOSE OF OFFSITE AND IMPORT CRUSHER RUN FOR BACKFILL.

6. ReWa MAY REQUIRE THAT COMPACTION TESTS BE PERFORMED TO CONFIRM PROPER COMPACTION PRIOR TO PLACING
ABC STONE AND PAVEMENT.

®Re ASPHALT PAVEMENT PATCHIN|  ‘ga.39

renenne A SECONDARY

11/18/19 SCDOT CITY/COUNTY ROAD N.T.S.
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TAPER OVERLAY TO MATCH EXIST PAVEMENT (TYP)

MIN 3/4” OVERLAY, SCDOT TYPE 4 MIX, WHERE REQUIRED BY SCDOT OR ReWa —

SEE NOTES — INCREASE THICKNESS AS REQUIRED/SPECIFIED

PAVEMENT PATCH
PER DETAIL SS—41,
SS—42 OR SS—44

WIDTH VARIES (TYP)

AVAVAVAVAS, AVAVAVAVAVAVAYAVAVA YA A AV A AV A A AV AV AV AVA M- s ——

EXISTING PAVEMENT J

/1

TRENCH AS SPECIFIED IN OTHER DETAILS /

NOTES:

1. ALL PAVEMENT MATERIALS AND INSTALLATION SHALL BE IN ACCORDANCE WITH SCDOT STANDARD SPECIFICATIONS.

THIS DETAIL SHALL BE MODIFIED AS REQUIRED BY SCDOT.
OVERLAY TO BE INSTALLED WITH A PAVING MACHINE.
INCREASE THICKNESS OF OVERLAY AS REQUIRED BY SCDOT.

o &> «w DN

(NO SEWER TRENCH) HAS OCCURRED.

PRIOR TO PLACING NEW ASPHALT, APPLY BONDING AGENT ON THE SURFACES WHERE THE ASPHALT WILL BE PLACED.
OVERLAY REQUIREMENTS SPECIFIED IN THIS DETAIL CAN ALSO APPLY TO OVERLAYS INSTALLED WHERE NO SEWER WORK

PRe
renenne ASPHALT OVERLAY
11/18/19

REV DATE

DETAIL No.

SS-40

N.T.S.

SCALE




PROVIDE TACK COAT
AT JOINTS (TYP)

SAW CUT (TYP) MIN 2” TYPE 1 OR 2 HOT
ASPHALTIC CONCRETE PATCH
SEE NOTE 3
=(D
EXISTING PAVEMENT  —/ S
12' 12" "
8" AGGREGATE BASE
T COURSE (ABC) COMPACTED
COMPACTED FILL IN 8" LAYERS TO 95% MAX DRY DENSITY
—COMPACT TO 95% MAX DRY DENSITY PER AASHTO T180 — SEE
PER AASHTO T180 — SEE NOTE 6 NOTE 6
Lo
COMPACTED FILL FOR DIP SEWERS; —— | | ——— DIP OR PVC SEWER
#57 STONE FOR PVC SEWERS SEE
DETAIL SS—1
#57 STONE BEDDING/ 8" MIN
SEE DETAIL SS—1
NOTES:

1.

ALL PAVEMENT MATERIALS AND INSTALLATION SHALL BE IN ACCORDANCE WITH SCDOT STANDARD SPECIFICATIONS. REFER
TO THE SPECIFICATIONS FOR ADDITIONAL REQUIREMENTS.

ROLL ASPHALT PATCH SMOOTH, UNIFORM AND LEVEL WITH EXISTING PAVEMENT.

PAVEMENT THICKNESS TO BE EQUAL TO THE EXISTING PAVEMENT THICKNESS PLUS 1 INCH WITH A MIN THICKNESS OF 2
INCHES.

IN SOME INSTANCES, CONTRACTOR MAY BE REQUIRED TO FOLLOW ASPHALT PAVEMENT PATCH SHOWN IN DETAIL SS—41 OR
SS—42.

INSTALL ASPHALT OVERLAY WHERE REQUIRED BY ReWa PER DETAIL SS—43.

ReWa MAY REQUIRE THAT COMPACTION TESTS BE PERFORMED TO CONFIRM PROPER COMPACTION PRIOR TO PLACING ABC
STONE AND PAVEMENT.

IF THE EXCAVATED MATERIAL IS NOT SUITABLE FOR BACKFILL AS AGREED BY THE ENGINEER/ReWa, IMPORT CRUSHER RUN
STONE FOR BACKFILL.

JRe ASPHALT PAVEMENT PATCH | “Gaa’
renenene IN PARKING

11/18/19 LOTS AND PRIVATE ROADS N.T.S.

REV DATE SCALE




MIN 1 1/2" TYPE 1 OR 2 HOT

ASPHALTIC CONCRETE TAPER SOIL TO MATCH EXIST GROUND (TYP)
ZQ\SE%ENT — SEE NOTES 2, 3 PROVIDE FOR PROPER DRAINAGE

MIN 4" AGGREGATE BASE COURSE (ABC)
COMPACTED TO 95% MAX DRY DENSITY

\ PER AASHTO T180
EARTH — UNDISTURBED OR COMPACTED TO

95% MAX DRY DENSITY PER AASHTO T180

NOTES:

1.
2.
3.

REFER TO THIS DETAIL WHEN REPLACING ASPHALT WALKPATHS AND DRIVEWAYS.

ALL PAVEMENT MATERIALS SHALL BE IN ACCORDANCE WITH SCDOT STANDARD SPECIFICATIONS.

PAVEMENT TO BE INSTALLED TO MATCH PRE—CONSTRUCTION ELEVATIONS, SLOPES AND CONFIGURATIONS. DRAINAGE
PATTERN TO BE MAINTAINED — INSTALL DRAINAGE PIPES AND CULVERTS PER PRE—CONSTRUCTION CONDITIONS AS
APPLICABLE.

PAVEMENT THICKNESS TO BE INCREASED TO MATCH EXISTING PAVEMENT THICKNESS AS APPLICABLE. MIN THICKNESS TO
BE 1 1/2".

ReWa MAY REQUIRE THAT COMPACTION TESTS BE PERFORMED TO CONFIRM PROPER COMPACTION PRIOR TO PLACING
ABC STONE AND PAVEMENT.

O Re DETAIL No.
4] ASPHALT PAVEMENT FOR SS-42

11/18/19 WALK PATHS AND DRIVEWAYS N.TS.

REV DATE SCALE




PROVIDE TACK COAT BETWEEN BINDER
COURSE AND SURFACE COURSE

PRIME COAT IF REQUIRED MIN 1 1/2" TYPE 1 OR 2
HOT ASPHALT CONC SURFACE
COURSE (SCDOT SEC 403) TAPER SOIL TO MATCH EXIST
2” ASPHALT CONC BINDER SEE NOTES 2, 3 AND 4 GROUND (TYP) — PROVIDE FOR
COURSE (SCDOT SEC 402) PROPER DRAINAGE
SEE NOTES 2 AND 3

\MIN 6" AGGREGATE BASE
COURSE (ABC) COMPACTED

70 95% MAX DRY DENSITY
\ PER AASHTO T180
EARTH — UNDISTURBED OR COMPACTED TO
95% MAX DRY DENSITY PER AASHTO T180

NOTES:
1. REFER TO THIS DETAIL WHEN REPLACING PAVED PARKING LOTS AND PRIVATE ROADS.

2. ALL PAVEMENT MATERIALS AND INSTALLATION SHALL BE IN ACCORDANCE WITH SCDOT STANDARD SPECIFICATIONS.
REFER TO THE SPECIFICATIONS FOR ADDITIONAL REQUIREMENTS.

3. PAVEMENT TO BE INSTALLED TO MATCH PRE—CONSTRUCTION ELEVATIONS, SLOPES AND CONFIGURATIONS. DRAINAGE
PATTERN TO BE MAINTAINED. RE—STRIPE PARKING SPACES AND INSTALL SPEED BUMPS PER PRE—CONSTRUCTION
LOCATIONS AS APPLICABLE.

4. PAVEMENT THICKNESS TO BE INCREASED TO MATCH EXISTING PAVEMENT THICKNESS AS APPLICABLE. MIN THICKNESS
TO BE 1 1/2".

5. REMOVE EXIST CONCRETE FROM EXPANSION JOINT TO EXPANSION JOINT AND REPLACE COMPLETELY UNLESS APPROVED
OTHERWISE. PROVIDE NEW EXPANSION JOINTS PER NOTE 6. PROVIDE CONTROL JOINTS WHERE DIRECTED BY THE
ENGINEER.

JRe ASPHALT RESTORATIONFOR | ‘ga43

renenne PARKING LOTS AND PRIVATE

11/18/19 ROADS N.T.S.

REV DATE SCALE




MIN 3,500 PSI CONCRETE W/ WWF OR
FIBER REINFORCING — MIN 4" THICK
SEE NOTES 2 THROUGH 6

TAPER SOIL TO MATCH EXIST GROUND (TYP)
PROVIDE FOR PROPER DRAINAGE

AN

¥ MIN 4" AGGREGATE BASE COURSE (ABC)
COMPACTED TO 95% MAX DRY DENSITY
\ PER AASHTO T180
EARTH — UNDISTURBED OR COMPACTED TO
95% MAX DRY DENSITY PER AASHTO T180

NOTES:

1.
2.
3.

REFER TO THIS DETAIL WHEN REPLACING CONCRETE DRIVEWAYS, PARKING LOTS AND SIDEWALKS.
REFER TO THE SPECIFICATIONS FOR ADDITIONAL REQUIREMENTS.

CONCRETE TO BE INSTALLED TO MATCH PRE—CONSTRUCTION ELEVATIONS, SLOPES AND CONFIGURATIONS. DRAINAGE
PATTERN TO BE MAINTAINED — INSTALL DRAINAGE PIPES AND CULVERTS PER PRE—CONSTRUCTION CONDITIONS AS
APPLICABLE.

CONCRETE THICKNESS TO BE INCREASED TO MATCH EXISTING CONCRETE THICKNESS AS APPLICABLE. MIN THICKNESS TO
BE 4.

REMOVE EXIST CONCRETE FROM EXPANSION JOINT TO EXPANSION JOINT AND REPLACE COMPLETELY UNLESS APPROVED
OTHERWISE. PROVIDE NEW EXPANSION JOINTS PER NOTE 6. PROVIDE CONTROL JOINTS WHERE DIRECTED BY THE
ENGINEER.

PROVIDE 1/2” EXPANSION JOINT WITH BITUMINOUS IMPREGNATED BACKER BOARD AND 1" DEEP POLYURETHANE JOINT
SEALANT ON TOP AND SIDES AT 8 MAX SPACING UNLESS APPROVED OTHERWISE.

IN SOME INSTANCES, THE CONCRETE THICKNESS FOR DRIVEWAYS AND PARKING LOTS MAY BE INCREASED TO 6" OR 8"
TO SUPPORT THE TRAFFIC LOADINGS. ALSO, THE BASE COURSE WILL BE INCREASED TO 6" AS DIRECTED BY THE
ENGINEER.

renenne PARKING LOTS AND

®Re CONCRETE DRIVEWAYS, Sean

11/18/19 SIDEWALKS N.T.S.

REV DATE SCALE




/ CAST IRON RING AND COVER \

USF 7631 WITH QF "SEWER” COVER

n-
W =T
WARNING TAPE Aodotd < — ‘ ‘E
24" BELOW %ﬁ D I
SURFACE ] — I
S — SCDOT #57 STONE
— 18" MIN.
) N
— . ;
e
— ﬁ| | lﬁl | ﬁ%é% [ lﬁl | |ﬁ —
— ‘:‘ ‘ ‘:‘ ‘ ‘:%g%g =] =
— m m T%é [ |ml I LL SDR 26 PVC SEWER PIPE
— ‘:‘ ‘ ‘:‘ ‘ ‘:%é ‘ ‘ ‘:‘ ‘ ——TT——12 GAUGE SOLID COPPER
==l —— || /=] | ="—TRACER WIRE PVC COATED
— —| | |(GREEN)
iy 50 Tt
— 0 —————FILL PIPE WITH
SCDOT #57 STONE ] SCDOT #57 STONE
12" MIN. || : 11
— S —

C—900 OR DIP FORCE MAIN

NOTES:

1. TRACER WIRE TO BE TAPED TO FORCE MAIN ON BELL SIDE OF EVERY JOINT WITH ADHESIVE
TAPE (DUCT TAPE).

2. ALL BREAKS TO BE REPAIRED WITH WATERTIGHT CONNECTORS APPROVED FOR DIRECT BURIAL.
3. BOXES ARE NOT TO BE PLACED IN ASPHALT.

4. SEE ReWa STANDARD SPECIFICATION 33 05 97 — IDENTIFICATION AND SIGNAGE FOR UTILITIES
FOR ADDITIONAL REQUIREMENTS.

5. MAXIMUM SPACING OF TRACER WIRE BOXES SHALL BE 500'. ARV VAULTS MAY BE INCLUDED IN
THE SPACING REQUIREMENTS.

DETAIL No.
Spe

TRACER WIRE BOX
11/12/21 N.T.S.

REV DATE SCALE




/ 24" OPENING TO

ACCOMMODATE A 24"
SECURED MANHOLE
RING AND COVER (TYP)
SEE NOTE 5

e ——————

6"x6"x4” OUTLET

PIPE MUST

EXTEND DOWN TO WITHIN 18—20
INCHES FROM THE BOTTOM OF

6—8 INCH SECURED
OPENINGS TO ACCESS\
BAFFLE TEE

THE TANK

INLET

o
rd
o

<

%

STATIC WATER LEVEL

r———-——t-d
"
——

6"x6"x6” INCH BAFFLE WALL—L
TEE MUST EXTEND DOWN

WITHIN 18—20 INCHES FROM
THE BOTTOM OF THE TANK

6"x6"x6" INLET 90° TEE ™~
SHALL EXTEND 24 INCHES

BELOW STATIC WATER LEVEL

™~
™~

= 2/3 LENGTH | 1/3 LENGTH —=j

4"x4"x4” INLET 90" TEE 4 \
MUST EXTEND 24 INCHES [ 24" —wl
BELOW STATIC WATER LEVEL ‘\ /l
\\\ .///

MANHOLE INLET/OUTLET
TOP VIEW

NOTES:
1. GREASE INTERCEPTOR VAULT SHALL BE PRECAST CONCRETE.
FOR ADDITIONAL DETAILS.

SEE ReWa STANDARD SPECIFICATIONS

2. PROVIDE PRECAST MANHOLE RISERS AND/OR GRADE RINGS AS REQUIRED TO ADJUST MANHOLE RING
AND COVER TO FINISHED GRADE. GRADE RINGS SHALL NOT BE USED WHERE ADJUSTMENT IS > 6".

3. ALL TEES THROUGHOUT TANK MUST BE DWV PVC 90 DEGREE STRAIGHT TEES.

4. ALL PIPING INSIDE THE GREASE INTERCEPTOR MUST BE PVC SCHEDULE 40.

5. PROCEDURES OR PHYSICAL MEASURES MUST BE IN PLACE TO MAKE TO MAKE EVIDENCE OF TAMPERING
OR UNAUTHORIZED USE IMMEDIATELY APPARENT TO THE GI OWNER/REPRESENTATIVE.

6. A GREASE INTERCEPTOR WILL BE CONSIDERED SECURE IF IT IS EQUIPPED WITH PHYSICAL BARRIERS

(SUCH AS LOCKING COVERS AND/OR PERMANENT FENCING) THAT ARE ONLY REMOVABLE BY THE
OWNER/REPRESENTATIVE UTILIZING A UNIQUE KEY OR "UNLOCKING DEVICE®. FURTHERMORE, THE
BARRIER IN PLACE WILL REASONABLY ENSURE THAT UNAUTHORIZED ACCESS CAN ONLY BE GAINED BY
DELIBERATE ACTIONS UTILIZING UNCOMMON TOOLS AND EXTREME EFFORT/FORCE.

O Re DETAIL No.

4] GREASE INTERCEPTOR - SS-46.1
11/12/21 BAFFLED N.T.S.
REV DATE SCALE




\

MANHOLE
/ COVER (TYP)

PIPING OUT OF THE SIDE

MANHOLE BAFFLE
COVER (TYP) (TYP)
|
TANK #1 TANK #2 |
|
|
|
|
|
TOP_OUTSIDE VIEW
PAVED | UNPAVED 6"
BAFFLE
e S\
s | § | | \
-I TANK #1 TANK #2
SIDE VIEW
OUTLET MH— I
|
|
- | TANK 42
}
I
7T INLET MH—| MH OFFSET FOR OUTLET
\
! \
[ " _ Y OF GREASE TRAP
N ) — TANK #1
\\\ .///
MANHOLE
INLET/OUTLET
IOP VIEW SIDE BY SIDE — TOP VIEW
(ALERNATE CONFIGURATION)
NOTES:

1.

MANHOLE COVERS MUST BE POSITIONED OVER INLET AND OUTLET PIPING FOR EACH TANK.

2. TANK # IS UNBAFFLED. MANHOLE COVERS ARE POSITIONED OVER BOTH INLET AND OUTLET PIPING.
THE INLET PIPE IS TO BE 24" LONG AND THE OQUTLET PIPE IS TO BE 18—-20" OFF BOTTOM OF TANK.
SEE DETAIL SS—XX.

3. TANK #2 WILL BE BAFFLED. MANHOLE COVERS ARE POSITIONED OVER BOTH INLET AND OUTLET PIPING.
THE INLET PIPE IS 24" AND THE OUTLET PIPE MUST BE 6” VERTICAL AND 18—20" OFF BOTTOM OF
TANK. CLEANOUTS TO BE POSITIONED OVER PIPING IN THE BAFFLE. SEE DETAIL SS—XX.

o Re DETAIL No.

4] GREASE INTERCEPTOR - SS-46.2
11/12/21 TWO TANK LAYOUT N.TS.
REV DATE SCALE




24" OPENING TO
ACCOMMODATE A 247
SECURED MANHOLE
RING AND COVER (TYP)

S A
=] ~
INLET ! g
| Vv V
4 i == | OUTLET
\\ STATIC WATER LEVEL 6
\4"x4"x4" INLET 90° L/
TEE MUST EXTEND
24 INCHES BELOW
STATIC WATER LEVEL

6"x6"x4” OUTLET PIPE MUST ~
EXTEND DOWN TO WITHIN

18—20 INCHES FROM THE ~
BOTTOM OF THE TANK

‘I<— 24" —>’\
\

\ //
@

MANHOLE INLET/OUTLET
TOP VIEW

NOTES:

1.

GREASE INTERCEPTOR VAULT SHALL BE PRECAST CONCRETE. SEE ReWa STANDARD SPECIFICATIONS
FOR ADDITIONAL DETAILS.

PROVIDE PRECAST MANHOLE RISERS AND/OR GRADE RINGS AS REQUIRED TO ADJUST MANHOLE RING
AND COVER TO FINISHED GRADE. GRADE RINGS SHALL NOT BE USED WHERE ADJUSTMENT IS > 6".

ALL TEES THROUGHOUT TANK MUST BE DWV PVC 90 DEGREE STRAIGHT TEES.
ALL PIPING INSIDE THE GREASE INTERCEPTOR MUST BE PVC SCHEDULE 40.

PROCEDURES OR PHYSICAL MEASURES MUST BE IN PLACE TO MAKE TO MAKE EVIDENCE OF
TAMPERING OR UNAUTHORIZED USE IMMEDIATELY APPARENT TO THE GI OWNER/REPRESENTATIVE.

A GREASE INTERCEPTOR WILL BE CONSIDERED SECURE IF IT IS EQUIPPED WITH PHYSICAL BARRIERS
(SUCH AS LOCKING COVERS AND/OR PERMANENT FENCING) THAT ARE ONLY REMOVABLE BY THE
OWNER/REPRESENTATIVE UTILIZING A UNIQUE KEY OR "UNLOCKING DEVICE”. FURTHERMORE, THE

BARRIER IN PLACE WILL REASONABLY ENSURE THAT UNAUTHORIZED ACCESS CAN ONLY BE GAINED BY

DELIBERATE ACTIONS UTILIZING UNCOMMON TOOLS AND EXTREME EFFORT/FORCE.

o Re DETAIL No.

o GREASE INTERCEPTOR - SS-46.3

11/12/21 UNBAFFLED N.T.S.

REV DATE SCALE




PUMP

STATION AND FORCE MAIN DETAILS

PS—-1.1
PS—-1.2
PS—-1.3
PS—-2.1
PS-2.2
PS—-2.3
PS—-3.1
PS-3.2
PS-3.3
PS—4.1
PS—4.2
PS—4.3
PS-5
PS—6.1
PS—6.2
PS—-7
PS—-8
PS—-9
PS—-10
PS—-11
PS—-12
PS—13
PS—-14

EL-1.0
EL—1.1
EL-1.2
EL—2.0
EL—2.1
EL—2.2
EL—-3.0
EL—-3.1

U)U)U)(II)U)U)U)U)
ONOONPUN—

TYPICAL SMALL ABOVE GROUND PUMP STATION — SITE PLAN
STANDARD SMALL ABOVE GROUND PUMP STATION — PLAN VIEW
STANDARD SMALL ABOVE GROUND PUMP STATION — SECTION VIEW
LARGE ABOVE GROUND PUMP STATION — SITE PLAN

LARGE PUMP STATION PLAN

LARGE PUMP STATION SECTION

TYPICAL DUPLEX SUBMERSIBLE PUMP STATION

TYPICAL DUPLEX SUBMERSIBLE PUMP STATION — PLAN VIEW
TYPICAL DUPLEX SUBMERSIBLE PUMP STATION — SECTION VIEW
TYPICAL TRIPLEX SUBMERSIBLE PUMP STATION

TYPICAL TRIPLEX SUBMERSIBLE PUMP STATION — PLAN VIEW
TYPICAL TRIPLEX SUBMERSIBLE PUMP STATION — SECTION VIEW
TYPICAL BY—PASS PUMPING PIPING CONFIGURATION 8’ O WETWELLS AND LARGER
TYPICAL AIR/VACUUM RELEASE VALVE IN PAVED AREAS

TYPICAL AIR/VACUUM RELEASE VALVE IN UNPAVED AREAS
TYPICAL FORCE MAIN DISCHARGE TO RECEIVING MANHOLE

TYPICAL MECHANICAL JOINT RESTRAINT FOR HORIZONTAL AND VERTICAL BENDS
TYPICAL PIPE PENETRATION SEAL

TYPICAL CHAIN LINK FENCE WITH DOUBLE SWING GATE

TYPICAL YARD HYDRANT DETAIL

TYPICAL BACKFLOW PREVENTER FOR WATER SERVICE

STANDARD PUMP STATION SIGN

PUMP STATION ASHALT PAVING DETAIL

ONE—-LINE DIAGRAM PACKAGED WASTEWATER PUMPING STATION

TYPICAL EQUIPMENT RACK PACKAGED WASTEWATER PUMPING STATION
TYPICAL JUNCTION BOX DETAIL PACKAGED PUMPING STATION

ONE—LINE DIAGRAM SUBMERSIBLE WASTEWATER PUMPING STATION

TYPICAL EQUIPMENT RACK SUBMERSIBLE WASTEWATER PUMPING STATION
TYPICAL JUNCTION BOX DETAIL SUBMERSIBLE PUMPING STATION

CT CABINET RACK PACKAGED & SUBMERSIBLE PUMPING STATIONS

SURGE PROTECTIVE DEVICE PACKAGED & SUBMERSIBLE PUMPING STATIONS

ELECTRICAL PANEL CANOPY FOUNDATION PLAN

ELECTRICAL PANEL CANOPY ROOF FRAMING PLAN

ELECTRICAL PANEL CANOPY BOLLARD DETAIL

ELECTRICAL PANEL CANOPY TYPICAL END ELEVATION

ELECTRICAL PANEL CANOPY TYPICAL SIDE ELEVATION

ELECTRICAL PANEL CANOPY SLAB SECTIONS

ELECTRICAL PANEL CANOPY COLUMN DETAIL

ELECTRICAL PANEL CANOPY NOTES, SCHEDULES & ANGLE CONNECTION DETAIL

®ORe

renewable

DETAIL No.

PS-0

11/12/21

REV DATE

N.T.S.

SCALE




25' MIN. BUFFER

_ = ___ SUFENCEMN. TYP. ALL SIDES
OVERHEAD ELECTRIC — :
Za
=y
o . 3' WIDE GRAVEL
BOLLARDS
POWER POLE N (TYP) _\ MAINTENANCE
i STRIP
bRy Z : = 2 SO0 = 2' OUTSIDE AND
! = = = e 1" INSIDE FENCE
M- & A (TYP. ALL SIDES)
,
E’rﬂm T
10'MIN. | Pump | 1 ELECTRICAL RACK
> STATION W/ SHED ROOF
T
N\ | 4 \\ 3'MIN, —=e
_\ —=t [l — 2'MIN.
/ . J) |
// Q
GRAVITY SEWER —| =d M BYPASS
INFLUENT MANHOLE / CONNECTION 5
/A
GRAVITY SEWER — | z wn
INFLUENT PIPE o 7p) e
% ©
] = EAVED - CHAIN LINK FENCE
2 T :
5'MIN. =0l |
‘ 1
5
o)
(/) '
2. SIGN ON GATE — ==~ 3'MIN.
b
FORCE MAIN —+—1— [+ SEE DETAIL PS-13 I~ [e)
EFFLUENT PIPE ) /\ E/ Ao
= = - 9
7] D L BACKUP
ReWa | GENERATOR
SUBDISTRICTS § 59 A 1" WATER SERVICE
N AND YARD HYDRANT
16' GATE
=> 1 PROPERTY
L = BOUNDARY
% PAVED S
L} 18"
RIW <
VARIES =
! L NOTE:
BACKFLOW DRAWING INTENDED TO SHOW
% PREVENTER ReWa-PREFERRED GENERAL
s, . 3 ARRANGEMENT. ACTUAL PUMP
o & <& \év\ﬂvisrgs;i%vmm STATION LAYOUT TO BE DESIGNED
>/ | ( ) |BY PROJECT ENGINEER.
r'LJ e ~J

NOTES:

1.  DIMENSIONS AND LOCATIONS OF EQUIPMENT AND STRUCTURES MAY VARY BY DEPENDING ON SPECIFIC
SITE CONDITIONS AND EQUIPMENT DESIGN. HOWEVER, MINIMUM CLEARANCES AND DIMENSIONS SHALL

BE MAINTAINED.

REQUIREMENTS.

HORIZONTAL AND VERTICAL SEPARATION OF UNDERGROUND UTILITIES SHALL COMPLY WITH SCDHEC

PUMP STATION WET WELL SHALL HAVE A MAXIMUM OF ONE (1) INFLUENT CONNECTION.

©ORe

renewable

11/12/21

REV DATE

TYPICAL SMALL ABOVE
GROUND PUMP STATION
SITE PLAN

DETAIL No.

PS-1.1

N.T.S.

SCALE




NOTE:

DRAWING INTENDED TO SHOW ReWa-PREFERRED
GENERAL ARRANGEMENT. ACTUAL PUMP STATION
LAYOUT TO BE DESIGNED BY PROJECT ENGINEER.

ENCLOSURE SIZE VARIES

(12" X 8 MIN.)

INTERIOR LED LIGHT REMOVABLE ACCESS
STRIP (TYP OF 2) \PANEL (5'X4' MIN.) \

PUMP CONTROL PANEL —

4" MIN.

EXHAUST FAN OR CLIMATE

/_ CONTROL, AS REQUIRED

/- PUMP

/— REMOVABLE ACCESS
PANEL (5'X4' MIN.)

==
o s !
” / "~ 2EO°/ S/

N T

WETWELL VENT

[~ 120° INFLUENT PIPE
PREFERRED LOCATION

30" X 6'-6" J

ENTRY DOOR

|
& |
|
|
1
|
|
1
]
|
|

/ '-:\ INFLUENT PIPE
EXTERNALLY

MOUNTED LED
LIGHT FIXTURE

®ORe

renewable

11/12/21

REV DATE

STANDARD SMALL ABOVE
GROUND PUMP STATION
PLAN VIEW

DETAIL No.

PS-1.2

N.T.S.

SCALE




EXTERNALLY MOUNTED

LED LIGHT FIXTURE
SS INSECT SCREEN

FIBERGLASS ENCLOSURE

i

127 MIN. / )
6" @ SCH 40 GALV. STEEL 7]
VENT PIPE SECURED TO PR -
ENCLOSURE
o PUMP MOTOR
/"J
LEVEL ——— FS NOTE:
CONTROLLER L1 DRAWING INTENDED TO
L SHOW ReWa-PREFERRED
FLANGED CONNECTION FOR GENERAL ARRANGEMENT.
SURGE RELIEF VALVE, AS J f . ACTUAL PUMP STATION
NEEDED (BY OTHERS) A LAYOUT TO BE DESIGNED BY
o PROJECT ENGINEER.
MAGNETIC FLOWMETER : I £
41 T T i—
L 1]
L —d |
] =
PRIMARY ELECTRONIC |
LEVEL MEASUREME(";T TYPICAL PIPE PENETRATION
DEVICE 1" SST ARV —— (SEE DETAIL SS-16)
DISC. LINE
(SEE NOTE 9) | FORCE MAIN
INFLUENT e
GRAVITY \
SEWER
6" MIN.— j
HIGH WATER ALARM L]
DROP PIPE CONNECTION / /5 LAG PUMP ON
(RELINER OR EQUAL) T (AS DESIGNED BY ENG.)
BACKUP FLOAT SWITCHES 3 LEAD PUMP ON

| (AS DESIGNED BY ENG.)
INCREASING BASE 90° ELBOW \

PUMPS OFF

rl
6"J. MIN. SUBMERGENCE
B AS REQ. BY PUMP MFG.

: - NOTE:
¢ ! DRAWING INTENDED TO SHOW ReWa-PREFERRED

2 GENERAL ARRANGEMENT. ACTUAL PUMP STATION
6 MIN. L. LAYOUT TO BE DESIGNED BY PROJECT ENGINEER.

GENERAL NOTES:

©COoONOOA~ON S

10

ALL EXPOSED METAL (EXCEPT ALUMINUM OR SST) SHALL BE PAINTED WITH 2 COATS OF EXTERIOR ENAMEL PAINT.

BASE AND FIRST RISER UNIT TO BE CAST MONOLITHIC.

ALL LOCATIONS WHERE PIPES ENTER OR LEAVE THE WET WELL SHALL BE MADE WATERTIGHT WITH WALL SLEEVE, LINK-SEAL, OR EQUAL.
THERE SHALL BE NO VALVES OR ELECTRICAL JUNCTION BOXES IN THE WET WELL.

WET WELL ACCESS COVERS SHALL BE ALUMINUM WITH 316 SS HARDWARE AND LOCK HASP;

VALVES SHALL BE ORIENTED TO FACILITATE REMOVAL OF EQUIPMENT AND/OR VALVES.

SEE SPECIFICATIONS FOR PUMP SIZING.

ALL HARDWARE IN WET WELL TO BE 316 STAINLESS STEEL.

SUCTION LEG SHALL BE CONTINUOUS STICK OF PIPE (NO JOINTS) FROM PUMP SUCTION 90° ELBOW TO WETWELL BASE 90° ELBOW. WHEN
WET WELL IS TOO DEEP FOR ONE CONTINUOUS STICK OF PIPE, JOINTS ARE ALLOWED AS LONG AS JOINTS ARE LOCATED BELOW NORMAL
OPERATION LEVEL.

SECURE ARV DISCH. LINE TO INTERIOR OF WETWELL WITH SS HARDWARE.

ORe STANDARD SMALL ABOVE PSS

renenene GROUND PUMP STATION

11/12/21 SECTION VIEW N.T.S.

REV DATE SCALE




. 25' MIN. BUFFER
50 FENGCE MIN. TYP. ALL SIDES
OVERHEAD ELECTRIC —
\ > BOLLARDS | 3' WIDE GRAVEL
POWER POLE —_| J ( (TYP.) MAINTENANCE
: STRIP
X A B = & X 3 % 2' OUTSIDE AND
\# hd hd = hd b 1" INSIDE FENCE
& e (TYP. ALL SIDES)
s . ? P | ELECTRICAL RACK
. 10"MIN.  j=— = W/ SHED ROOF
3'MIN. —=e y
i . —=i [t 2'MIN.
s @ \
o \ i Q
Z D |
L
w |
B o}
e~ FM BYPASS
GRAVITY SEWER —— | CONNECTION 5
INFLUENT MANHOLE %
///” [FAVED o)
GRAVITY SEWER — 1 .\ > L CHAIN LINK FENCE
INFLUENT PIPE . E
O
©;
, [
- 16' GATE i I
FORCE MAIN T SIGN ON GATE q
EFFLUENT PIPE /\ \/ SEE DETAIL PS-13
}{ ? o \
L -
= Lt o 0 L BACKUP
ReWa | GENERATOR
I~
SUBDISTRICTS } 59 A 1" WATER SERVICE
N AND YARD HYDRANT
- N
E = PROPERTY
EAVED BOUNDARY
()] <
(n -~
‘ "
~RW . RIW
VARIES | = VARIES
L BACKFLOW NOTE:
(V)] PREVENTER DRAWING INTENDED TO SHOW
PS n ReWa-PREFERRED GENERAL
5> ——— [14' WATER METER ARRANGEMENT. ACTUAL PUMP

(BY WATER PROVIDER)

STATION LAYOUT TO BE DESIGNED
BY PROJECT ENGINEER.

NOTES:

1.  DIMENSIONS AND LOCATIONS OF EQUIPMENT AND STRUCTURES MAY VARY BY DEPENDING ON SPECIFIC SITE
CONDITIONS AND EQUIPMENT DESIGN. HOWEVER, MINIMUM CLEARANCES AND DIMENSIONS SHALL BE MAINTAINED.

2.
3.

HORIZONTAL AND VERTICAL SEPARATION OF UNDERGROUND UTILITIES SHALL COMPLY WITH DHEC REQUIREMENTS.
PUMP STATION WET WELL SHALL HAVE A MAXIMUM ONE (1) INFLUENT CONNECTION.

'IRe

renewable

11/12/21

REV DATE

STANDARD LARGE ABOVE
GROUND PUMP STATION
SITE PLAN LAYOUT

DETAIL No.

PS-2.1

N.T.S.

SCALE




14'x18' MIN. MODULAR

INTAKE VENT ASSEMBLY
FIBERGLASS PUMP ighcﬂgggiﬁﬂ
STATION ENCLOSURE
A — —— :

=
|4

_a— CLIMATE CONTROL OPTIONAL 3RD PUMP
ASSEMBLY IF REQUIRED

PUMP ASSEMBLY
(TYP)

RTU PANEL

/ MOTOR CONTROL PANEL
(]

| J

ROLL-UP DOOR
/ -

4
—_

\

B

3" x 6'-8"4DOOR

S = -
/

24"x36"ACCESS HATCH —/
CONCRETE PAD /

T
|
1
|
I
Il
|\
| INFLUENT PIPE

NOTE:

1. DRAWING INTENDED TO SHOW ReWa-PREFERRED
GENERAL ARRANGEMENT. ACTUAL PUMP STATION
LAYOUT TO BE DESIGNED BY PROJECT ENGINEER.

2. CIRCULAR OR RECTANGULAR WETWELLS MAY BE USED.

®Re STANDARD LARGE ABOVE PS5

renevene GROUND PUMP STATION
11/12/21 PLAN N.T.S.

REV DATE SCALE




4" SS VENT /
INSECT SCREEN

ACCESS HATCH

M LED LIGHT FIXTURE

—
FLANGED CONNECTION ——_|
FOR SURGE RELIEF U
VALVE, IF REQUIRED
(BY OTHERS)
N
o
MAGNETIC FLOWMETER —— =|-|—|-=

PRIMARY ELECTRONIC

ASPHALT PAVEMENT

14'x18' MIN. MODULAR
FIBERGLASS PUMP
STATION ENCLOSURE

BELT GUARD
ASSEMBLY 7

TRANSFORMER

7
LOAD CENTER

Z EXHAUST FAN
OR CLIMATE
CONTROL, AS
REQUIRED
MOTOR

MOTOR STAND

INFLUENT
SEWER

R

LEVEL MEASUREMENT ASSEMBLY
DEVICE L j
:ll |
I \
T T \ \
|} : 1] D
140"
STATION BASE
PUMP
1" SCH 40 ASSEMBLY
PVC ARV
FORCE MAIN DISC. LINE
‘\ (SEE NOTE 9)
[T~ TYP. PIPE PENETRATION
(SEE DETAIL SS-16)
_| I —— DROP PIPE CONNECTION
(RELINER OR EQUAL)
HIGH WATER ALARM 6" MIN. B\
BACKUP
FLOAT
SWITCHES
LAG PUMP ON
10' MIN. (AS DESIGNED
BY ENG.)
LEAD PUMP ON
(AS DESIGNED
BY ENG.)
PUMPS OFF

6" MIN.].
2,

INCREASING
BASE 90T =

ELBOW

GENERAL NOTES:

239NN

-~ o

CASE BASIS.

ALL EXPOSED METAL (EXCEPT ALUMINUM OR SST) SHALL BE PAINTED WITH 2 COATS OF EXTERIOR ENAMEL PAINT.
BASE AND FIRST RISER UNIT TO BE CAST MONOLITHIC.
ALL LOCATIONS WHERE PIPES ENTER OR LEAVE THE WET WELL SHALL BE MADE WATERTIGHT WITH WALL SLEEVE, LINK-SEAL, OR EQUAL.
THERE SHALL BE NO VALVES OR ELECTRICAL JUNCTION BOXES IN THE WET WELL.
WET WELL ACCESS COVERS SHALL BE ALUMINUM WITH 316 SS HARDWARE AND LOCK HASP;
VALVES SHALL BE ORIENTED TO FACILITATE REMOVAL OF EQUIPMENT AND/OR VALVES.
SEE SPECIFICATIONS FOR PUMP SIZING.
ALL HARDWARE IN WET WELL TO BE 316 STAINLESS STEEL.
SUCTION LEG SHALL BE CONTINUOUS STICK OF PIPE (NO JOINTS) FROM PUMP SUCTION 90° ELBOW TO WETWELL BASE 90° ELBOW.
. SECURE ARV DISCH. LINE TO INTERIOR OF WETWELL WITH SS HARDWARE.
. PROVIDE INFLUENT DROP PIPE. PVC, DIP OR FRP PIPING MAY BE UTILIZED. DROP BOWL SYSTEM BY "RELINER" ALSO ACCEPTABLE. ENGINEER TO DESIGN ON A CASE BY

MIN. SUBMERGENCE
AS REQ. BY PUMP MFG.

NOTE:

DRAWING INTENDED TO SHOW
ReWa-PREFERRED GENERAL
ARRANGEMENT. ACTUAL PUMP
STATION LAYOUT TO BE DESIGNED
BY PROJECT ENGINEER.

®ORe

renewable

11/12/21

REV DATE

STANDARD LARGE ABOVE
GROUND PUMP STATION
SECTION

DETAIL No.

PS-2.3

N.T.S.

SCALE




25'MIN. BUFFER

50" FENCE MIN. TYP. ALL SIDES
OVERHEAD ELECTRIC —|
P4 L 3' WIDE GRAVEL
N \\\\ -E BOLL:?J?SS - MAINTENANCE
) l © (TYP.) STRIP
8 = . 5 5 2' OUTSIDE AND
I = = = had b hd = 1" INSIDE FENCE
- 4 (TYP. ALL SIDES)
L
10'|MIN. 7 g | ELECTRICALRACK
) PUMP - W/ SHED ROOF
@ ' STATION 3 MIN. —=e
—=i [(ft— 2'MIN.
FM BYPASS
CONNECTION '
GRAVITY SEWER 1 /& 4 SUCTION BYPASS
INFLUENT MANHOLE / CONNECTION 2
GRAVITY SEWER —] §
INFLUENT PIPE o g
8} (o) .
p4
w ” PAVED - CHAIN LINK FENCE
=) wn &
[rs] (o]
=
L
5 MIN. —pms|  |=—
—— - 3'MIN.
I o i B — SIGN ON GATE
FORCE MAIN —— fo) SEE DETAIL PS-12 N
EFFLUENT PIPE
i O \
— 14 S — BACKUP
ReWa | GENERATOR
7
SUBDISTRICTS A\ 1" WATER SERVICE
N 16' GATE AND YARD HYDRANT
= _1 PROPERTY
e = BOUNDARY
2 PAVED =
(/) ~—
} 18"
RW .
VARIES =
L NOTE:
BACKFLOW o
DRAWING INTENDED TO SHOW
% PREVENTER ReWa-PREFERRED GENERAL
’%\, 14" Qg_) WATER METER ARRANGEMENT. ACTUAL PUMP
= BY WATER PROVIDER) | STATION LAYOUT TO BE DESIGNED
( BY PROJECT ENGINEER.
~ ~J

NOTES:

1. DIMENSIONS AND LOCATIONS OF EQUIPMENT AND STRUCTURES MAY VARY BY DEPENDING ON SPECIFIC SITE
CONDITIONS AND EQUIPMENT DESIGN. HOWEVER, MINIMUM CLEARANCES AND DIMENSIONS SHALL BE MAINTAINED.

2. HORIZONTAL AND VERTICAL SEPARATION OF UNDERGROUND UTILITIES SHALL COMPLY WITH DHEC REQUIREMENTS.

3. PUMP STATION WET WELL SHALL HAVE A MAXIMUM ONE (1) INFLUENT CONNECTION.

REV DATE

TYPICAL DUPLEX
SUBMERSIBLE PUMP STATION

DETAIL No.

PS-3.1

N.T.S.

SCALE




4 N\

NOTE:

1. DRAWING INTENDED TO SHOW ReWa-PREFERRED
GENERAL ARRANGEMENT. ACTUAL PUMP STATION
LAYOUT TO BE DESIGNED BY PROJECT ENGINEER.

2. CIRCULAR OR RECTANGULAR WETWELLS MAY BE USED.

36"x60" DOUBLE 35" REQUIRED FOR
ACCESS DOOR HINGED ACCESS
¢ WET WELL PANELS BOTH SIDES
|
e a\!

/\/(// P I N
e
N L
e e [}
i1 A 4]
N @ﬁ m/ //
NN & ¥4//
| ‘ii\wf: i
I — I
| ] S J
| | T
|
L\ FIBERGLASS
REINFORCED PLASTIC
SUCTION BYPASS FM BYPASS ENCLOSURE
CONNECTION CONNECTION
©ORe TYPICAL DUPLEX ety
m:a:|;1 Y SUBMERSIBLE PUMP STATION NTS
REV DATE PLAN VI EW S.CALE .




— FIBERGLASS REINFORCED

MAGNETIC PLASTIC ENCLOSURE
FLOWMETER / ] o ] \ COMPLETELY REMOVABLE
FOR MAJOR SERVICE
1 REQUIREMENTS
PLUG VALVE DIP \
\ PVC WETWELL VENT
i /_
CHECK VALVE DIP —_| . ]| .
S
| B — _II‘I J
i / ASPHALT PAVEMENT
[ | ’Q
; \_/V_ ]
// DROP PIPE CONNECTION
/ (RELINER OR EQUAL)
PRIMARY ELECTRONIC
LEVEL MEASUREMENT
DEVICE 8'MIN. I.D. g\‘gv';/légNT
SS GUIDE RAILS ——— 0\ | ’ ‘ /
T -
BACKUP FLOAT SWITCHES = 0
I~ 6" MIN.
“5 ﬁ" HIGH WATER ALARM
] LAG PUMP ON
SUBMERSIBLE PUMPS \ (AS DE?(IEZEE;
NOTE: N LEAD PUMP ON
DRAWING INTENDED TO \\ (AS DESIGNED
SHOW ReWa-PREFERRED { — BY ENG.)
GENERAL ARRANGEMENT. 5 . PUMPS OFF
ACTUAL PUMP STATION L MIN. SUBMERGENCE
LAYOUT TO BE DESIGNED I AS REQ. BY PUMP MFG.
BY PROJECT ENGINEER. . ——
| | | |

GENERAL NOTES:
1. ALL EXPOSED METAL (EXCEPT ALUMINUM OR SST) SHALL BE PAINTED WITH 2 COATS OF EXTERIOR ENAMEL PAINT.
2. BASE AND FIRST RISER UNIT TO BE CAST MONOLITHIC.

3. ALL LOCATIONS WHERE PIPES ENTER OR LEAVE THE WET WELL SHALL BE MADE WATERTIGHT WITH WALL SLEEVE,
LINK-SEAL, OR EQUAL.

4. THERE SHALL BE NO VALVES OR ELECTRICAL JUNCTION BOXES IN THE WET WELL.

5. WET WELL ACCESS COVERS SHALL BE ALUMINUM WITH 316 SS HARDWARE AND LOCK HASP; VALVES SHALL BE
ORIENTED TO FACILITATE REMOVAL OF EQUIPMENT AND/OR VALVES.

6. SEE SPECIFICATIONS FOR PUMP SIZING.

7.  ALL HARDWARE IN WET WELL TO BE 316 STAINLESS STEEL.

ERe TYPICAL DUPLEX PS.3.3
= | SUBMERSIBLE PUMP STATION ————
REV DATE SECTION VIEW S.CALE .




25'MIN. BUFFER

50' FENCE MIN. TYP. ALL SIDES
OVERHEAD ELECTRIC —|
\ =
=> BOLLARDS l— 3' WIDE GRAVEL
F
POWER POLE —_| " © (TYP,) _\ MAINTENANCE
\ : " STRIP
;. 2 K 7 R 2 5 X 2' OUTSIDE AND
\i. ! = = = = = i T W 1" INSIDE FENCE
~D- \ A (TYP. ALL SIDES)
5" MIN. | ELECTRICALRACK
PUMP PANEL CONTROL _ WEe W/ 'SHED ROOF
z 3'MIN. —=e .
s
W —=f [lfei— 2'MIN.
[§]
P4
w 0
I
w0
== FM BYPASS 2
GRAVITY SEWER ——— | CONNECTION
INFLUENT MANHOLE
i
N n PAVED
= 6]
5' MIN. el < L CHAIN LINK FENCE
GRAVITY SEWER — | | )
INFLUENT PIPE 1
L— /
||
/ wn I SIGN ON GATE — =l 3' MIN.
FORCE MAIN o SEE DETAIL PS-12
EFFLUENT PIPE - N
/N <
;f o
= AN O
O < O — BACKUP
ReWa | GENERATOR
SUBDISTRICTS | ~
59 1" WATER SERVICE
N AND YARD HYDRANT
16' GATE
1 \_
= PROPERTY
PAVED BOUNDARY
)] <
(/) —
m I = 18"
RIW . = RIW
VARIES VARIES
NOTE: BACKFLOW
DRAWING INTENDED TO SHOW ) PREVENTER
ReWa-PREFERRED GENERAL A, n A
ARRANGEMENT. ACTUAL PUMP 5> ——— 14’ & WATER METER
STATION LAYOUT TO BE DESIGNED (BY WATER PROVIDER)
BY PROJECT ENGINEER.
~ ~ ~

NOTES:

1. DIMENSIONS AND LOCATIONS OF EQUIPMENT AND STRUCTURES MAY VARY BY DEPENDING ON SPECIFIC SITE
CONDITIONS AND EQUIPMENT DESIGN. HOWEVER, MINIMUM CLEARANCES AND DIMENSIONS SHALL BE MAINTAINED.

2. HORIZONTAL AND VERTICAL SEPARATION OF UNDERGROUND UTILITIES SHALL COMPLY WITH DHEC REQUIREMENTS.
PUMP STATION WET WELL SHALL HAVE A MAXIMUM ONE (1) INFLUENT CONNECTION.

'One

renewable

11/12/21

REV DATE

TYPICAL TRIPLEX

SUBMERSIBLE PUMP STATION

DETAIL No.

PS-4.1

N.T.S.

SCALE




4 N

1. DRAWING INTENDED TO SHOW ReWa—PREFERRED
GENERAL ARRANGEMENT. ACTUAL PUMP STATION

LAYOUT TO BE DESIGNED BY PROJECT ENGINEER. /5'—3” x 4'=10" REMOVABLE

2. CIRCULAR OR RECTANGULAR WETWELLS MAY BE USED. ACCESS PANEL

T 1|

=
CONTROL PANEL —~ l J CLIMATE CONTROL
T \_ LED LIGHTING '{
FBERGLASS AR
BUILDING
5'—3" x 4'-10" REMOVABLE
: 3 " AccESS PANEL

L~ ARV DISCHARGE LINE
PLUG VALVE DIP —~_

36" ENTRY DOOR

CHECK VALVEDIP ~__ T | | /

1
]

RTU PANEL

| ——— LEVEL CONTROL
JUNCTION BOX

T CONTROL CABLE

JUNCTION BOX

\
T~

[~ ACCESS HATCH

Re TYPICAL TRIPLEX ey
renouste SUBMERSIBLE PUMP STATION

11/12/21 PLAN VIEW N.T.S.

REV DATE SCALE




NOTE:

DRAWING INTENDED TO SHOW
ReWa-PREFERRED GENERAL
ARRANGEMENT. ACTUAL PUMP
STATION LAYOUT TO BE DESIGNED
BY PROJECT ENGINEER.

FIBERGLASS PUMP
STATION ENCLOSURE

ASPHALT PAVEMENT

PRIMARY ELECTRONIC
LEVEL MEASUREMENT
DEVICE

CHECK VALVE DIP \

]

ACCESS HATCH

PLUG VALVE DIP [[

\—""

DROP PIPE CONNECTION
(RELINER OR EQUAL)

INFLUENT SEWER

HIGH WATER ALARM 6" MIN.

LAG PUMP ON

(AS DESIGNED BY ENG.)

LEAD PUMP ON

(AS DESIGNED BY ENG.)

PUMPS OFF

MIN. SUBMERGENCE
AS REQ. BY PUMP MFG.

BACKUP FLOAT
SWITCHES N\

ARV DISCHARGE LINE \

GUIDE RAIL BRACKET

¢
WET WELL

8

SS GUIDE RAILS

GENERAL NOTES:

1. ALL EXPOSED METAL (EXCEPT ALUMINUM OR SST) SHALL BE PAINTED WITH 2 COATS OF EXTERIOR ENAMEL PAINT.

2. BASE AND FIRST RISER UNIT TO BE CAST MONOLITHIC.

PIPING SUPPORT AND
BRACE ACCORDING TO
GOOD COMMERCIAL

PRACTICE

: / BASE PLATE

3. ALL LOCATIONS WHERE PIPES ENTER OR LEAVE THE WET WELL SHALL BE MADE WATERTIGHT WITH WALL SLEEVE, LINK-SEAL, OR EQUAL.

4. THERE SHALL BE NO VALVES OR ELECTRICAL JUNCTION BOXES IN THE WET WELL.

5. WET WELL ACCESS COVERS SHALL BE ALUMINUM WITH 316 SS HARDWARE AND LOCK HASP; VALVES SHALL BE ORIENTED TO FACILITATE REMOVAL OF EQUIPMENT AND/OR

VALVES.

6. SEE SPECIFICATIONS FOR PUMP SIZING.

7. ALL HARDWARE IN WET WELL TO BE 316 STAINLESS STEEL.

8. RADAR LEVEL SENSORS SHALL BE MOUNTED IN LOCATION WHERE BEAM IS NOT OBSTRUCTED BY PUMPS, GROUT, INFLUENT FLOW OR OTHER OBSTRUCTIONS.

9. PROVIDE INFLUENT DROP PIPE. PVC, DIP OR FRP PIPING MAY BE UTILIZED. DROP BOWL SYSTEM TO "RELINER" ALSO ACCEPTABLE. ENGINEER TO DESIGN ON A CASE BY CASE

\— MAGNETIC

FLOWMETER

DISCHARGE LINE

PRECAST OR
CAST-IN-PLACE WETWELL
(SIZE BASED ENGINEER
DESIGN AND ReWa
APPROVAL)

mom Re TYPICAL TRIPLEX PS4 3
= | SUBMERSIBLE PUMP STATION ——
REV DATE SECTION VIEW S.CALE .




PLUG VALVE W/
HANDWHEEL
SEE NOTE 1

18"X18"X6” CONC. COLLAR

ABOVE
MAX
WATER
LINE
DIP SUCTION PIPING
FOR BY—PASS PUMPING
WET WELL (TYP 6” SEE NOTE 1)

LINKSEAL AND GROUT
SEE DETAIL SS-15

_ WT

TYPICAL SUCTION BY—PASS CONFIGURATION

NOTES:

CAMLOCK W/CAP CONC. SLAB
SEE NOTE 1

BAUER, TYPE B

PLUG VALVE W/ FEMALE ADAPTER

géEijvg%H WITH MALE PLUG
CAMLOCK W/CAP
90" BEND SEE NOTE 1
18°X18°X6"

CONCRETE SLAB

3’ MIN TO
¢ OF GATE
VALVE TO

| } | | 1 I/
cgszge?zLL oL o1 et
DONUT, TYP SEE NOTE 1
"Q\
S.S. TIE RODS

VALVE BOX, TYP—\

FORCE MAIN

TEE, MEG-A-LUG
JOINTS, SEE
NOTE 1

TYPICAL BY—PASS CONFIGURATION

PLUG VALVE,TYP (MJ) —/

1. THIS DETAIL DEPICTS A TYPICAL CONFIGURATION FOR BY—PASS PUMPING.. ReWa SHALL APPROVE ALL FINAL
CONFIGURATIONS, PIPE DIAMETERS, PIPE MATERIALS, AND CAMLOCK CONNECTIONS.

ALL PUMP STATIONS SHALL BE PROVIDED WITH BY—PASS PUMPING. REFER TO THIS DETAIL FOR ALL PUMP STATIONS
EXCEPT SUBMERSIBLE STATIONS. FOR SUBMERSIBLE STATIONS, ReWa WILL LOWER FLEXIBLE SUCTION PIPING DIRECTLY
INTO THE WET WELL AND THE BY—PASS DISCHARGE PIPING WILL BE CONNECTED TO THE BY—PASS FORCE MAIN

CONNECTION.

SUCTION PIPING IS TYPICALLY 6 INCH DIP. DISCHARGE PIPING SHALL BE AT LEAST EQUAL TO THE FORCE MAIN
DIAMETER UP TO 6 INCHES. ReWa WILL DETERMINE DISCHARGE PIPE DIAMETER FOR FORCE MAINS LARGER THAN 6

INCHES IN DIAMETER.
PIPING TO THE BY—PASS PUMP DISCHARGE PIPING.

CONTRACTOR TO PROVIDE A REDUCING TEE AS NECESSARY TO TRANSITION FROM FORCE MAIN

2. CAST IRON VALVE BOX TO BE PROVIDED FOR OPERATING EACH BURIED PLUG VALVE. VALVE BOX TO BE RATED FOR

TRAFFIC LOADING. COVER TO READ "SEWER".

'IRe

renewable

11/12/21

REV DATE

TYPICAL BY-PASS PUMPING
PIPING CONFIGURATION

DETAIL No.

PS-5

N.T.S.

SCALE




TWO (2) MANHOLE
FRAMES & COVERS

FIBERGLASS

ASPHALT PAVEMENT

FORCE MAIN ISOLATION
PLUG VALVE W/ BOX,
SEE NOTE 3 (AS REQ’D)

LADDER \

\ml L AN \"\ I'\
7 7 ’ \
| HRIN! B VULCANIZED BUTYL RUBBER SEALANT W/
INSTALL AT 4°'—6" —
MINIMUM DEBTH* e H TONGUE & GROOVE JOINTS
L5 N, b ¢ ———— SEWAGE COMBINATION AIR/VACUUM
TYP d | / RELEASE VALVE (ARI D—025)
|2 L - PRECAST CONCRETE MANHOLE W/
NG p DOGHOUSE BASE (POLYMER LINED
= = INTERIOR)
) ) | )
( I | (
lU_I_I_IJl GR'OUT —\ FORCE MAIN ISOLATION PLUG
7 B 'é\ VALVE, SEE NOTE 3 (AS REQ'D)
— L L]
\.\ TRACER WIRE
BVC FORCE MAIN \\_ SEE DETAIL SS—45
* VERIFY DEPTH PVC TAPPING COUPLING
FOR COMPATIBILITY WASHED STONE,
WITH EQUIPMENT 9” MIN.

PROVIDED

/7 ASPHALT PAVEMENT

T S

~ 6'—0"¢ MANHOLE

NON—-SHRINK
GROUT

o

o

WASHED STONE,
9” MIN.

SEAL VOID W/

TO DRAIN

\X\OPEN BOTTOM

SEWER AIR RELEASE VALVE MANHOLE

NOTES:
1. AR RELEASE VALVE TO BE PLACED AT HIGH POINT OF FORCE MAIN.

2. FORCE MAIN SHALL BE C900 PVC WITHIN 2’ OF VERTICAL ELEVATION ON EITHER

3. FORCE MAIN ISOLATION PLUG VALVES TO BE PROVIDED WHERE FORCE MAIN RISES VERTICALLY ON OF EITHER SIDE OF

THE AIR RELEASE MANHOLE.
4. AR RELEASE VALVE TO BE CENTERED ON SECOND MANHOLE.

SIDE OF THE HIGH POINT.

\

Re TYPICAL AIRIVACUUM PS6 1
”“‘1'1/ vy RELEASE VALVE IN NTS
REV DATE PAVED AREAS S.CAi_E .




/

FIBERGLASS
LADDER

ONE DOUBLE LEAF
ACCESS HATCH

R

INSTALL AT 4'—6"
MINIMUM DEPTH*

mYP

T_4

-

EXISTING GRADE

FORCE MAIN ISOLATION
PLUG VALVE W/ BOX,
SEE NOTE 3 (AS REQ'D)

VULCANIZED BUTYL RUBBER SEALANT W/

TONGUE & GROOVE JOINTS

5| MIN., |

+

I

6"
MINIMUM

—— SEWAGE COMBINATION AIR/VACUUM

RELEASE VALVE (ARl D—025)

PVC FORCE MAIN
* VERIFY DEPTH

FOR COMPATIBILITY

WITH EQUIPMENT
PROVIDED

GROUT
[

LWASHED STONE,

MiN

2
\— PVC TAPPING

COUPLING
9” MIN.

ONE DOUBLE LEAF
ACCESS HATCH

12" MIN.
24" MAX.
I/

o

~ 6'—0"¢ MANHOLE

GROUT

o

s
s

INTERIOR)

PVC FORCE MAIN

TRACER WIRE
SEE DETAIL SS—45

SEAL VOID W/
NON—-SHRINK

TO DRAIN

\x\ OPEN BOTTOM

WASHED STONE,

9” MIN.

SEWER AIR RELEASE VALVE MANHOLE

NOTES:

1. AIR RELEASE VALVE TO BE PLACED AT HIGH POINT OF FORCE MAIN.

2. FORCE MAIN SHALL BE C900 PVC WITHIN 2' OF VERTICAL ELEVATION ON EITHER SIDE OF THE HIGH POINT.

3. FORCE MAIN ISOLATION PLUG VALVES TO BE PROVIDED WHERE FORCE MAIN RISES VERTICALLY ON OF EITHER SIDE OF

THE AIR RELEASE MANHOLE.

PRECAST CONCRETE MANHOLE W/
DOGHOUSE BASE (POLYMER LINED

\

'IRe

renewable

11/12/21

REV DATE

TYPICAL AIR/VACUUM
RELEASE VALVE IN
UNPAVED AREAS

DETAIL No.

PS-6.2

N.T.S.

SCALE




/\
R
NOTE: FORCE MAIN INVERT
MUST ENTER MANHOLE
AT ANGLE NO GREATER
THAN 90" DIRECTION OF
FLOW.
PLAN
l\,

RUBBER BOOT SEE DETAIL NO. SS-20
*BOOT CONNECTOR TO CONFORM TO
ASTM C923 W/ 304 SST HARDWARE

CORE-DRILL HOLE
IN MANHOLE WALL
THRU BENCH, SEE
NOTE 2

CORROSION CONTROL NOTES:

SECTION

EXISTING

/ MANHOLE

FORCE MAIN DISCHARGE DETAIL

1. EXISTING MANHOLES SHALL BE REHABILITATED AND COATED WITH A CORROSION RESISTANT PROTECTIVE COATING. SEE
STANDARD SPECIFICATIONS FOR DETAILS.

2. CORE DRILL HOLE THROUGH WALL OF MANHOLE AND EXISTING BENCH AS DEPICTED IN THE DETAIL. PROVIDE A
WATERTIGHT SEAL AT THE PIPE CONNECTION USING A FLEXIBLE RUBBER BOOT PER DETAIL NO. SS-20.

'IRe

renewable

11/18/19

REV DATE

TYPICAL FORCE MAIN
DISCHARGE TO EXISTING
RECEIVING MANHOLE

DETAIL No.

PS-7

N.T.S.

SCALE




PN
RESTRAINTED MECHANICAL
COUPLING OR
< RESTRAINED JOINT ®
6 = DEFLECTION ANGLE
¢ = PIPE DIAMETER
L = RESTRAINED JOINT LENGTH

NOTES:

THIS DETAIL DEPICTS A GENERAL CONFIGURATION FOR MECHANICALLY RESTRAINED JOINTS.

2. JOINT RESTRAINT SHALL BE PROVIDED FOR DEFLECTION ANGLES GREATER THAN OR EQUAL TO 22 1/2 DEGREES IN
EITHER HORIZONTAL OR VERTICAL ORIENTATION. RESTRAINT SHALL ALSO BE PROVIDED AT PIPE END FITTINGS (CAPS OR
PLUGS) AND VALVES, WHICH SHALL BE TREATED AS ENDS ON BOTH SIDES OF THE VALVE.

3. DESIGN ENGINEER SHALL PROVIDE RESTRAINED JOINT CALCULATIONS BASED ON DIPRA "THRUST RESTRAINT DESIGN FOR
DUCTILE IRON PIPE”, LATEST EDITION OR EBAA IRON RESTRAINT LENGTH CALCULATOR.

4. |F RESTRAINED LENGTHS FALL BETWEEN PIPE JOINTS, RESTRAINT SHALL BE EXTENDED TO THE NEXT PIPE JOINT
FURTHEST FROM THE FITTING.

5. SEE STANDARD SPECIFICATIONS FOR MECHANICAL RESTRAINT DETAILS.

e

JRe TYPICAL MECHANICAL JOINT | “Ba-g”
renenne RESTRAINT FOR HORIZONTAL

11/18/19 AND VERTICAL BENDS N.T.S.

REV DATE SCALE




WATERSTOP AND
ANCHOR COLLAR

WALL LINK—SEAL TYPE OR

LINK PAC TYPE WALL
SLEEVE MODEL-WS,
OR EQUAL

PIPE

LINK—SEAL TYPE
OR LINK PAC TYPE
WALL PENETRATION
SEAL MODEL-LS,
OR EQUAL

NOTES:

1. THIS DETAIL APPLIES TO PIPE PENETRATIONS THROUGH A CONCRETE STRUCTURE (WETWELL, MANHOLE, ETC.)
WHERE A BOOT CONNECTION IS NOT REQUIRED.

o Re DETAIL No.

4} TYPICAL PIPE PS-9

11/18/19 PENETRATION SEAL N.TS.

REV DATE SCALE




4 N\

FABRIC TIED TO RAIL WITH
6 TIES PER 10°, RAIL 24’
MAXIMUM SPACING

LINE POST

FABRIC TIED TO POST 16" MAX.
SPACING, ALL TIES TO BE MADE ON
EXTENSION ARM INSIDE OF FENCE IN ORDER NOT

W/3 STRANDS OF
BA(RBED WIRE \ TO BE ACCESSIBLE FROM OUTSIDE

TOP BAR— \
TRUSS ROD— ,/ |

~
P~

X 17.4

ra-e

Al 1 TRUSS BRACE 7

TRUSS ROD &
TURN BUCKLE

TENSION WIRE e
1\

(XXX

> = y- 9.0 9.9.0.4 RS 2"
SIS =1~ .‘M? MTENRIRIEIEL YT |;|__H§ 1

HIE =\ HIERIRSIS s-61 WZ||* = RIMEL

(i

| N N h ) N

9 =
6" *6'
DOUBLE SWING GATE \ * 1’-0" 10"

- 16’ ’ GATE CORNER
END AND PULL
POST

NOTES:

1. SEE STANDARD SPECIFICATIONS FOR SIZING, FINISHES, AND OTHER REQUIREMENTS FOR POST, FENCE FABRIC, BARBED
WIRE AND ACCESSORIES.

ORe DETAIL No.

4} TYPICAL CHAIN LINK FENCE PS-10
11/18/19 WITH DOUBLE SWING GATE NTS.
REV DATE SCALE




SEE SPECIFICATIONS
FOR FREEZE—PROOF
HYDRANT DETAILS

3/4" OUTLET
W/VAC. BREAKER
o

18"x18" MIN. x6” THICK
CONCRETE SLAB SEE PLAN \
(IF APPLICABLE) !

) > L 5
l‘ ba) ;‘.
#57 WASHED STONE 16" SQ_.I

YARD HYDRANT DETAIL

o DETAIL No.
Re TYPICAL PS-11

YARD HYDRANT

11/18/19 DETAIL N.T.S.

REV DATE SCALE




DOUBLE CHECK VALVE ASSEMBLY o
OR REDUCED PRESSURE PRINCIPLE POLY EZ BOX (117X36"X26")
BACKFLOW PREVENTER AS REQUIRED / OR APPROVED EQUAL

\ WATTS PRESSURE
\

REDUCING VALVE
OR EQUAL IF REQUIRED

INSULATE PIPING &
VALVES ABOVE GROUND

GLASS PAD FASTEN EZ BOX TO PAD
(OR APPROVED Eg%é\'-% PER MFG. INSTRUCTIONS
' / W/ SSTL HARDWARE
L \
— 1
1" SHUT OFF %
VALVE & TURR\ TIR__12" #57 WASHED
BOX STONE
1" SERVICE LINE
TO YARD —\
HYDRANT 7

PVC, /

HDPE OR

PEX 1” BRASS, COPPER,
OR SCH. 80 PVC

COUPLING (TYP.)

Re TYPICAL BACKFLOW PSAD
”“‘1'1/ " PREVENTER FOR WATER TS
REV DATE SERVICE S.CALE .




2.5" HIGH BLACK LETTERS

2" HIGH BLACK LETTERS

6-1/2" x 18-1/2"
' ReWa LOGO )‘ /WHITE BACKGROUND

renewable

PS NAME

“—PUMP STATION

1 1/4" HIGH BLACK LETTERS ——~IN CASE OF EMERGENCY, CALL 864-299-4004

1" HIGH BLACK LETTERS

000 Street Address

NOTES:

1. MOUNT SIGN ON GATE WITH STAINLESS STEEL FASTENERS.
2. MATERIAL FOR SIGN TO BE 0.063" THICK ALUMINUM.

3. TEXT FONT "Context Reprise Condensed Bold”

4. BOTTOM OF SIGN SHALL BE 4 ABOVE GRADE.

'IRe

renewable

11/18/19

REV DATE

STANDARD

DETAIL No.

PS-13

PUMP STATION SIGN

N.T.S.

SCALE




2" HOT MIX ASPHALT (HMA)

SURFACE COURSE TYPE C — SCDOT
TACK COAT—SEE NOTE 1 STANDARD SPECIFICATION 403
SCDOT 401.4.18
\ SURFACE COURSE ¢ 2” HMA INTERMEDIATE

| COURSE TYPE B —
INTERMEDIATE COURSE SCDOT STANDARD

SPECIFICATION 402

PRIME COAT—SEE NOTE 2
SCDOT SECTION 305.4.6 &

401.4.18

COMPACTED BASE
COURSE
COMPACTED BASE COURSE ——
8" COMPACTED AGGREGATE

BASE COURSE — SCDOT [ iy 1 1 TRy 1o | P o T Ty 1
STANDARD SPECIFICATION 305 |: | |: | |:| |_| | |_| | | | | | | | | | | | | | | |

|
= TFOMPACTER SRR (=T =

COMPACTED SUBGRADE — SCDOT
STANDARD SPECIFICATION 208

HEAVY DUTY PAVEMENT SECTION

NOTES:

1. APPLICATION RATE FOR LAYING AND HMA ON EXISTING PAVEMENTS SHALL BE 0.05 — 0.15 GAL PER SQUARE YARD

2. APPLICATION RATE FOR MACADAM AND RECYCLED PORTLAND CEMENT BASE COURSE SHALL BE 0.25 — 0.30 GAL PER
SQUARE YARD.

oRe DETAIL No.

4] PUMP STATION PS-14
11/18/19 ASPHALT PAVING DETAIL N.TS.
REV DATE SCALE




GENERAL NOTES:

* CONTRACTOR IS RESPONSIBLE FOR COORDINATING
SERVICE WITH UTILITY.

SEE SECTION 260000 FOR SPECIFICATIONS FOR

EQUIPMENT AND APPROVED MANUFACTURERS.

e SEE SECTION 263213 FOR GENERATOR REQUIREMENTS.

PAD MOUNTED OR

\AAAY poLE MOUNTED

Y YY"\ TRANSFORMER BY
UTILITY.

CT CABINET a-
AS REQUIRED q
BY UTILITY -

BY UTILITY.

STATIONARY PORTABLE
GENERATOR GENERATOR
N
) SERVICE ENTRANCE
I\ DISCONNECT SWITCH
)
ql
MANUAL |
TRANSFER |
SWITCH
X ) MAIN CIRCUIT
‘\ b BREAKER
] ] ‘l
° [’ AUTOMATIC $
TRANSFER
SURGE
SWITCH PROTECTIVE
DEVICE

PACKAGED WASTEWATER PUMPING STATION

METERING AS REQUIRED

PUMP STARTER/VFD TYPE —
SPECIFIC TO PROJECT. |

PUMP
NO. 1

]) ]) ) ])

L

—

WA WA
Y’YyYmy rryrymn

CONTROL  STATION
POWER POWER
(FOR 480V

STATIONS ONLY)

30/2 l)

PUMP PUMP
NO. 2 NO. 3
(OPTIONAL)

COMBINATION POWER
CENTER (FOR 480V
STATIONS ONLY)

30/2 )

| 10 KVA, 10
480-120/240V

60/2 )
”

|/— 10-1P BREAKERS
LT

®ORe

renewable

11/18/19

REV DATE

ONE-LINE DIAGRAM
PACKAGED WASTEWATER
PUMPING STATION

DETAIL No.

EL-1.0

N.T.S.

SCALE




GENERAL NOTES: @ DETAIL NOTES:

e QUANTITY OF FRAMING MEMBERS SHALL BE 1. 4”SQUARE X %" TH. ALUMINUM TUBING. 10. WIDE AREA FLOOD PER SPECIFICATION 260000.
MODIFIED FOR SPECIFIC INSTALLATION.
2. 4”SQUARE X %" TH. ALUMINUM TUBING, NOTCHED 11. RACK HEIGHT MAY BE INCREASED TO
¢ RACKS OVER 12 FT LONG SHALL REQUIRE AND BOLTED TO VERTICAL MEMBERS. ACCOMMODATE LARGER EQUIPMENT WHERE
ADDITIONAL VERTICAL TUBES. APPROVED BY ENGINEER.

3. 316 STAINLESS STEEL HARDWARE.
e SEE SECTION 260000 FOR SPECIFICATIONS FOR

EQUIPMENT AND APPROVED MANUFACTURERS. 4. CLASS C CONCRETE.

o INSTALLATION SHALL BE IN COMPLIANCE WITH 5. ALUMINUM TUBING OR CONDUIT SHALL NOT BE IN
COUNTY FLOOD PLAIN ORDINANCE. WHERE GRADE CONTACT WITH CONCRETE. COAT WITH TWO
ELEVATION DOES NOT PERMIT THE BOTTOM OF THE COATS OF BITUMINOUS PAINT TO 6” ABOVE
ELECTRICAL EQUIPMENT TO BE INSTALLED ABOVE FINISHED SURFACE.

THE COUNTY REQUIRED ELEVATION, THE RACK
SHALL BE INSTALLED ON AN ELEVATED PLATFORM. 6. SCH. 80 CONDUIT FOR GROUNDING ELECTRODE
CONDUCTOR.

7. 4" SQUARE ALUMINUM ENDCAP.

8. ATS MAY BE INSTALLED IN PUMP STATION WHERE
APPROVED BY REWA.

9. 4" WET LOCATION LED FIXTURE PER
SPECIFICATION 260000.

CANOPY PER
STRUCTURAL
DETAILS.

111 HHEEEH U
V. S, S, ‘|

(N o]

COMBINATION POWER

SERVICE ENTRANCE AUTOMATIC
DISCONNECT SWITCH CENTER FOR 480V PUMP TRANSFER SWITCH
STATIONS ONLY
MAIN MANUAL
CIRCUIT TRANSFER
BREAKER SWITCH
— —
= e
oot WEATHERPROOF
| | | | | | | | CORROSION
oo s i RESISTANT LIGHT
M - I m SWITCH FOR CANOPY
LIGHTS
D) WEATHERPROOF
E CORROSION
- H - - — RESISTANT GFCI
— j l- I ] ] . E RECEPTACLE
1 o » 73

SURGE
PROTECTIVE
DEVICE

DRe TYPICAL EQUIPMENT RACK =i

renenene PACKAGED WASTEWATER
11/18/19 PUMPING STATION N.T.S.

REV DATE SCALE




GENERAL NOTES:

¢ QUANTITY OF FRAMING MEMBERS SHALL BE
MODIFIED FOR SPECIFIC INSTALLATION.

SEE SECTION 260000 FOR SPECIFICATIONS FOR
EQUIPMENT AND APPROVED MANUFACTURERS.

INSTALLATION SHALL BE IN COMPLIANCE WITH
COUNTY FLOOD PLAIN ORDINANCE. WHERE
GRADE ELEVATION DOES NOT PERMIT THE
BOTTOM OF THE ELECTRICAL EQUIPMENT TO BE
INSTALLED ABOVE THE COUNTY REQUIRED
ELEVATION, THE RACK SHALL BE INSTALLED ON
AN ELEVATED PLATFORM.

@ DETAIL NOTES:

1.

2.

]

4" SQUARE X %" TH. ALUMINUM TUBING.

4" SQUARE X %" TH. ALUMINUM TUBING, NOTCHED AND BOLTED TO VERTICAL
MEMBERS.

316 STAINLESS STEEL HARDWARE.
CLASS C CONCRETE.

ALUMINUM TUBING OR CONDUIT SHALL NOT BE IN CONTACT WITH CONCRETE. COAT
WITH TWO COATS OF BITUMINOUS PAINT TO 6” ABOVE FINISHED SURFACE.

4" SQUARE ALUMINUM ENDCAP.
TYPE EYS SEALING FITTING WITH COMPOUND LISTED FOR FITTING.

STAINLESS STEEL CORD CONNECTOR WITH STAINLESS STEEL STRAIN RELIEF GRIP
SIZED FOR PUMP/SENSOR/FLOAT CABLE RANGE.

2" CONDUIT SLEEVE STUBBED INTO WETWELL. PROVIDE BUSHING AT EACH END.

. 7/8" ALUMINUM STRUT TO SUPPORT CONDUITS.

. DUCT SEAL.

. PROVIDE BACKPLANE WITH FINGERSAFE TERMINALS FOR FLOATS AND SENSOR WITH

6" SEPARATION MAINTAINED BETWEEN CABLE TYPES.

. CONDUIT SLEEVE STUBBED INTO WETWELL. PROVIDE BUSHING AT EACH END.

CONDUIT SIZE ONE SIZE LARGER THAN NEC MINIMUM, NO SMALLER THAN 2.

. TO PUMP CONTROL PANEL, CONDUIT SIZE ONE SIZE LARGER THAN NEC.

lo o el el oo N4X 316 S.5. JUNCTION BOX
WITH HINGED COVER.
I 20"X20"X6"D.

oo -IIT..—""_S"H oo

FLOATS

LEVEL
SENSOR

renewable

ORe

11/18/19

REV DATE

DETAIL PACKAGED
PUMPING STATION N.T.S.

DETAIL No.

TYPICAL JUNCTION BOX EL-1.2

SCALE




GENERAL NOTES:

CONTRACTOR IS RESPONSIBLE FOR
COORDINATING SERVICE WITH UTILITY.

SEE SECTION 260000 FOR SPECIFICATIONS
FOR MANUFACTURERS.

SEE SECTION 263213 FOR GENERATOR
REQUIREMENTS.

PAD MOUNTED OR

\AAAY PoLE MOUNTED

Y\ TRANSFORMER BY
UTILITY.

CT CABINET

METERING AS REQUIRED

AS REQUIRED
BY UTILITY

BY UTILITY.

STATIONARY PORTABLE
GENERATOR GENERATOR
995}
) SERVICE ENTRANCE
I\ DISCONNECT SWITCH
|
1/
MANUAL |
TRANSFER |
SWITCH 1
N H MAIN CIRCUIT
‘\ b BREAKER
° [’ AUTOMATIC
TRANSFER
SURGE
SWITCH PROTECTIVE
DEVICE
PUMP CONTROL PANEL
Co | [ | [N
| J.) J.) J_) ) h ) |
Wi
~rn
| |
PUMP STARTER/VFD TYPE I I
SPECIFIC TO PROJECT.
CONTROL
POWER

e = — COMBINATION POWER
/_ CENTER (FOR 480V
/ / / STATIONS ONLY)
30/2 )
SAFETY
SWITCH | | 10 KVA, 10
| 480-120/240V
PUMP PUMP PUMP
NO. 1 NO. 2 NO. 3
(OPTIONAL)
60/2 )
T
| |/— 10-1P BREAKERS
/
DETAIL No.

'IRe

renewable

11/18/19

REV DATE

ONE-LINE DIAGRAM
SUBMERSIBLE WASTEWATER
PUMPING STATION

EL-2.0

N.T.S.

SCALE




GENERAL NOTES: CO DETAIL NOTES:
7. 4" SQUARE ALUMINUM END CAP.

e QUANTITY OF FRAMING MEMBERS SHALL BE 1. 4”SQUARE X %" TH. ALUMINUM TUBING.
MODIFIED FOR SPECIFIC INSTALLATION. 8. 4" WET LOCATION LED FIXTURE PER SPECIFICATION
2. 4" SQUARE X %" TH. ALUMINUM TUBING, NOTCHED 260000.
¢ RACKS OVER 12 FT LONG SHALL REQUIRE AND BOLTED TO VERTICAL MEMBERS.
ADDITIONAL VERTICAL TUBES. 9.  WIDE AREA FLOOD PER SPECIFICATION 260000.
3. 316 STAINLESS STEEL HARDWARE.
e SEE SECTION 260000 FOR SPECIFICATIONS FOR 10. RACK HEIGHT MAY BE INCREASED TO
EQUIPMENT AND APPROVED MANUFACTURERS. 4. CLASS C CONCRETE. ACCOMMODATE LARGER EQUIPMENT WHERE
APPROVED BY ENGINEER.
o INSTALLATION SHALL BE IN COMPLIANCE WITH 5. ALUMINUM TUBING OR CONDUIT SHALL NOT BE IN
COUNTY FLOOD PLAIN ORDINANCE. WHERE GRADE CONTACT WITH CONCRETE. COAT WITH TWO COATS
ELEVATION DOES NOT PERMIT THE BOTTOM OF THE OF BITUMINOUS PAINT TO 6” ABOVE FINISHED
ELECTRICAL EQUIPMENT TO BE INSTALLED ABOVE SURFACE.
THE COUNTY REQUIRED ELEVATION, THE RACK
SHALL BE INSTALLED ON AN ELEVATED PLATFORM. 6. SCH. 80 CONDUIT FOR GROUNDING ELECTRODE
CONDUCTOR.
CANOPY PER
STRUCTURAL
DETAILS.
8 8

D 9 SERVICE ENTRANCE 9 D

DISCONNECT SWITCH

AUTOMATIC
gg,f"'TBE'ﬁAFT(')‘;N“;&WER TRANSFER SWITCH WEATHERPROOF
CORROSION RESISTANT LIGHT
MAIN STATIONS ONLY MANUAL CELLULAR SWITCH FOR CANOPY LIGHTS
Q CIRCUIT TRANSFER RTU
BREAKER SWITCH
= = =
oo o o
o i 4 B 1 ool
oo 1 u

— _—J_ 1 | | 0o

5 6 SURGE é)
PROTECTIVE

DEVICE

2 AW 2

WEATHERPROOF
CORROSION
RESISTANT GFCI
RECEPTACLE

ORe TYPICAL EQUIPMENT RACK o

renenene SUBMERSIBLE WASTEWATER
11/18/19 PUMPING STATION N.T.S.

REV DATE SCALE




GENERAL NOTES: O DETAIL NOTES:

¢ QUANTITY OF FRAMING MEMBERS SHALL BE 1. 4" SQUARE X %" TH. ALUMINUM TUBING.
MODIFIED FOR SPECIFIC INSTALLATION.
2. 4”SQUARE X %" TH. ALUMINUM TUBING, NOTCHED AND BOLTED TO VERTICAL
e SEE SECTION 260000 FOR SPECIFICATIONS FOR MEMBERS.
EQUIPMENT AND APPROVED MANUFACTURERS.
3. 316 STAINLESS STEEL HARDWARE.
e INSTALL RACK WITH EQUIPMENT FACING

WETWELL. 4. CLASS C CONCRETE.
e INSTALLATION SHALL BE IN COMPLIANCE WITH 5. ALUMINUM TUBING OR CONDUIT SHALL NOT BE IN CONTACT WITH CONCRETE. COAT
COUNTY FLOOD PLAIN ORDINANCE. WHERE WITH TWO COATS OF BITUMINOUS PAINT TO 6” ABOVE FINISHED SURFACE.
GRADE ELEVATION DOES NOT PERMIT THE
BOTTOM OF THE ELECTRICAL EQUIPMENT TO BE 6. 4" SQUARE ALUMINUM ENDCAP.
INSTALLED ABOVE THE COUNTY REQUIRED
ELEVATION, THE RACK SHALL BE INSTALLED ON 7. TYPE EYS SEALING FITTING WITH COMPOUND LISTED FOR FITTING.

AN ELEVATED PLATFORM
8. STAINLESS STEEL CORD CONNECTOR WITH STAINLESS STEEL STRAIN RELIEF GRIP
SIZED FOR PUMP/SENSOR/FLOAT CABLE RANGE.
9. 2" CONDUIT SLEEVE STUBBED INTO WETWELL. PROVIDE BUSHING AT EACH END.
10. 7/8" ALUMINUM STRUT TO SUPPORT CONDUITS.
11. DUCT SEAL

12. PROVIDE BACKPLANE WITH FINGERSAFE TERMINALS FOR FLOATS AND SENSOR WITH
6" SEPARATION MAINTAINED BETWEEN CABLE TYPES.

13. CONDUIT SLEEVE STUBBED INTO WETWELL. PROVIDE BUSHING AT EACH END.
CONDUIT SIZE ONE SIZE LARGER THAN NEC MINIMUM, NO SMALLER THAN 2".

14. TO PUMP CONTROL PANEL, CONDUIT SIZE ONE SIZE LARGER THAN NEC.

N4X 316 S.S.
N.F. SAFETY SWITCH

FOR OPTIONAL
?) / 3RD PUMP
FI

fo o rarer a—/n L—/:\ e1 =] ° o

q

| T | N4X 316 S.S. JUNCTION
u u | /_ BOX WITH HINGED
L1 COVER.
,a/ 20"X20"X6"D.
> @
.
) J 1|
°° e °°
L] 8 8%%
]
11
5 5 9
: 13 4, %A :
: s -
A >
3 -
;
p D
b
b 3
s 4

ORe TYPICAL JUNCTION BOX Lo

— DETAIL SUBMERSIBLE
11/18/19 PUMPING STATION N.T.S.

REV DATE SCALE




GENERAL NOTES:

¢ CONTRACTOR IS RESPONSIBLE FOR
COORDINATING SERVICE DETAILS WITH LOCAL
UTILITY.

e WHERE SITE IS SERVED FROM POLE MOUNTED
TRANSFORMERS AND CT CABINET IS REQUIRED,
CONTRACTOR IS RESPONSIBLE FOR PROVIDING
CT CABINET AND RACK PER LOCAL UTILITY'S
GUIDELINES.

e WHEN POSSIBLE, THE CT CABINET AND METER
RACK SHALL BE LOCATED OUTSIDE THE FENCE.

o INSTALLATION SHALL BE IN COMPLIANCE WITH
COUNTY FLOOD PLAIN ORDINANCE. WHERE
GRADE ELEVATION DOES NOT PERMIT THE
BOTTOM OF THE ELECTRICAL EQUIPMENT TO BE
INSTALLED ABOVE THE COUNTY REQUIRED
ELEVATION, THE RACK SHALL BE INSTALLED ON
AN ELEVATED PLATFORM.

1.

2.

O DETAIL NOTES:

4" SQUARE X %" TH. ALUMINUM TUBING.

4" SQUARE X %" TH. ALUMINUM TUBING, NOTCHED
AND BOLTED TO VERTICAL MEMBERS.

316 STAINLESS STEEL HARDWARE.

CLASS C CONCRETE.

ALUMINUM TUBING OR CONDUIT SHALL NOT BE IN
CONTACT WITH CONCRETE. COAT WITH TWO
COATS OF BITUMINOUS PAINT TO 6” ABOVE
FINISHED SURFACE.

4" SQUARE TUBING ENDCAP.

&

O

METER —|
SOCKET

INSTALLED
BY LOCAL

UTILITY

/

'IRe

renewable

11/18/19

REV DATE

CT CABINET RACK
PACKAGED & SUBMERSIBLE
PUMPING STATIONS

DETAIL No.

EL-3.0

N.T.S.

SCALE




QO DETAIL NOTES:

1.

FOR 277/480 VOLT, 3 PHASE SYSTEMS PROVIDE
PHOENIX CONTACT #2856689.

FOR 120/208 VOLT, 3 PHASE SYSTEMS PROVIDE
PHOENIX CONTACT #2905354.

EQUIVALENT PRODUCTS BY MAXIVOLT, AND
OTHER PRE-APPROVED MANUFACTURERS MAY
ALSO BE USED.

FINGER SAFE, 3P FUSE HOLDER WITH FUSES
COORDINATED WITH MAIN CIRCUIT BREAKER AS
RECOMMENDED BY SPD MFR.

NEMA 4X 316 STAINLESS STEEL ENCLOSURE WITH
CONTINUOUS HINGE (12"X12"X6"D.) AND BACK
PANEL.

ENGRAVED NAMEPLATE PER SPECS “SURGE
FAULT"

AMBER LED PUSH TO TEST PILOT LIGHT 30 MM,
NEMA 4X. WIRE THROUGH SPD INDICATOR
CONTACT TO ILLUMINATE ON DEVICE FAILURE.

[—>

S

'IRe

renewable PACKAGED & SUBMERSIBLE
ORYE/VOJ/{TZEZ PUMPING STATIONS

SURGE PROTECTIVE DEVICE

DETAIL No.

EL-3.1

N.T.S.

SCALE




7"

SPAN - SEE SCHEDULE (SHEET S-8)

@ of

S-3 6"STD PIPE BOLLARD FILLED WITH
CONCRETE (SEE DETAIL S-3

1 ~ B ~
—
e o
1
——
8
(2]
=
w
w
I
2| o
z| o
<z
CONCRETE PAD FOR ELECTRICAL g| €
CONTROL AND CANOPY w
; 26" »
a
w
£
>
Q B (n] .
™~
" co
ELECTRIC RACK <z
(FRAMING DETERMINED BY OTHERS) 45
=
w <<
ouw
< m
VARIES, SEE ROOF PLAN 22
(SHEET $-2)
DETAIL No.

'IRe

renewable

11/18/19

REV DATE

ELECTRICAL PANEL CANOPY
FOUNDATION PLAN

S-1

N.T.S.

SCALE




SPAN - SEE SCHEDULE
(SHEET S-8)

ALUM TUBE RAFTER FRAMING W/ 3"
DOOR STYLE HINGES OR BENT
PLATE AT THIRD POINTS AND ENDS

5'-0" TO 6'-0" MAXIMUM

DETAIL No.
PRe o

renewable ELECTRICAL PANEL CANOPY

11/18/19 ROOF FRAMING N.T.S.

REV DATE SCALE




21/2"

G - BOLLARD

[ ROUND TOP W/
— GROUT

5!_0"

CONC FILLED PIPE,

/ 6" STD PIPE

SLOPE CONCRETE TO
DRAIN (EXTERIOR ONLY)

FIN GRADE EL SEE PLAN

N\
N7 ®

2"
®
( X J

VY

NS XY

#3 BAR HOOPS

z ° o
(7) #5 BARS
< Lo
K 3" CLR (TYP)
-
] z N
- . o \ 20" DIA x 40" DEEP
CONCRETE FOOTING
22—’
o Re DETAIL No.
— ELECTRICAL PANEL CANOPY S-3
11/18/19 BOLLARD DETAIL NTS.
REV DATE SCALE




3" DOOR STYLE
HINGES OR BENT
PLATE AT THIRD
POINTS AND ENDS

RIDGE TRIM

74"

ALUM L3x3x1/4 N

1.

40"

/ \

VARIES - SEE PLAN
(SHEET S-1)

TYPICAL END VIEW

ALUMINUM DECK &

\_ ALUM L3x3x1/4 ONE

SIDE AT EAVE HT.

1-0" AT PEAK \
ALUM TUBE

FRAMING TYP.

[ ——————— ALUMINUM SIDING

NOTES:

COORDINATE ROOF
COLUMNS WITH
ELECTRICAL PANEL
MOUNTING SUPPORTS
SEE ANGLE CONNECTION
DETAIL, SHEET S-8

'IRe

renewable

ELECTRICAL PANEL CANOPY

11/18/19

REV DATE

TYPICAL END ELEVATION

DETAIL No.

S-4

N.T.S.

SCALE




-

. VARIES |
=
<
W
10"
/ /— TUBE & SIDING
FRQW&A@T%?& BEHIND ELEC PANEL
SPAN(—SiIIEEIIEE_IS_(éI:gDULE
TYPICAL SIDE VIEW
o Re DETAIL No.
renewable ELECTRICAL PANEL CANOPY S-5
11/18/19 TYPICAL SIDE ELEVATION N.T.S.
REV DATE SCALE




(4) 1/2" HAS-R316
BOLTS SET IN HILTI
HY-200 ADHESIVE
WITH 3 1/2" EMBED

3)#5E.W. T &B

_ / ‘
= K= - e = ey = - e =) - =
GRADE EL = -0'-6" @l L 7

of | N
A b3 J 2 \—l—
|
e . . 1 4" GRAVEL
COMPACTED

| 2-6" | EARTH

SECTION THRU CANOPY FOOTING

SCALE : 3/4"=1'-0"

3"
CLR

6X6 - W2.9xW2.9
WWEF
[(2) #5

™ +/'//x——>e——>e-[—>e——x———>eé
/

2 A\
! 4" GRAVEL
COMPACTED

EARTH

GRADE EL =-0'-6"

©
-

X —i = —

SECTION THRU CANOPY SLAB

SCALE : 3/4" =1'-0"

oRe DETAIL No.
renewable ELECTRICAL PANEL CANOPY S-6

11/18/19 SLAB SECTIONS N.T.S.
REV DATE SCALE




1 6”
R 1/2'x8"x8"
s ) (6061-T6)
o O |™~—SEE SCHEDULE

COLUMN BASE PLATE

DETAIL No.
PRe oy

renewable ELECTRICAL PANEL CANOPY

11/18/19 COLUMN DETAIL N.T.S.

REV DATE SCALE




(4) 1/4" SCREWS
(304/316 SS OR
2024-T4 ALUMINUM)

1 |ANGLE CONNECTION DETAIL

SCALE : 3/4"=1'-0"

CANOPY MEMBER SCHEDULE
SPAN COLUMN TUBE RAFTER AND SIDING SUPPORT TUBE
UP TO 8 3x3x1/4 3x3x1/4
OVERS TO 12 | 4x3x1/4O0R4x4x1/4 3x3x1/4
OVER 12 TO 18' Ax4x1/4 Ax4x1/4
NOTE: TUBES CAN BE ROUND OR SQUARE CORNERS
DESIGN LOADS:
ROOF LIVE LOAD....... 20 PSF
ROOF DEAD LOAD..... 5 PSF
EARTHQUAKE LOADS
2018 SC BUILDING CODE (ASCE7-16)
RISK CATEGORY........ |
SEISMIC DESIGN CATEGORY....... C _
Ss.... 0279 | | NOTES:
St 0.106
1. CONCRETE TO BE 3000 PSI
gom PROFILE TYPE....... ,E,) 2. REBAR TO BE (GRADE 60) 60 KSI
S ; 3. ALUMINUM TUBE 6061-T6
"""" 4. ROOF DECK, TRIM AND SIDE
g\/IDPORTANCE FACTOR...... 2) .293 N e PR D SE
oD o2 FOUNTAINBLEU (25BL) OR ReWa
b : APPROVED EQUAL.
5. DESIGN LOADS MAY BE
WIND LOADS (ULTIMATE) ADJUSTED TO SITE SPECIFIC
BASIC WIND SPEED....... 115 ALUES
IMPORTANCE FACTOR....... 1.0 :
EXPOSURE.......
DETAIL No.
' DRe ELECTRICAL PANEL CANOPY 3-8
renewable
12/ NOTES, SCHEDULES & ANGLE S
11/12/21 N.T.S.
iy CONNECTION DETAIL SopL
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Section 01 05 00
FIELD ENGINEERING/SURVEYING

PART1  GENERAL

1.1 GENERAL

A. CONTRACTOR shall establish baselines, benchmarks, and horizontal control points for the
construction of the Project. The CONTRACTOR shall provide proper facilities and
assistance for clearing and grading where required to complete the field survey. The
CONTRACTOR shall notify the OWNER in advance for the establishment of the baselines
and benchmarks.

L.

Lad

Baselines for gravity pipeline contracts shall be defined by stakes set at each manhole and
a benchmark shall be defined as an elevation established on each stake.

Baselines of pressure pipeline contracts shall be defined by stakes set at each angle-point
on private rights-of-way or other key points as determined by the CONTRACTOR, and
all benchmarks will be established by the CONTRACTOR where other than the normal
elevation of the pressure line is required.

Baselines for all other construction contracts shall be defined by two (2) lines established
by four (4) stakes referenced to the proposed construction. Benchmarks for such
construction will be established by elevations placed on the stakes terminating the
baselines.

B. CONTRACTOR shall establish base lines for the Project and bench marks for use by
CONTRACTOR.

C. CONTRACTOR shall:

1.

[

L

S Re

Provide civil, structural or other professional engineering services specified, or required
to execute CONTRACTOR's construction methods.

Develop and make all detail surveys and measurements needed for construction including
slope stakes, batter boards, piling layouts and all other working lines, elevations and cut
sheets.

Keep a transit and leveling instrument on the site at all times and a skilled instrument
technician available whenever necessary for layout of the Work.

Provide all material required for bench marks, control points, batter boards, grade stakes,
and other items.

Be solely responsible for all locations, dimensions and levels. No data other than written
orders of the OWNER shall justify departure from the dimensions and levels required by
the Drawings.

Safeguard all points, stakes, grade marks, monuments, corners, baselines, pins and bench
marks made or established on the Work. Re-establish same by a Professional Surveyor
licensed in the State of South Carolina if disturbed and rectify all Work improperly
installed because of not maintaining, not protecting or removing without authorization
such established points, stakes, marks, monuments, corners, pins and benchmarks.

When requested by OWNER, provide such facilities and assistance as may be necessary
for OWNER to check line and grade points placed by CONTRACTOR. CONTRACTOR
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1.2

1.3

shall do no excavation or

Section 01 05 00

FIELD ENGINEERING/SURVEYING

embankment work until all cross-sectioning necessary for determining pay quantities has
been completed and checked by the OWNER.

QUALIFICATIONS OF CONTRACTOR'S SURVEYOR OR ENGINEER

Qualified engineer or registered land surveyor, acceptable to CONTRACTOR and OWNER.

B.  Registered professional engineer of the discipline required for the specific service on the
Project, licensed in the State of South Carolina.

RECORDS

A. Maintain a complete, accurate log of all control and survey work as it progresses.

1. CONTRACTOR shall keep neat legible notes of all measurements and calculations made
by CONTRACTOR while surveying and laying out the Work.

[

completion.

Two copies of all notes shall be furnished to the OWNER with other records upon final

B. CONTRACTOR shall utilize the state plane coordinates and elevations to provide survey
accurate data for all sanitary sewer and water main appurtenances and facilities installed for
this project. This information shall be incorporated into the as-built drawings of the work and
submitted to the OWNER in both electronic (.PDF and AutoCAD®) and paper format.
Electronic format shall be a database file and shall contain the following information: point
description, X-coordinate (easting), Y-coordinate (northing), and elevation. Points shall be
appurtenances installed in this project to include, but not be limited to: top of casting and all
pipe inverts for manholes, junction chambers and storm catch basins; sewer lateral wyes/tees;
ends of casings for tunnels, and deflection points (horizontal/vertical) for water mains. Any
point that will be covered, such as laterals, ends of casings, and deflection points, shall be
located prior to being covered by three horizontal reference points approximately 120 degrees
apart. The reference points shall be nails, stakes, or other fixed points that will enable the
reestablishment of the horizontal location of the point after the item is covered. Elevations of
each point shall be determined prior to covering the point.

The following is a sample table with sample point descriptions:

POINT DESCRIPTION

X-COORDINATE

Y-COORDINATE

ELEVATION

MANHOLE INVERT,
PIPE DIA., ORIENTATION
(NO. XX-0001)

MANHOLE CASTING
(NO. XX-0001)

JUNCTION CHAMBER INVERT
(NO. XX-0001)

JUNCTION CHAMBER CASTING
(NO. XX-0001)

CATCH BASIN INVERT
(STA XX+XX)

CATCH BASIN CASTING
(STA XX+XX)

S Re
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Section 01 05 00
FIELD ENGINEERING/SURVEYING

SEWER LATERAL AT MAIN
(STA XX+XX)

END OF TUNNEL CASING
(STA XX+XX)

TOP OF WATER PIPE AT
CENTERLINE OF TEE, BEND, OR
FITTING

(STA XX+XX)

1.4 SUBMITTALS
Submit name and address of surveyor or engineer to OWNER.
B.  Onrequest of OWNER, submit documentation to verify accuracy of field engineering work.

When requested by the OWNER, submit certificate signed by registered engineer or surveyor
certifying that elevations and locations of Work are in conformance with Contract
Documents. Explain all deviations.

PART 2  PRODUCTS (NOT USED)

PART 3  EXECUTION (NOT USED)
END OF SECTION
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FIELD ENGINEERING/SURVEYING
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Section 01 41 10
REGULATORY REQUIREMENTS AND

REFERENCES
PART 1 - GENERAL
1.1 SCOPE
A. 1All yvork shall comply with applicable codes and standards of, but not limited to, the fol-
owing:

a. U.S. Army Corps of Engineers (USACE)
b. U.S. Environmental Protection Agency (EPA)
¢. South Carolina Department of Health and Environmental Control (SC DHEC)
d. Occupational Safety and Health Act (OSHA)
e. South Carolina Department of Transportation (SC DOT)
f. County, City, and Local Governments
g. Water and Sewer Municipalities and Districts
h. Local Utility Providers (gas, power, telecom, etc.)
B. Permits and Responsibilities:

The Contractor shall, at no additional cost to the Owner, be responsible for obtaining all
necessary licenses and permits, including building permits, and for complying with any
applicable federal, state, county and municipal laws, ordinances, codes and regulations, in
connection with the performance of the work. Copies of permits already obtained by the
Owner will be provided no later than the pre-construction conference.

C. The Contractor shall take proper safety and health precautions to protect the work, the
workers, the public and the property of others.

a. In addition to other requirements stated elsewhere herein, the Contractor shall solely
responsible for compliance with the Department of Labor Safety and Health Regula-
tions for construction promulgated under the Occupational Safety and Health Act of
1970 (PL 91-596) and under Section 107 of the Contract Work Hours and Safety Stand-
ards Act (PL 91-54).

b. All chemicals used during project construction or furnished for project operations
whether herbicide, pesticide, disinfectant, polymer, reactant, paints, solvents, cleaner
or of other classification must show approval of either EPA or USDA. Use of all such
chemicals and disposal of residues shall be the Contractor's responsibility and shall be
in strict accordance with instructions and applicable local, state and federal regulation

D. Prior to commencing any work, the Contractor shall submit a job-specific Health and
Safety Plan to the Owner for their records.
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Section 01 41 10
REGULATORY REQUIREMENTS AND

REFERENCES

E. Contractor shall comply with all Sediment and Erosion Control, Wetlands, Floodplain and
Water Quality requirements of the applicable jurisdictions.

F. The Contractor shall also be responsible for all materials delivered and work performed
until completion and acceptance of the work.

F. The Contractor shall post a copy of the approved construction permit in a conspicuous
location on site.

1.2 REFERENCES
A. Reference to technical societies, institutions or governmental standards is made in the spec-

ifications in accordance with the following abbreviations:

a. AASHTO — American Association of State Highway and Transportation Officials
b. ACI - American Concrete Institute

c. ACPA — American Concrete Pipe Association

d. AIA - American Institute of Architects

e. ANSI — American National Standards Institute

f.  ASTM — American Society for Testing and Material

g. AWWA — American Water Works Association

h. NAAMM — National Association of Architectural Metal Manufacturers

i.  NSF — National Sanitation Foundation

j- OSHA — Occupational Safety and Health Act

k. SCDHEC — South Carolina Department of Health and Environmental Control

l.  SCDOT - South Carolina Department of Transportation

END OF SECTION
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Section 01 57 13
TEMPORARY EROSION AND
SEDIMENT CONTROL

PART 1 - GENERAL
11 DESCRIPTION

A Work Included: Provide protection of the environment during the construction of the pro-
ject to reduce soil erosion and siltation to the lowest reasonably achievable level. Provide
protection of wetlands, stream buffers, bed and bank areas outside of work limits.

1.2 GENERAL

A Exercise every reasonable precaution, throughout the life of the project, to prevent the
eroding of soil and the silting of rivers, streams, lakes, reservoirs, other water impound-
ments, ground or roadway surfaces, or other property. Erosion control practices to be used
for this project are shown on the drawings and are to conform to South Carolina Depart-
ment of Health and Environmental Control regulations.

B. Contractor shall comply with the requirements of the NPDES General Permit for Storm-
water Associated with Construction Activities, SRC10000, and the Stormwater Pollution
Prevention Plan for the project.
PART 2 - PRODUCTS
2.1 GENERAL
A. Erosion control products shall comply with SCDHEC and/or Local MS4 standards.

B. Contractor shall provide submittals for each erosion control device / product for review
and approval prior to ordering and installation.

PART 3 - EXECUTION

3.1 GENERAL

A Construct and maintain all erosion control measures until the substantial completion of the
project.

3.1 MAINTENANCE

A. Place all erosion control devices or measures prior to any land disturbing activity within
the drainage area they are located.

B. Periodically check erosion control devices and clean or otherwise remove silt build-up as
necessary to maintain them in proper working order.

3.2 REMOVAL

A Remove temporary structures after protected areas have been stabilized when authorized
by the Engineer.
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Section 01 57 13
TEMPORARY EROSION AND
SEDIMENT CONTROL

3.3 INSPECTION

A. Contractor shall be in accordance with the approved Stormwater Pollution Prevention Plan for the
project.

END OF SECTION
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Section 01 66 00
MATERIALS STORAGE, HANDLING
AND PROTECTION

PART 1 - GENERAL
1.1 SCOPE
The work under this section includes, but is not necessarily limited to, the furnishing of all labor,
tools and materials necessary to properly store and protect all materials, equipment, products and
the like, as necessary for the proper and complete performance of the work.
1.2 DELIVERY AND HANDLING
All materials shall be handled carefully and in such a manner as to preserve their quality. Materials
damaged during delivery or handling shall not be used without approval from the Owner. Contrac-
tor shall also comply with any manufacturer specific delivery and handling requirements.
1.3 STORAGE AND PROTECTION
A. Storage
1. The Contractor is responsible for obtaining any material storage site that is re-
quired. Storage of materials on the project site is subject to the approval of the

Owner within the project limits and approved easements.

2. Maintain ample way for foot traffic at all times, except as otherwise approved by
the Engineer.

3. All property damaged by reason of storing of material shall be properly replaced
at no additional cost to the Owner.

4. Packaged materials shall be delivered in original unopened containers and so
stored until ready for use.

5. All materials shall meet the requirements of these specifications at the time that
they are used in the work.

6. Store products in accordance with manufacturer’s instructions.
B. Protection
1. Use all means necessary to protect the materials, equipment and products of every

section before, during and after installation and to protect the installed work and
materials of all other trades.

2. All materials shall be delivered, stored and handled to prevent the inclusion of
foreign materials and damage by water, breakage, vandalism or other causes.

3. Substantially constructed weather tight storage sheds, with raised floors, shall be
provided and maintained as may be required to adequately protect those materials
and products stored on the Site which may require protection from damage by the
elements.

/Q Re Page 1 of 2 Standard Technical Specifications
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Section 01 66 00
MATERIALS STORAGE, HANDLING
AND PROTECTION

C. Replacements: In the event of damage, immediately make all repairs and replacements
necessary for the approval of the Engineer and at no additional cost to the Owner.

D. Equipment and products stored outdoors shall be supported above the ground on suitable
wooden blocks or braces arranged to prevent excessive deflection or bending between sup-
ports. Items such as pipe, structural steel and sheet construction products shall be stored
with one end elevated to facilitate drainage.

E. Tarps and other coverings shall be supported above the stored equipment or materials on
wooden strips to provide ventilation under the cover and minimize condensation. Tarps
and covers shall be arranged to prevent ponding of water.

14 EXTENDED STORAGE

In the event that certain items of major equipment such as air compressors, pumps and mechanical
aerators have to be stored for an extended period of time, the Contractor shall provide satisfactory
long-term storage facilities which are acceptable to the Engineer and Owner. The Contractor shall
provide all special packaging, protective coatings, power, nitrogen purge, desiccants, lubricants
and exercising necessary or recommended by the manufacturer to properly maintain and protect
the equipment during the period of extended storage.

15 OWNER FURNISHED EQUIPMENT
The Contractor shall provide storage and protection for all Owner furnished equipment and mate-

rials, including extended storage as specified above.

END OF SECTION
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PART 1
2.1
A.
B.
C.

Section 01 72 00
RECORD DOCUMENTS

GENERAL

GENERAL

CONTRACTOR shall maintain and provide record documents as specified in the
General Conditions. The General CONTRACTOR shall have the responsibility of
ensuring that each of the other prime CONTRACTORs maintains the record documents
specified herein.

Maintenance of Documents:

1.

Maintain in each prime CONTRACTOR's field office in clean, dry, legible condition
complete sets of the following: Drawings, Specifications, Addenda, approved Shop
Drawings, Samples, photographs, Change Orders, other modifications of Contract
Documents, test records, survey data, Field Orders, and all other documents
pertinent to CONTRACTOR's Work.

Provide files and racks for proper storage and easy access. File in accordance with
filing format of Construction Specification Institute (CSI), unless otherwise
approved by the OWNER.

Make documents available at all times for inspection by the OWNER.

Record Documents shall not be used for any other purpose and shall not be removed
from the CONTRACTOR's office without OWNER’s approval.

Marking System: Provide colored pencils or felt tipped pens for marking changes,
revisions, additions and deletions, to the record set of Drawings.

1.

SO Re
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Use following color code for all structures and systems except underground utilities,
unless otherwise approved by the OWNER.

a. Process and Mechanical: Red.

b. Architectural: Blue.

c. Structural: Purple.

d. Plumbing: Brown.

e. HVAC: Green.

f. Electrical: Orange.

g. Other Printed Notations: Black.

For underground utilities use the following color coding system.

Sanitary Sewer - Green Phone - Orange
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Section 01 72 00
RECORD DOCUMENTS

Storm Sewer - Green CATYV - Orange
Electric - Red Water - Blue

Gas - Yellow

D. Recording

1.
2.

Label each document "PROJECT RECORD" in 2-inch high printed letters.
Keep record documents current.

Do not permanently conceal any Work until required information has been
recorded.

CONTRACTOR shall utilize dimensional measurements, state plane coordinates,
and elevations to provide survey accurate data for all sanitary sewer and water
appurtenances and facilities installed for this project. This information shall be
incorporated into the as-built drawings of the Work. Any point that will be covered,
such as lateral wyes/tees, ends of casings, and deflection points for water mains, shall
be located prior to being covered by three horizontal reference points approximately
120 degrees apart. The points shall be nails, stakes, or other fixed points that will
enable the reestablishment of the horizontal location of the point after the item is
covered. Elevations of each point shall be determined prior to covering the point.

2.2 DRAWINGS

A. Comply with the Renewable Water Resources Rules and Regulations and legibly mark
to record actual construction including but not limited to:

1.

SO Re

Depths of various elements of foundation/construction in relation to NAD 83
datum.

Horizontal location of all underground utilities and appurtenances referenced to
permanent surface improvements.

Horizontal locations referenced to the State Plane Coordinate System.
Prepare additional drawings as necessary.
Information to be recorded shall include but not be limited to:

a. Physical location of manholes, bends, hydrants, and valves by horizontal
control to two permanent surface objects and by State Plane Coordinates,

b. Angles between lines,
c. Lengths of spans, and

d. Elevations of all pipe inverts and tops of manholes.

Page 2 of 6 Standard Technical Specifications
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Section 01 72 00
RECORD DOCUMENTS

e. Location of internal utilities and appurtenances concealed in construction
referenced to visible and accessible features of structure.

f.  Field changes of dimensions and details.
g. Changes made by Amendment or Field Order.
h.  Material description of each pipe installed.

1. Details not on original Drawings.

6. All sanitary manholes, lampholes and water valves shall be located with a minimum
of two (2) horizontal dimensions. The two (2) dimensions shall not be on the same
line to the appurtenance or on the same line on either side of the appurtenance. The
angles between dimension lines should be between 20 and 160 degrees.

7. Allrecord location dimensions shall be measured in feet and tenths of a foot and shall
not exceed 100 feet in length.

a.

The character height of numbers shall be between 0.125 inches minimum and
0.5 inches maximum.

Dimension lines shall be shown on each drawing except where they would add
substantial confusion in interpreting the drawing. In those cases, a detail shall
be included on the same plan sheet. The detail shall include the dimensions and
an arrow pointing to the area of the drawing represented by the detail.

Dimensions shall be from centerline to centerline of each object except for
house corners and catch basins (see paragraph 6 below).

8. Dimensions shall be level distances unless noted under special conditions.

9. The following shall be required on all record drawings:

a.

SO Re

renewable water resources

Measured distance between valves within each intersection and at each tee and
cross. These dimensions shall be in addition to the two (2) required dimension
locations.

Measured distance between fire hydrants and fire hydrant valves.

Measured distances between sanitary manholes, and between a sanitary sewer
and a lamphole, shall be shown on the plan. Length of span, grade size of pipe,
pipe material and invert elevations shall be shown in the profile.

The plan view of pipe length and location on the plan and profile drawing shall
be changed for any constructed span length or horizontal location that differs
more than five (5) feet from the design. The span length on both the plan and
profile shall labeled with the constructed length.
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Section 01 72 00
RECORD DOCUMENTS

The profile view on the plan and profile drawing shall be changed for any
constructed sanitary or storm sewer invert elevation that differs more than 0.5
feet from the design elevation. The invert elevations shall be labeled with the
constructed invert elevations.

The plan view of a constructed water main shall be changed for any horizontal
location that differs more than five (5) feet from the design location.

10. The following is a list of objects that are acceptable for as-built dimension references,
in order of preference:

a.

b.

Fire Hydrant.

Curb. All curb dimensions shall be to the back of the curb and shall not be to
any curb or extended curb lines with a radius.

Catch basins. Dimensions shall be to the nearest corner of the street edge on the
street side. The street name and reference corner on the catch basin shall be
indicated.

Sanitary Manhole may be used for valve locations.
Permanent Utility Pole (pole number shall be included).

House Corner. The house street address shall be indicated when a dimension to
a house corner is used. Show the entire outline of the house and designate the
reference corner for the measured dimension.

Corner of a drive. The house street address shall be indicated when a dimension
to a driveway corner is used.

11. OWNER will possess copies of all vendor and CONTRACTOR Electronic drawing
files at the end of the project. The Electronic drawing files shall be provided in
AutoCAD® (latest approved version). This includes but is not limited to: PLC
control panels, motor control centers, motor starters, switchgear, automatic and
manual transfer switches, panels and switchboards, mobile and permanent
generators, and any other equipment provided for this project.

23 SPECIFICATIONS AND ADDENDA

A.  Legibly mark up each Section to record:

1. Manufacturer, trade name, catalog number, and supplier of each product and item
of equipment actually installed.

2. Changes made by Amendment or Field Order.

3. Other matters not originally specified.

SO Re

renewable water resources

Page 4 of 6 Standard Technical Specifications
01 72 00



24

2.5

PART 2
2.6

Section 01 72 00
RECORD DOCUMENTS

DATABASE

See Section 01 05 00, Field Engineering/Surveying for additional requirements related
to database submission.

GRADE CERTIFICATION

Grade Certification: Grade certifications shall be prepared, signed, dated and sealed by a
State of South Carolina Registered Surveyor or Engineer. The certifications shall be in a
tabular format. Rows shall be manhole numbers. Columns shall include:

1. Upstream Manhole Number

2. Inlet Pipe diameter (inches)

(98]

Invert elevation (feet)

4. Elevation difference (feet)

5. Span length (feet)

Grade (%)

Top of Casting elevation (feet)
8. Northing (state plane coordinate)
9. Easting (state plane coordinate)
10. Comments

PRODUCTS

SUBMITTALS

Upon Substantial Completion of the Work, deliver Record Documents to the OWNER.
Final payment will not be made until satisfactory Record Documents are received by the
OWNER. Record Documents shall include the following:

1. One marked paper copy of the design drawings with as-built information.
2. One (1) original signed copy of the grade certification.

3. One database table as specified in Section 01 05 00.

Accompany submittal with transmittal letter containing:

1. Date.

2. Project title and number.

3. CONTRACTOR's name and address.

< J Re Page 5 of 6 Standard Technical Specifications
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Section 01 72 00
RECORD DOCUMENTS

4. Title and number of each record document.
5. Certification that each document as submitted is complete and accurate.

6. Signature of CONTRACTOR, or his authorized representative.
PART 3 EXECUTION (NOT USED)

END OF SECTION
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Section 02 22 26
UTILITY REMOVAL

AND ABANDONMENT
PART 1 - GENERAL
1.1 SUMMARY
A Work includes the removal and abandonment of utility piping and related structures.

1.2 REFERENCE STANDARDS

A. ASTM D698 — Standard Test Methods for Laboratory Compaction Characteristics of Soil
Using Standard Effort

PART 2 - PRODUCTS
Not Used

PART 3-EXECUTION

3.1 REMOVAL

A. Completely remove and dispose of pipe and appurtenances, and structures to full depth as
shown on the plans. Trench widths shall be limited to widths as specified for new pipeline
installation. Voids resulting from removed structures and piping shall be filled with ac-
ceptable fill material and trench shall be back-filled and compacted in accordance with
compaction requirements in Section 31 23 16.13 - Trenching.

3.2 ABANDONMENT OF MANHOLES

A. Remove the upper portion of structures to a depth of at least 1 foot below subgrade in paved
and foundation areas. For all other areas, remove to a depth of 3 feet below finished or
existing grade, whichever is lower. The bottom of structures shall be broken or perforated
to prevent the entrapment of water. See ReWa standard drawings for additional manhole
abandonment details.

B. Seal all pipes and conduits connecting to structures or ends of conduit to be abandoned
with a wall of concrete not less than 6 inches thick or an 8-inch wall of brick and mortar.

C. Fill structural voids with flowable fill or crushed stone compacted to 90% (unpaved) or
95% (paved) of maximum density at optimum moisture content as defined by ASTM D698.

3.3 ABANDONMENT OF PIPELINES

A Water, Sewer, and Storm drain lines shall only be abandoned in place where shown on
plans or as directed by a ReWa representative. Pipes owned by other entities shall only be
abandoned where authorized by that utility.

B. Pipes shall be drained and water properly disposed prior to capping.

C. Open ends of pipes to be abandoned shall be capped with concrete plugs. See ReWa stand-
ard drawings for additional pipe capping details.
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Section 02 22 26
UTILITY REMOVAL
AND ABANDONMENT

3.4 SALVAGED PARTS

A Developer/Contractor to notify Owner of all grates, rings, covers, and other steel/metal
components of removed or abandoned structures. Owner will determine if items are to be
salvaged and delivered to their yards or be disposed of legally by Developer/Contractor.

END OF SECTION 02 22 26
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Section 03 30 00
CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1 SUMMARY
A.  Work Included: Provide cast-in-place concrete, including formwork and reinforcement, where
shown on the Drawings, as specified herein, and as needed for a complete and proper installa-
tion.
B.  Related Work:
L. Concrete mix designs provided on Structural Drawings or project specific specifications
shall take precedence over these specifications.
1.2 QUALITY ASSURANCE
A.  Use adequate numbers of skilled workmen who are thoroughly trained and experienced in the
necessary crafts and who are completely familiar with the specified requirements and the meth-
ods needed for proper performance of the work of this section.
B.  Reference Standards: Comply with the following codes, specifications and standards, except as
otherwise shown or specified:
1. American Concrete Institute (ACI) Publications:
a. ACI 301 Specification for Structural Concrete for Buildings
b. ACI 305 Recommended Practice for Hot Weather Concreting
c. ACI 306 Recommended Practice for Cold Weather Concreting
d ACI 315 Manual of Standard Practice for Detailing Reinforced Concrete
Structures
. ACI 318 Building Code Requirements for Reinforced Concrete
f. ACI 347 Recommended Practice for Concrete Framework
2. American Society for Testing and Materials (ASTM) Publications:
a. A185 Welded Steel Wire Fabric for Concrete Reinforcement
b. A615 Deformed and Plain Billet Steel Bars for Concrete Reinforcement
c. C31 Making and Curing Concrete Test Specimens in the Field
d. C33 Concrete Aggregates
e. C39 Compressive Strength of Cylindrical Concrete Specimens
f. C94 Ready-Mixed Concrete
g. C150 Portland Cement
h. C260 Air-Entraining Admixtures for Concrete
3. Concrete Reinforcing Steel Institute (CRSI):
a. "Manual of Standard Practice"
4. American Welding Society (AWS) Publication
a. D12.1-61 Welding Reinforcement Steel, Metal Inserts and Connections in Rein-
forced Concrete
-~ D Re Page 1 of 18 Standard Technical Specifications
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1.3

Section 03 30 00
CAST-IN-PLACE CONCRETE

Testing Agency: A testing laboratory will be retained and paid for by the Owner to perform
material evaluation tests required by these specifications.

Qualifications of contractors performing concrete work: Minimum of two (2) years experience
on comparable concrete projects.

Plant Qualification: Plant equipment and facilities shall meet all requirements of the Check List
for Certification of Ready Mixed Concrete Production Facilities of the National Ready Mixed
Concrete Association and ASTM C94.

SUBMITTALS
Comply with the pertinent provisions of Section 01 33 00 Submittal Procedures.

Proportions of proposed mix shall be determined by means of laboratory tests of concrete made
with the cement and aggregate proposed for use.

Provide report in detail from an approved testing laboratory showing 7-day and 28-day
strengths obtained using materials proposed.

Required average strength above specified strength:

1. Determinations of required average strength above specified strength (f'c) shall be in ac-
cordance with ACI 318 and ACI 301.

2. Establish the required average strength of the design mix using the materials proposed to
be employed. Standard deviations shall be determined by thirty tests. Average strength
used for selecting proportions shall exceed specified strength (f'c) by at least:

400 psi Standard deviation is less than 300

550 psi Standard deviation is 300 to 400

700 psi Standard deviation is 400 to 500

900 psi Standard deviation is 500 to 600

1200 psi Standard deviation is above 600 or unknown

3. When the ready-mix producer does not have a record of past performance, the combina-
tion of materials and the proportions selected shall be selected from trial mixes having
proportions and consistencies suitable for the work using at least three (3) different
water/cement ratios which will produce a range of strengths encompassing those re-
quired.

4. Cost of this work shall be borne by the Contractor.

Manufacturer's Data: Submit manufacturer's specification with application instructions for pro-
prietary materials and items, including curing compound, form release agents, admixtures,
patching compounds, and others as required by the Engineer.

Shop drawings: Submit the following shop drawings to the Engineer for approval before work
is started.

-~ D Re Page 2 of 18 Standard Technical Specifications

renewable water resources

033000



Section 03 30 00
CAST-IN-PLACE CONCRETE

I. Reinforcing Steel Drawings: Refer to structural drawings for reinforcing steel require-
ments. Prepare in accordance with ACI 315. Indicate bending diagrams, assembly dia-
grams, splicing and laps of bars, dimensions and details of bar reinforcing and accesso-
ries.

PART 2 - PRODUCTS

2.1 FORMS

A.  Use form materials conforming to ACI 347.

B.  Form Lumber: Use lumber of sufficient quality and grade, size and stiffness to adequately sup-
port the work and ensure dimensional accuracy.

C.  Form Ties: Use form ties which do not leave an open hole through the concrete and which per-
mit neat and solid patching at every hole.

1. Use ties with cones that allow a 1" break back and facilitate patching.

2. On structures containing water or other liquid or below grade structures, use embedded
rod ties with integral water stops in addition to cones.

3. Wire ties and wood spreaders will not be permitted.

D.  Form Coatings: Form release coating shall be neat oil with surface wetting agent or chemical
release agent which effectively prevents absorption of moisture, prevents bonding with con-
crete, is non-staining to concrete and leaves the concrete with a paintable surface.

1. On surfaces to receive an applied coating, use a residual free chemical form release agent
which is compatible with the applied coating and will not prevent the applied finish from
satisfactorily bonding to the concrete.

E. Chamfer Strips: Chamfer strips shall be wood or polyvinyl strips or approved equal, designed
to be nailed in the forms to provide a 3/4" chamfer (unless indicated otherwise) at all exposed
edges and corners of concrete members.

2.2 REINFORCEMENT

A.  Comply with the following as minimums:

1. Bars: ASTM A615, Grade 60, unless otherwise shown on the drawings, using deformed
bars for Number 3 and larger.

2. Welded Wire Fabric: ASTM A185.

a. Use sheet (mat) welded wire fabric only.
b. Welded wire fabric supplied in rolls will not be accepted.

3. Bending: ACI 315 and ACI 318.

-~ D Re Page 3 of 18 Standard Technical Specifications
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Section 03 30 00
CAST-IN-PLACE CONCRETE

Fabricate reinforcement to the required shapes and dimensions, within fabrication tolerances

stated in the CRSI "Manual of Standard Practices".

Do not use reinforcement having any of the following defects:

1. Bar lengths, depths, or bends exceeding the specified fabricating tolerances.
2. Bends or kinks not indicated on the Drawings or required for this work.
3. Bars with excessive rust, scale, dirt, oil or other defects which will reduce the bond or the

effective cross section of the bar.

Furnish all support bars, tie bars, chairs, bolsters, etc. required for properly supporting and spac-

ing bars in the forms.

1. For slabs on grade, use supports with stand plates or horizontal runners where wetted
base materials will not support chair legs. Other supports must be approved by the Engi-
neer.

2. For exposed-to-view concrete surfaces, where legs of supports are in contact with forms,

provide supports with legs which are hot-dip galvanized, plastic protected or stainless

steel.

3. Supply supports for welded wire fabric as follows:

Welded Wire Welded Wire Maximum Support
Reinforcement Spacing Spacing
(diameter) (inches) (feet)

W9 or larger 12 and greater 4

W5 to W8 12 and greater 3

W9 and larger Less than 12 3

W4 to W8 Less than 12 2

Less than W4 Less than 12 1.5

Tie Wire: FS QQ-W-461, annealed steel, black, 16 gauge minimum.

Welding Electrodes: AWS AS5.1, low hydrogen, E70 series.

Splice Devices: Shall be sized to develop one hundred twenty-five (125%) percent of yield
strength of bar.

CONCRETE MATERIALS

Cement: Use Portland Cement: ASTM C150, Type I, Type I-P or Type 11, low alkali.

1. Where concrete will be exposed to sewage, use Type II or I-P cement.
2. Fly ash shall conform to ASTM C618, Class C or F.

3. Fly ash content shall not exceed 20% by weight of the total amount of cementations ma-

terials (Portland cement plus fly ash).
Aggregates:

L. Fine Aggregate: Conform to ASTM C33.
2. Coarse Aggregate: Conform to ASTM C33, Size #57.

Page 4 of 18
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CAST-IN-PLACE CONCRETE

C.  Water: Clean and potable and free from injurious amounts of deleterious materials.
D.  Admixtures
1. Air entraining admixture: ASTM C260.
2. Water reducing, set controlling admixture: Conform to ASTM C494.
a. Type A - water reducing.

b. Type D - water reducing and retarding.

3. Superplasticizers: Conform to ASTM C494, Types F and G.

a. Use superplasticizers in thin section placements and in areas of congested reinforc-
ing and/or embedded items, or where otherwise approved by the Engineer.
b. Use where conventional consolidation techniques are impractical.
4. Do not use admixtures containing calcium chloride.

E. Fiber Reinforcing

—

Use fiber reinforcing where indicated on the drawings.

2. Provide polypropylene or co-polymer fibers as manufactured by High Tech Fibers, Inc.,
Fibermesh Company or an approved equal.

3. Where required, use fiber reinforcing at a rate of 2.0 Ibs. per cubic yard unless another

rate is indicated on the drawings.

F. Curing Compounds

1. On all vertical and formed surfaces, construction joints, basin slabs, surfaces to receive an
applied coating or finish, and other surfaces except as otherwise indicated or specified,
use a non-residual, non-staining curing compound conforming to ASTM C309 Type 1
and 1D. Acceptable products are:
a. L&M Cure by L&M Construction Chemicals, Inc.

b. Horn WB-75 by A.C. Horn Company.
C. Sonosil by Sonneborn, Inc.
d. Approved equal.
2. On building floor slabs not otherwise receiving an applied coating or finish and on other

flatwork as indicated on the Drawings, provide an acrylic copolymer curing and sealing

compound conforming to ASTM C309 Type 1 and the following:

a. Non-yellowing.

b. Minimum 20% solids.

c. Maximum unit moisture loss in accordance with ASTM C156 - 0.40 kg./sq.m at 72
hours.

d. Acceptable products are Dress & Seal by L&M Construction Chemicals, Inc.,
Clear Seal Standard by A. C. Horn Company, Kure-N-Seal 0800 by Sonneborn,
Inc., or approved equal.

24 CONCRETE MIXES

-~ D Re Page 5 of 18 Standard Technical Specifications

renewable water resources 03 30 00



A.

C.

D.

E.
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Provide concrete with the compressive strengths shown on the drawings. When such strengths
are not shown on the drawings, provide the following 28-day strengths as minimum:

All s
All s

tructural concrete unless otherwise indicated on the Drawings: 4000 psi
idewalks, curbs and gutters, and unreinforced foundations: 3000 psi

Thrust blocking, backfill or encasement for piping, and concrete fill: 2500 psi
Prestressed or precast concrete: 5000 psi

Maximum Water Cement Ratios

4000 psi concrete 0.5
3000 psi concrete 0.53
2500 psi concrete 0.67

Entrained Air

3000 and 4000 psi concrete 5% = 1%

25
Slump

3
2

00 psi concrete Not Required
000 and 4000 psi concrete 4 +£1”
500 psi concrete 57+ 17

Production of Concrete

1.

General: Concrete shall be ready mixed and shall be batched, mixed and transported in
accordance with ASTM C94 except as otherwise indicated.

Monitor time and mix proportions by plant delivery slips.

Air Entraining Admixtures: Add air-entraining admixture into the mixture as a solution
and measure by means of an approved mechanical dispensing device.

Water reducing and retarding admixture: Add water reducing and retarding admixture
and measure as recommended by the manufacturer.

Addition of water to the mix upon arrival at the job site shall not exceed that necessary to
compensate for a 1" loss in slump, nor shall the design maximum water-cement ratio be
exceeded. Water shall not be added to the batch at any later time.

Weather Conditions: Control temperature of mix as required by ACI 306 "Cold Weather
Concreting" and by ACI 305 "Hot Weather Concreting".

PART 3 - EXECUTION

3.1

A.

B.

SURFACE CONDITIONS

Exami

ne the areas and conditions under which work of this Section will be performed. Correct

conditions detrimental to timely and proper completion of the Work. Do not proceed until un-
satisfactory conditions are corrected.

Water, mud, organic, and other detrimental material shall be removed from excavations before
concrete is deposited.

SO Re
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C.  Notify the Engineer prior to placing concrete and place no concrete until the formwork, rein-
forcing and embedded items have been inspected by the Engineer.

32 FORMWORK

A.  General

1. Construct forms in conformance with ACI 347.

2. Design, erect, support, brace and maintain formwork so it will safely support vertical and
lateral loads which might be applied until such loads can be supported safely by the con-
crete structure.

3. Construct forms to the exact sizes, shapes, lines and dimensions shown, and as required
to obtain accurate alignment, location, grades, level and plumb work in the finished struc-
ture.

4, Provide formwork sufficiently tight to prevent leakage of cement paste during concrete
placement. Solidly butt joints and provide backup material at joints as required to pre-
vent leakage and prevent fins.

B.  Form Construction and Erection

1. Construct forms in conformance with ACI 347.

2. Provide for openings, offsets, keyways, recesses, moldings, reglets, chamfers, blocking,
screeds, bulkheads, anchorages, inserts and other embedded items as required.

3. Hold inner and outer forms for vertical concrete together with combination steel ties and
spreaders approved by the Engineer.

4. Unless specifically stated otherwise, provide 3/4" chamfer at all exposed edges of con-
crete.

5. Provide temporary openings in the formwork where necessary to facilitate cleaning and
inspection of the formwork.

6. Coat form contact surfaces with approved form coating compound prior to placing rein-
forcing steel.

7. Do not allow excess form coating material to accumulate in the forms or to come in con-
tact with reinforcing surfaces which will bond to fresh concrete.

8. Side forms for footings may be omitted, and concrete may be placed directly against ex-
cavation only when requested by the Contractor and approved by the Engineer.

9. Provide a positive means of adjustment of shores and struts and ensure that all settlement
is taken up during concrete placing.

10.  Construct blockouts and formed openings of sufficient size and proper location to permit

final alignment of items within it or passing through it.

a. Allow sufficient space for grouting, packing or sealing around any items penetrat-
ing the opening as may be required to ensure watertightness.

b. Provide openings with continuous keyways with waterstops where required, and
provide a slight flare to facilitate grouting and the escape of entrapped air during
grouting.

c. Provide only blockouts or openings that are shown on the drawings or otherwise

approved by the Engineer.

C. Formwork Reuse: Reuse only forms that are in good condition and which maintain a uniform
surface texture on expose concrete surfaces.

SO Re
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Apply a light sanding as necessary to obtain a uniform texture.
Plug unused tie holes and penetrations flush with the form surface.

D. Removal of Forms

L.

Do not disturb or remove forms until the concrete has hardened sufficiently to permit
form removal with complete safety. Do not remove shoring until the member has ac-
quired sufficient strength to support its own weight, the load upon it, and the added load
of construction.

Do not remove forms before the following minimum times without prior approval from
the Engineer:

a. Sides of footings or slabs on grade 24 hrs
b. Walls not supporting load 48 hrs
c. Vertical sides of beams 48 hrs
d. Columns not supporting load 48 hrs
e. Suspended slabs or beam bottoms (forms only) 10 days

In determining the minimum stripping times, consider only the cumulative time during
which the ambient temperature of the air surrounding the concrete is above 50°.

Do not remove shoring for suspended slabs or beams until the concrete has reached 75%
of the specified 28-day strength.

When reshoring or backshoring is permitted or required, plan the operations in advance

and submit procedures to the Engineer for approval.

a. Design and plan all reshoring operations to support all construction loading and in
accordance with ACI 347.

Exercise care in removing forms from finished concrete surfaces so that surfaces are not
marred or gouged and that corners are true, sharp and unbroken.

Do not permit steel spreaders, form ties, or other metal to project from or be visible on
any concrete surface except where so shown on the drawings.

Whenever the formwork is removed during the curing period, continue to cure the ex-
posed concrete by one of the methods specified herein.

33 EMBEDDED ITEMS

A.  Embedded Items: Set anchor bolts and other embedded items accurately and securely in posi-
tion in the forms until the concrete is placed and set.

1.
2.

Use templates where practical for all anchor bolts.
Check locations of all anchor bolt and special castings prior to placing concrete and ver-
ify locations after concreting.

B.  Piping Cast in Concrete

—

SO Re
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Install and secure sleeves, wall pipes and pipe penetrations before placing concrete.

Do not weld or otherwise attach piping to reinforcing steel.

Support piping to be encased in concrete securely and on firm foundation so as to prevent
movement or settlement during concreting.
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C.  Locate electrical conduit so that it will not impair the strength of the construction.

1.

Do not use conduits running within (not passing through) a slab, wall or beam that are
larger in outside diameter than 1/2” the overall concrete thickness unless otherwise ap-
proved by the Engineer.

Do not space conduits closer than three conduit diameters apart unless otherwise ap-
proved by the Engineer.

34 REINFORCEMENT

A.  General: Comply with the specified codes and standards and Concrete Reinforcing Steel Insti-
tute's recommended practice for "Placing Reinforcing Bars" for details and methods of rein-
forcement placement and supports and as herein specified.

L.

2.

3.
4,

Clean reinforcement and remove loose dust and mill scale, earth, and other materials
which reduce or destroy bond with concrete.

Position and secure reinforcement against displacement by forms, construction, and the
concrete placement operations.

Use adequate number of ties to secure reinforcing.

Do not weld or field bend reinforcing without prior approval by the Engineer.

B.  Placing Reinforcing

L.

Provide and install all chairs, runners, bolsters, standees and other accessories in suffi-
cient quantities to satisfactorily position the reinforcing and hold it in place during con-
crete placement.

Support reinforcing for slabs on ground on chairs or bolsters with stand plates or a
properly sized concrete cube.
a. Use concrete bricks as supports only as approved by the Engineer.

Secure and tie dowels in place prior to placing concrete. Do not press dowels into wet
concrete.

C.  Concrete Cover: Unless otherwise indicated on the drawings or specified herein, install rein-
forcing with clear concrete coverage in conformance with ACI 318.

L.
2.

All reinforcement, regardless of size, exposed to water or sewage shall have 2" cover.
Place reinforcement a minimum of 2" clear of any openings or metal pipe or fittings.

D.  Splicing Reinforcement: Splice reinforcement steel in accordance with the latest revisions of
ACI 318 "Building Code Requirements for Reinforced Concrete" unless shown otherwise on
the drawings.

1.

2.
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All splices at wall corners or intersections and at wall and foundation intersections shall
be Class B tension splices.

All other splices of vertical or horizontal steel in walls shall be Class B tension splices as
per ACI 318.
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Horizontal ring steel in circular, non-prestressed concrete tanks shall be Class B tension
splices and the splices shall be staggered so that no more than 50% of the bars are spliced
at any one location.

All welded or mechanical splicing devices shall develop 125% of the yield strength of the
bar.

Column vertical bars shall lap 30 bar diameters with dowels at the base of the column un-
less otherwise noted. Dowels shall be the same size and quantity as column vertical bars
unless otherwise noted.

All splices not otherwise shown or specified shall be Class B tension lap splices.

Tolerances: Place bars in the locations indicated within the tolerances conforming to the CRSI
"Manual of Standard Practice".

Welded Wire Mesh: Install welded wire fabric in as long of a length as practicable and lay flat
before placing concrete.

1. Use only mat welded wire fabric. Do not use welded wire fabric from rolls.

2. Support and tie mesh to prevent movement during concrete placement.

3. Lap adjoining pieces at least one full mesh and lace splices with wire.

4. Provide, at a minimum, supports for welded wire fabric according to the Table in Section
2.2.D.3. Confirm the adequacy of the support spacings listed therein for the anticipated
construction loads. Increase the number of supports, if necessary, to assure that the final
position of the welded wire fabric will conform to that shown on the drawings.

5. Do not place welded wire fabric on the subbase surface and then hook or "pull up" the
reinforcement during concrete placement.

6. Do not lay welded wire fabric on top of the freshly placed concrete and then "walk it"
into place.

PLACING CONCRETE

Preparation

1. Remove foreign matter accumulated in the forms.

2. Rigidly close openings left in the formwork.

3. Wet wood forms sufficiently to tighten up cracks. Wet other material sufficiently to
maintain workability of the concrete.

4. Use only clean tools.

5. Provide and maintain sufficient tools and equipment on hand to facilitate uninterrupted
placement of the concrete.

6. Before commencing concrete, inspect and complete installation of formwork, reinforcing
steel and all items to be embedded or cast-in.

Conveying

1. Transport and handle concrete from the truck to the place of final deposit as rapidly as
practicable by methods which will prevent segregation or loss of ingredients to maintain
the quality of the concrete.

2. Provide equipment for lifting, dumping, chuting, pumping or conveying the concrete, of

such size and design as to insure a practically continuous flow of concrete at the delivery
and without separation of materials.
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3. Use hopers and elephant trunks where necessary to prevent the free fall of concrete for
more than 8'.

4. Do not use concrete that is not placed within 1 1/2 hours after water is first introduced
into the mix unless the slump is such that it meets the specified limits without the addi-
tion of water to the batch.

C. Placing

1. Deposit concrete as nearly as practicable in its final location so as to avoid separation due
to rehandling and flowing.

2. Deposit concrete in horizontal layers not deeper than 2', avoiding inclined layers.

3. Place concrete at such a manner that concrete upon which fresh concrete is deposited is
still plastic.

4. Bring slab surfaces to the correct level with screeds set to the proper elevation.

D. Hot Weather Placement: Place concrete in hot weather in accordance with ACI 305 "Hot
Weather Concreting" and as specified herein.

1. Do not place concrete whose temperature exceeds 100°F.
2. Thoroughly wet forms and reinforcing prior to placement of concrete.
3. Use additional set retarder as necessary to increase set time.
4. Limit the size of the pour where it may reduce the likelihood of cold joints due to reduced
set time.
5. Shade the fresh concrete as soon as possible after placing.
6. Start curing as soon as the concrete is sufficiently hard to permit without damage.
E. Cold Weather Placement: Place concrete in cold weather in accordance with ACI 306 and as

specified herein.

1. Except when authorized specifically by the Engineer, do not place concrete when the at-
mospheric temperature is below 40°F.
2. When cold weather placement is approved by the Engineer, heat either the mixing water
or aggregate or both so that the concrete temperature is between 65°F and 85°F.
3. Protect the freshly placed concrete by adequate housing or covering and provide heat to
maintain a temperature of not less than 5S0°F for not less than four days.
4. Do not add salts, chemicals, or other materials to the concrete mix to lower the freezing
point of the concrete.
F. Consolidation
1. Consolidate each layer of concrete immediately after placing, by use of internal concrete
vibrators supplemented by hand spading, rodding, or tamping.
a. Use vibrators having a 2" head diameter and a minimum frequency of 8000 vibra-
tions per second.
b. Provide sufficient number of vibrators to properly consolidate the concrete, keep-
ing up with placement operations.
c. Provide at least one spare vibrator on site.
2. Insert and withdraw vibrators at points approximately 18" apart.
3. Do not vibrate forms or reinforcement.
4. Do not use vibrators to transport concrete inside the forms.
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3.6 PROTECTION

A.  Protect the surface finish of newly placed concrete from damage by rainwater or construction
traffic.

B. Do not apply design loads to structures until the concrete has obtained the specified strength.

1.

Do not backfill against walls until they have reached the specified strength and all sup-
porting or bracing walls, slabs, etc. have also reached the specified strength, unless other-
wise permitted by the Engineer.

Protect structures from construction overloads.

3.7 CURING

A.  Beginning immediately after placement, protect concrete from premature drying, excessively
hot and cold temperatures and mechanical injury.

B.  Continuously cure concrete for a period of not less than 7 days after placement.

1.

2.

When seven-day cylinder breaks indicate, in the opinion of the Engineer, the possibility
of low strength concrete, provide additional curing as per the request of the Engineer.
When temperatures during the curing period fall below 40°F, provide additional curing
time as directed by the Engineer.

C.  Unless otherwise directed by the Engineer, cure concrete not in contact with forms in accord-
ance with one of the following procedures:

1.

SO Re
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Ponding or Sprinkling: Keep entire concrete surface wet by continuously sprinkling or
by allowing water to pond, covering all surfaces.

Wet Burlap: Thoroughly wet and cover all concrete surfaces with wet burlap mats as
soon as the concrete has set sufficiently to avoid marring the surface.
a. Keep the burlap continuously wet during the curing period.

Curing Blankets: Thoroughly wet concrete surfaces to be cured and cover with curing
blankets as soon as the concrete has set sufficiently to avoid marring the surface.

a. Weight the blankets down to maintain close contact with the concrete surface.

b. Use sheets of waterproof Kraft paper with the joints between sheets taped continu-
ously; or

c. Use sheets of 4 mil or thicker polyethylene with the joints between sheets continu-
ously taped.

Wet Sand: Apply a layer of sand over the entire surface and keep it continuously wet.

Curing Compound: Apply curing compound immediately after completion of the finish
on uniformed surfaces and within two hours after removal of forms on formed surfaces.

a. Spray the entire surface with two coats of liquid curing compound, applying the
second coat in the direction of 90° to the first coat.
b. Apply compound in accordance with the manufacturer's instructions to cover the

surface with a uniform film which will seal thoroughly.
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Hot Weather: When necessary, provide wind breaks, shading, fog spraying, sprinkling, ponding

or wet covering with a light colored material applying as quickly as concrete hardening and fin-
ishing operations will allow.

CONCRETE FINISHING

Finish Schedule: Unless otherwise indicated on the drawings, finish all concrete surfaces in ac-
cordance with the following schedule:

1. Form Finish: Formed surfaces not ordinarily exposed to view, including:
a. Interior walls of open tanks below a line one foot lower than the lowest normal wa-
ter level.
b. The underside of slabs not exposed to view.

c. Walls below grade.

2. Cementations Coating: All formed surfaces exposed to view including:
a. Interior walls of tanks above a line one foot lower than the lowest normal water
level.
b. The underside of slabs, soffits, etc. exposed to view.
3. Float Finish: Slab surfaces not exposed to view or not receiving an applied thin finish,
including:
a. Bottom slabs of tanks or structures containing water sewage or other liquid.
b. Foundations not exposed to view.
c. Roof slabs to be covered with insulation and/or built-up roofing.
4. Trowel Finish: Interior slab surfaces exposed to view or to receive an applied thin film
coating or floor finish, including:
a. Interior, indoor slabs and floors of buildings.
b. Surfaces on which mechanical equipment moves.
c. Floors receiving vinyl tile, resilient flooring, carpet, paint, etc.
5. Broom Finish: Exterior, outdoor slabs exposed to view including:
a. Outdoor floor slabs and walkways.
b. Other floors which may become wet or otherwise require a non-skid surface.
c. Sidewalks and concrete pavements.
6. Scratch Finish: Surfaces which are to receive a thick topping or additional concrete cast
against them including:
a. Surfaces receiving concrete equipment pads.
b. Floors receiving concrete topping.
c. Construction joints not otherwise keyed.
7. Edge Finish: Exposed edges of slabs not receiving chamfer including:
a. Sidewalk edges and joints.
b. Pavement edges and joints.

c. Other slab edges not chamfered.

Finishing Procedures
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Form Finish

a. Repair defective concrete.

b. Fill depressions deeper than 1/2".

c. Fill tie holes.

d Remove fins exceeding 1/2" in height.

Cementations Finish

a. Patch all tie holes and defects and remove all fins.

b. Within one day of form removal, fill all bug holes, wet the surfaces and rub with
carborundum brick until a uniform color and texture are produced; or

c. Dampen surfaces, brush apply a grout slurry consisting of 1 part portland cement
to 11/2 parts sand, and rub the surface vigorously with a stone. Remove all excess
grout.

d. Provide a two coat cement base waterproofing, sealing finish of Thoroseal and

Thoroseal Plaster Mix as manufactured by Standard Dry Wall Products, Inc. or an

approved equal.

1) Patch all tie holes and defects and removal all fins, and clean surface of all
dirt, laitance, grease, form treatments, curing compounds, etc.

2)  Key coat: Apply key coat of Thoroseal at a rate of two (2) Ibs. per sq.yd. by
fiber brush. Mix material using one part of Acryl 60 to three parts clean wa-
ter. Should material start to drag during application, dampen surface with
water. During hot weather periods, dampen surfaces with water prior to ap-
plication of key coat material. Key coat shall be allowed to cure for five (5)
days before applying finish coat.

3)  Apply a finish coat consisting of a four (4) to six (6) Ibs. per sq.yd. applica-
tion of Thoroseal Plaster Mix using steel trowel or spray gun. Color shall be
pearl gray unless otherwise noted. Mix dry material using one (1) part Acryl
60 to three (3) parts clean water. Firmly press the mix into all voids and
level with a steel trowel. When surface is set so that it will not roll or lift,
float it uniformly using a sponge float.

Float Finish

a. Begin floating when the water sheen has disappeared and when the surface has
stiffened sufficiently to permit the operation.

b. Cut down all high spots and fill all low spots and float the slab to a uniform sandy
texture.

Trowel Finish

a. Float finish as specified herein.
b. Power trowel to a smooth surface free of defects.
c. After the surface has hardened sufficiently, hand trowel until a ringing sound is

produced as the trowel is moved over the concrete surface.

Broom Finish
a. Float finish as specified herein.
b. Provide a scored texture by drawing a broom across the surface.

Scratch Surface

a. Screed the surface to the proper elevations.
b. Roughen with rakes or stiff brushes.
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7. Edge Finish: Tool slab edges and joints with a 3/8" radius edging tool.

3.9 SURFACE REPAIR
A.  Patching Mortar

1. Make a patching mortar consisting of 1 part Portland cement to 2 1/2 parts sand by damp
loose volume.

2. Mix the mortar using one part acrylic bonding admixture to two parts water.

B.  Tie Holes: Clean and dampen all tie holes and fill solidly with patching mortar.
C. Surface Defects

1. Remove all defective concrete down to sound solid concrete.

2. Chip edges perpendicular to the concrete surface or slightly undercut, allowing no feather
edges.

3. Dampen surfaces to be patched.

4, Patch defects by filling solidly with repair mortar.

D.  Allow the Engineer to inspect the work before placing the patching mortar.
E. Repair defective areas greater than 1 sq.ft. or deeper than 1 1/2" as directed by the Engineer us-
ing materials approved by the Engineer at no additional expense to the Owner.
3.10 JOINTS
A.  Construction Joints

1. Unless otherwise approved by the Engineer, provide construction joints as shown on the
drawings.

2. If additional construction joints are found to be required, secure the Engineer's approval
of joint design and location prior to start of concrete placement.

3. Continue all reinforcing across construction joints and provide 1 1/2" deep keyways un-
less indicated otherwise on the drawings.

a. Form keyways in place.

4, Provide water stops in all construction joints of liquid containing structures, structures

below grade or other structures as shown on the drawings.
B.  Expansion Joints

1. Provide expansion joints of size, type and locations as shown on the drawings.

2. Do not permit reinforcement or other embedded metal items that are being bonded with
concrete (except smooth dowels bonded on only one side of the joints, where indicated
on the drawings) to extend continuously through any expansion joint.

3. Provide water stops where required.
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B.

Section 03 30 00
CAST-IN-PLACE CONCRETE

Control or Contraction Joints

1. Locate and construct control and contraction joints in accordance with the drawings.

2. Where no specific joint pattern is indicated in slabs on grade or concrete pavements, sub-
mit a proposed joint layout to the Engineer for approval.

3. Where no specific joint details are shown on the drawings, joints may be tooled, pre-
formed or saw-cut.

4. Saw-cut joints as soon as the concrete has hardened sufficiently to prevent aggregates
from being dislodged by the saw.

FIELD QUALITY CONTROL

Concrete Cylinder Tests

L. During construction, prepare test cylinders for compressive strength testing, using 6" di-
ameter by 12" long single use molds, complying with ASTM C31.

a. Make a set of three test cylinders from each pour of 50 cubic yards or less, plus
one additional set of cylinders for each additional 50 cubic yards or fraction
thereof.

b. Identify each and tag cylinder as to date of pour and location of concrete which it
represents.

c. Deliver cylinders to testing lab selected by the Owner.

d. Cost for preparation, delivery and testing of cylinders shall be borne by the by the
Owner. Costs associated with re-testing failed tests shall be borne by the Contrac-
tor.

2. Should strengths shown by test cylinders fail to meet specified strengths for the concrete
represented, then:

a. Engineer shall have the right to require changes in the mix proportions as he deems
necessary on the remainder of the work.

b. Additional curing of those portions of the structure represented by the failed test
cylinders shall be accomplished as directed by the Engineer.

c. Upon failure of the additional curing to bring the concrete up to specified strength
requirements, strengthening or replacement of those portions of the structure shall
be as directed by the Engineer.

d. The Engineer may require additional testing of concrete in question by either non-

destructive methods such as the Swiss Hammer, Windsor Probe or Ultrasonics or
by coring and testing the concrete in question in accordance with ASTM C42.
Such testing shall be performed at no additional cost to the Owner.

Other Field Concrete Tests

1. Slump tests: Either the Engineer or a testing laboratory representative will make slump
tests of concrete as it is discharged from the mixer.

a. Slump test may be made on any concrete batch at the discretion of the Engineer.
b. Failure to meet specified slump requirements (prior to addition of any superplasti-
cizers) will be cause for rejection of the concrete.
2. Temperature: The concrete temperature may be checked at the discretion of the Engineer.

SO Re
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Section 03 30 00
CAST-IN-PLACE CONCRETE

3. Entrained Air: Air content of the concrete will be checked by a representative of the test-
ing laboratory at the discretion of the Engineer.

C.  Coordination of Laboratory Services: The Contractor shall be responsible for coordination of
laboratory services.

1. Maintain a log recording quantities of each type of concrete placed, date and location of
pour.
2. Inform the testing laboratory of locations and dates of concrete placement and other in-

formation as required to be identified in the laboratory's test reports.

D.  Tests required because of extensive honeycombing, poor consolidation of the concrete or any
suspected deficiency in the concrete will be paid for by the Contractor.

E. Dimensional Tolerances
1. Dimensional tolerances for allowable variations from dimensions or locations of concrete
work, including the locations of embedded items shall be as given in ACI 301.
2. Where anchor bolts or other embedded items are required for equipment installation,

comply with the manufacturer's tolerances if more stringent than those stated in ACI 301.

F. Watertight Concrete

—

All liquid containing structures, basements or pits below grade shall be watertight.
2. Any visible leakage or seepage shall be repaired as instructed by the Engineer at no ex-
pense to the Owner.

3. Where physical evidence of honeycombing, cold joints or other deficiencies which may
impair the watertightness of a structure exists, the Engineer may at his discretion call for
leak testing of the structure.

a. Fill the structure with water and allow to stand for not less than 48 hours.

b. Make repairs on the structure until all visible leaks are sealed and the leakage rate
of the water in the structure is less than 0.1% of the volume held in the structure
per day.

c. The cost of testing and repairs shall be performed at no expense to the Owner.

G.  Concrete which fails to meet strength requirements, dimensional tolerances, watertightness cri-
teria, or is otherwise deficient due to insufficient curing, improper consolidation or physical
damage shall be replaced or repaired as instructed by the Engineer at no expense to the Owner.

END OF SECTION 03 30 00
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Section 03 60 00
GROUTING

PART 1 - GENERAL

11 SUMMARY
A.  Section Includes:
1. Portland cement grout.
2. Rapid-curing epoxy grout.
3. Non-shrink cementitious grout.
B. Related Requirements:
1. Section 03 30 00 - Cast-in-Place Concrete: Cast-in-place or in-situ concrete for structural
building frames, slabs on fill or grade, and other concrete components.
1.2 REFERENCE STANDARDS
A.  American Concrete Institute:
1. ACI 301 - Specifications for Structural Concrete for Buildings.
2. ACI 318 - Building Code Requirements for Structural Concrete.
B.  ASTM International:
1. ASTM C33 - Standard Specification for Concrete Aggregates.
2. ASTM C40 - Standard Test Method for Organic Impurities in Fine Aggregates for
Concrete.
3. ASTM C150 - Standard Specification for Portland Cement.
4, ASTM C191 - Standard Test Methods for Time of Setting of Hydraulic Cement by Vicat
Needle.
5. ASTM C307 - Standard Test Method for Tensile Strength of Chemical-Resistant Mortar,
Grouts, and Monolithic Surfacings.
6. ASTM C531 - Standard Test Method for Linear Shrinkage and Coefficient of Thermal
Expansion of Chemical-Resistant Mortars, Grouts, Monolithic Surfacings, and Polymer
Concretes.
7. ASTM C579 - Standard Test Methods for Compressive Strength of Chemical-Resistant
Mortars, Grouts, Monolithic Surfacings, and Polymer Concretes.
8. ASTM C827 - Standard Test Method for Change in Height at Early Ages of Cylindrical
Specimens of Cementitious Mixtures.
C. U. S. Army Corps of Engineers Concrete Research Division (CRD):
1. CRD-C621 - Non-Shrink Grout.
1.3 SUBMITTALS
A.  Product Data: Submit manufacturer information regarding grout.
@ J Re Page 1 of 6 Standard Technical Specifications
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Section 03 60 00
GROUTING

Manufacturer's Certificate: Certify that products meet or exceed specified requirements.

Manufacturer Instructions: Submit instructions for mixing, handling, surface preparation, and
placing epoxy-type and non-shrink grouts.

Field Quality-Control Submittals: Indicate results of Contractor-furnished tests and inspections.
Qualifications Statement:

1. Submit qualifications for manufacturer.

QUALIFICATIONS

Manufacturer: Company specializing in manufacturing products specified in this Section with
minimum 5 years’ experience.

DELIVERY, STORAGE, AND HANDLING

Comply with Section 01 66 00 — Materials Storage Handling and Protection

Inspection: Accept materials on Site in manufacturer's original packaging and inspect for damage.
Store materials according to manufacturer instructions.

Protection:

1. Protect materials from moisture and dust by storing in clean, dry location remote from

construction operations areas.
2. Provide additional protection according to manufacturer instructions.

PART 2 - PRODUCTS

2.1 PORTLAND CEMENT GROUT
A.  Portland Cement: Comply with ASTM C150, Type I and II.
B.  Water:
1. Potable.
2. No impurities, suspended particles, algae, or dissolved natural salts in quantities capable
of causing:
a. Corrosion of steel.
b. Volume change increasing shrinkage cracking.
C. Efflorescence.
d. Excess air entraining.
@ J Re Page 2 of 6 Standard Technical Specifications
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Section 03 60 00
GROUTING

Fine Aggregate:
1. Washed natural sand.
2. Gradation:
a. Comply with ASTM C33.
b. Represented by smooth granulometric curve within required limits.

3. Free from injurious amounts of organic impurities according to ASTM C40.

Mix:

=

Portland cement, sand, and water.
2. Do not use ferrous aggregate or staining ingredients in grout mixes.

NON-SHRINK CEMENTITIOUS GROUT

Manufacturers:

1. Sika Corporation, Quickrete, Euclid Chemical or equal.
2. Furnish materials according to manufacturer standards.

Description:

1. Pre-mixed and ready-for-use formulation requiring only addition of water.
2. Non-shrink, non-corrosive, non-metallic, non-gas forming, and no chlorides.

Performance and Design Criteria:

1. Certified to maintain initial placement volume or expand after set, and to meet following
minimum properties when tested according to CRD-C621 for Type D non-shrink grout:

a. Setting Time:
1) Initial: Approximately two hours.
2) Final: Approximately three hours.
3)  Comply with ASTM C191.

b. Maximum Expansion: 0.10 to 0.40 percent.

C. Compressive Strength:
1)  One-Day: 4,000 psi.
2)  Seven-Day: 7,000 psi.
3)  28-Day: 10,000 to 10,800 psi.
4)  Comply with CRD-C621.
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Section 03 60 00
GROUTING

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Section 017000 - Execution and Closeout Requirements: Requirements for installation
examination.

B.  Verify areas to receive grout with Engineer.

3.2 PREPARATION

A.  Section 017000 - Execution and Closeout Requirements: Requirements for installation
preparation.

B. Remove defective concrete, laitance, dirt, oil, grease, and other foreign material from concrete
surfaces by brushing, hammering, chipping, or other similar means until sound and clean concrete
surface is achieved.

C.  Roughen concrete lightly, but not to interfere with placement of grout.

D.  Remove foreign materials from metal surfaces in contact with grout.

E.  Align, level, and maintain final positioning of components to be grouted.

F. Saturate concrete surfaces with clean water, and then remove excess water.

G.  Follow manufacturer’s requirements for specific weather and temperature conditions.

3.3 INSTALLATION
A.  Formwork:
1. Construct leakproof forms anchored and shored to withstand grout pressures.
2. Install formwork with clearances to permit proper placement of grout.
3. As specified in Section 03 10 00 - Concrete Forming and Accessories.
B. Mixing:
1. Portland Cement Grout:
a. Use proportions of two parts sand and one part cement, measured by volume.
b. Prepare grout with water to obtain consistency to permit placing and packing.
C. Mix water and grout in two steps:
1)  Premix using approximately 2/3 of water.
2)  After partial mixing, add remaining water to bring mix to desired placement
consistency and continue mixing two to three minutes.
@ J Re Page 4 of 6 Standard Technical Specifications
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Section 03 60 00
GROUTING

d. Mix only quantities of grout capable of being placed within 30 minutes after mixing.
e. Do not add additional water after grout has been mixed.
f. Minimum Compressive Strength: 2,000 psi in 28 days.

Non-shrink Cementitious Grout:

a. Mix and prepare according to manufacturer instructions.

b. Minimum Compressive Strength: 10,000 psi in 28 days.

C. When 2” or less clearance provide only grout and water.

d Where clearance/depth is greater than 2” addition of stone is allowed in accordance
with manufacturer’s recommendations.

Strictly follow manufacturer’s recommendations for adding water.

Mechanically mix in accordance with manufacturer’s recommendations.
Retempering of grout is not permitted.

«Q — o

Mix grout components in proximity to Work area and transport mixture quickly and in
manner not permitting segregation of materials.

C.  Placing of Grout:

1. Place grout material quickly and continuously.

2. Do not use pneumatic-pressure or dry-packing methods.

3. Apply grout from one side only to avoid entrapping air.

4. Do not vibrate placed grout mixture or permit placement if area is being vibrated by nearby
equipment.

5. Thoroughly compact final installation and eliminate air pockets.

6. Do not remove leveling shims for at least 48 hours after grout has been placed.

7. After shims have been removed, fill voids with grout.

D.  Curing:

1. Prevent rapid loss of water from grout during first 48 hours by use of approved membrane
curing compound or by using wet burlap method.

2. Immediately after placement, protect grout from premature drying, excessively hot or cold
temperatures, and mechanical injury.

3. After grout has attained its initial set, keep damp for minimum three days.

3.4 FIELD QUALITY CONTROL

A.  Testing:
1. Comply with ACI 318.
2. Submit proposed mix design to Engineer of Record for review prior to commencement of
3. \'I/'\é(;[ls( .of grout components may be performed to ensure compliance with specified

P Re

requirements in ACI 318.
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END OF SECTION 03 60 00
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Section 26 00 00
ELECTRICAL

PART 1 - GENERAL

1.1

1.2

A.

SUMMARY

The contractor shall provide electrical equipment and materials as shown on the plans and as
specified herein, including all items which may be reasonably implied in order to provide a
complete and operational system.

All work shall be in accordance with the most current edition of the National Electric Code, as
well as local inspection department requirements that has jurisdiction.

All work must be performed using a licensed electrician.
Obtain necessary permits and pay associated fees prior to starting work.

Make necessary arrangements with the utility for power service and arrange for temporary
power as required.

SUBMITTALS
Shop Drawings shall be submitted for review and shall include the following:
1. Materials list of items proposed to be provided under this Section.

2. Manufacturer’s specifications, other data and shop drawings needed to prove compliance
with the specified requirements. Provide the following approval drawings:

Service Entrance Disconnect Switch

Main Breaker.

Automatic Transfer Switch

Manual Transfer Switch

Combination Power Center.

Wiring devices and cover plates.

Conduit and fittings.

Conductors.

Connectors.

Lighting fixtures.

Surge Suppression Device.

Test Instruments to be used for ground resistance test and insulation tests.

mETITER@R Mo s o

3. Manufacturer’s recommended installation procedures which, when approved by the
Engineer, will become the basis for accepting or rejecting actual installation procedures
used on the Work.

Manual: Upon completion of this portion of the Work and as a condition of its acceptance,
provide operation and maintenance manuals in accordance with these Specifications. Include
within each manual:

( > R e Page 1 of 18 Standard Technical Specifications
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1.3

A.

B.

C.

D.

1.4

A.

B.

C.

Section 26 00 00
ELECTRICAL

1. Copy of the approved Record Documents for this portion of the Work indicating actual
as-built conditions.

2. Copies of all circuit directories.
3. Copies of all warranties and guaranties.
WARRANTY

Provide standard one (1) year warranty on all labor and materials.
Provide a five (5) year warranty on all LED fixtures.

Provide minimum five (5) year warranty on Surge Protection Devices, incorporating unlimited
replacements of suppressor parts if destroyed by transients during the warranty period.

Provide standard five (5) year parts and labor warranty on automatic transfer switch.

POWER SUPPLY
Three phase power is required for all sites unless otherwise approved by ReWa.

For pump stations utilizing pumps 20 hp and less, a 120/208 volt, 3 phase service shall be
provided unless otherwise approved by ReWa.

For pump stations utilizing pumps great than 20 hp, a 277/480 volt, 3 phase service shall be
provided unless otherwise approved by ReWa.

PART 2 - PRODUCTS

2.1 GENERAL
A.  Provide only materials that are new, of the type and quality specified. Where Underwriters’
Laboratories, Inc. have established standards for such materials, provide only materials bearing
the UL label. Materials called for are to be considered as standard that, however, implies no
right on the part of the Contractor to substitute other materials and methods without written
authority from the Engineer.
2.2 RACEWAYS
A.  Applicable Standards:
1. ANSI C80.5: Rigid Aluminum Conduits.
2. ANSI/NEMA FB1: Fittings and Supports for Conduit and Cable Assemblies.
3. UL 651-2011: Schedule 40 PVC and schedule 80 Rigid PVC Conduit.
4. UL 514B: Flexible conduit fittings.
( > R Page 2 of 18 Standard Technical Specifications
e 26 00 00

renewable water resources



Section 26 00 00

ELECTRICAL

5. NEMA FB 1: Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical
Metallic Tubing and Cable.

6. ASTM F512: Polyvinyl Chloride (PVC) Conduit.

7. FS-WW-C-540C: Federal Specification for Rigid Aluminum Conduit.

8. FS WW-C 566: Federal Specification for Flexible Metal Conduit.

B.  Provide conduit and fittings conforming to the above standards.
C.  Rigid aluminum conduit:

l. Provide threaded type fittings and form 8 conduit bodies with material to match conduit.

2. Provide seal fittings for rigid aluminum conduit where indicated on the plans equal to
Crouse-Hinds series EYSX. Provide sealing compound and fiber by Crouse-Hinds or
approved equal:

a. Sealing Compound: Chico A.
b. Sealing Fiber: Chico X.

3. Provide thread type fittings and conduit bodies with matching material.

4. Provide standard aluminum electric conduit couplings
a. Do not use pipe couplings or sleeves.

5. Provide aluminum fittings.

6. Do not imbed aluminum conduit concrete containing chlorides, unwashed beach sand,
sea water, or coral bearing aggregates without PVC coating, heat shrink or two coats of
bitumastic.

7. Use strap wrenches for tightening aluminum conduit.

a. Do not use Pipe wrenches, channel locks, chain wrenches, pliers, etc.

8. Clean and coat all threads on aluminum conduit and fittings with “No-Oxide” compound
before using.

9. Completely cover Aluminum conduit installed in concrete or below grade with two (2)
coats of bitumastic paint or PVC coating.

10.  Terminate aluminum conduit entering below grade pullboxes with grounding type
bushings and connected to a 3/4" x 10” copperclad rod with a #6 bare copper wire.

11.  Allrisers from underground, concrete pads:

a. Provide heat shrink tubing (Raychem or equal), PVC coating or two coats of
bitumastic paint to a point not less than 6 inches above grade or surface of slab.
D.  Provide watertight aluminum flexible conduit for flexible installations.

E. Conduit/Cable supports — properties:

1.

®Re

Provide aluminum supports for all exposed metallic conduit as manufactured by Unistrut
or approved equal.
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ELECTRICAL
F. All conduits to conform to the following specifications:
1. Installations under concrete slab: Schedule 40 PVC
2. Exposed locations: Rigid aluminum conduit.
3. Installations in concrete-encased duct banks: Schedule 40 PVC.
4. Installations underground exposed to earth: Rigid aluminum conduit with PVC or other

coating.

23 CONDUCTORS

A.  Applicable standards:

1. NEMA WC 3: Rubber-Insulated Wire and Cable for the Transmission and Distribution
of Electrical Energy.
2. NEMA WC 5: Thermoplastic-Insulated Wire and Cable for the Transmission and
Distribution of Electrical Energy.
3. UL 44 —2018: Rubber-Insulated Wires and Cables.
4. UL 83 —2017: Thermoplastic-Insulated Wires and Cables.
5. UL 854 —2004: Service Entrance Cables.
B. Conductors Acceptable Manufacturers:
1. Okonite.
2. Pirelli.
3. Southwire.
4. Superior Essex.
5. Belden.
C.  Connectors Acceptable Manufacturers:
1. ILSCO
2. Polaris

D.  Conductor types:

1.

®Re

Low voltage conductors (0 to 600V):

a. For secondary service entrance, feeders, underground, under floor, in damp or wet
locations, and to any process associated equipment provide copper, 600V, 90°C,
Type XHHW.

For all other low voltage conductors, provide copper, 600V, 75°C, Type THWN.
Provide stranded conductors for sizes #12 and larger.

Provide same type of equipment grounding conductors as specified above.
Provide all branch circuit wiring installed within ballast compartment of light
fixtures rated 90°C, Type THHN.

oac o

f. Analog Control/Communications (TSP or TST) — Provide tinned copper,
polyethylene insulated, twisted pair or triplet, aluminum-polyester, overall shield
with 20-gauge drain.

g. Provide analog signal conductors sized as shown on drawings with minimum size
of 18-gauge.
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Section 26 00 00
ELECTRICAL

h. For all discrete signal conductors, provide copper stranded, 600V, Type THWN
with a minimum size of #14, unless otherwise noted.

1. For all control conductors installed in underground conduits provide cable listed as
suitable for direct burial.

Splices, Connections and Terminations (0 to 600V):

a. For #8 AWG, use solderless pressure connectors with insulating covers for copper
wire splices and taps. Use insulated spring wire connectors with plastic caps for
#10 AWG and smaller.

b. Use insulated, mechanical connectors for copper wire splices and taps, #6AWG
and larger. Tape connectors with electrical tape to prevent moisture infiltration.

C. Where connections are located in manholes or handholes use insulated submersible

type.

24 GROUNDING AND BONDING

A.  Applicable standards:

UL 467-2013: Grounding and Bonding Equipment.

NFPA 70: National Electrical Code.

ANSI/IEEE 32: Requirements, Terms and Test Procedures for Neutral Grounding
Devices.

IEEE 80: Guide for Safety in Substation Grounding.

IEEE 81: Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface
Potentials of a Ground System.

NETA ATS: Acceptance Testing Specifications for Electrical Power Distribution
Equipment and Systems (International Electrical Testing Associates).

B.  Grounding electrodes (Rod type):

L.

wbkwbn

Acceptable Manufacturers:
a. LTV Copperweld.
b. Line Material.

Material: Copper-clad steel.
Diameter: 3/4”.
Length: 10°-0”
Type: Sectional.

C. Mechanical connectors:

1.

2.

®Re

Acceptable Manufacturers:
a. Burndy.

b. Robbins.

c. Harger.

Material: Bronze.
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D.  Exothermically-welded connections:

1.

Acceptable Manufacturers:
a. Cadweld.
b. Or Approved Equal

E. Grounding Electrode Conductor:

1.
2.

Material: Bare, soft-drawn, stranded, copper.
Minimum size: Meet NFPA 70 requirements.

F. Bonding Material:

1.
2.

Material: Bare, soft-drawn, stranded, copper.
Minimum size: Meet NFPA 70 requirements.

G.  Regulatory requirements:

1.

Section 26 00 00
ELECTRICAL

Products: Listed and classified by UL as suitable for the purpose specified and indicated.

H. Ground Access Wells:

Provide 12x12”x12” polymer concrete ground access well where indicated on plans.

1.

2. Provide engraved cover with “ground” indicator.

3. Rated for a minimum of 20,000 Ibs.

4. Provide Harger GAW series or approved equal.
2.5 SURGE PROTECTIVE DEVICE

A.  Applicable standards:

1.
2.
3.

UL SPD Type 4CA
IEC 61643-11 2011
EN 61643-11 2012

B.  Acceptable Manufacturers:

l. Phoenix Contact.
2. Maxivolt.
3. Or Approved Equal.
C.  Surge Protective Device:
1. Install Surge Protective Device on din rail in NEMA 4X 316 stainless steel enclosure
2. Provide din rail mounted input fusing and maintenance disconnect.
3. Lead lengths shall not exceed 18”.
4. Installation shall be in accordance with manufacturer’s instructions.
5. Provide SPD with one set of NO/NC dry contacts.
6. Provide SPD with protection-indicating LED’s.

®Re
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Section 26 00 00

ELECTRICAL
7. Provide UL nominal discharge current rating of 20KA.
8. Provide SPD that meets or exceeds the following criteria:
a. Maximum UL Suppression Voltage Rating (SVR) and Maximum Operating
Voltage (MCOV):

System Voltage L-N L-G | N-G L-L MCOV
208/120V 30 175 175 | 150 350 175
480/277V 30 320 320 | 260 640 335

2.6

2.7

OUTLET BOXES/RECEPTACLES/SWITCHES

Applicable standards:

1. ANSI/NEMA OS 1: Sheet-steel Outlet Boxes, Device Boxes, Covers and Box Supports.
2. NEMA 250: Enclosures for Electrical Equipment (1000 Volts Maximum).

3. NEMA FB 1: Type FD, Cast Ferroalloy Boxes.

4. UL 508: UL Standard for Safety Industrial Control Equipment.

Types and properties:

1. Outlet boxes:
a. Cast aluminum boxes where exposed. (NEMA FB1; deep type, gasketed cover,
threaded hubs).
b. Provide rubber or neoprene gasketed covers of similar metal.

Pull and junction boxes:

1. Sheet metal boxes:
a. Outdoor location installations: Provide NEMA 4X 316 stainless steel.

Receptacles/Switches:

1. Hubbell Cat. No. GF-5362, Pass & Seymour equivalent, Leviton equivalent, or equal, for
20A, 120V, duplex, ground fault circuit interrupting type.

2. Wall Switches, Single Pole, 20 A, 120-277V equivalent to Hubbell No. 1221, Pass &
Seymour No. 20AC1, Leviton equivalent, or equal. Switches rated 30 A, 120-277V shall
be Leviton 3031, Hubbell equivalent, Pass & Seymour equivalent, or equal.

LIGHTING

Applicable standards:

1. FS W-F-414: Fixture, Lighting.
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Section 26 00 00
ELECTRICAL

Canopy fixtures:

1. Provide 4’ enclosed wet location surface mounted fixture with stainless steel mounting
bracket and latches.

2. Nominal lumens: 6200

3. Minimum CRI & CCT: 82 CRI, 5000K.

4. H.E. Williams 96-4-L62/850-HIAFR-DRV-UNYV or equal.

Flood lights:

1. Provide LED wide area floodlight (107 degrees) with wet location listing
2. Nominal lumens: 7400

3. Minimum CRI & CCT: >70 CRI, 5000K.

4. Cree #C-FL-A-RTF1-7L-50K-DB or equal

DISCONNECT SWITCHES
Applicable standards:

1. FS W-S-865: Switch, box (enclosed), surface-mounted.
2. NEMA KS 1: Enclosed switches.

Acceptable manufacturers — disconnect/safety switches:

1. General Electric.
2. Square D.
3. Eaton.

Disconnect Switches:

L. Non-fusible (disconnect) switch assemblies: NEMA KS 1; type HD; quick-make, quick-
break, load interrupter enclosed knife switch with externally operable handle interlocked
to prevent opening front cover with switch in ON position.

a. Provide override screw to permit opening front cover with switch in ON position.
b. Provide the handle lockable in OFF position.
c. Provide enclosure types as indicated on Drawings.

Provide NEMA 4X 316 stainless steel enclosures.

Service entrance disconnect switch shall be suitable for service entrance.

MAIN CIRCUIT BREAKERS
Applicable standards:

1. FS W C 375: Circuit Breakers, Molded Case, Branch Circuit and Service.
2. NEMA AB 1 93: Molded Case Circuit Breakers and Molded Case Switches.
3. UL-489: Molded Case Circuit Breakers and Circuit Breaker Enclosures.
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4. UL-50: Cabinets and Boxes.
5. NEMA-250: Enclosures for Electrical Equipment.

B.  Acceptable manufacturers:
1. General Electric.
2. Square D.
3. Eaton.
C.  Enclosed Circuit Breakers:
1. Enclosed Molded-Case Circuit Breaker: NEMA AB 1, lockable handle. Handle lockable
in OFF position. Provide enclosures type as indicated on Drawings.
2. Provide frame size, trip rating, interrupting rating, and auxiliary devices as required for
application.
3. Provide NEMA 4X 316 stainless steel enclosures.
2.10 COMBINATION POWER CENTERS
A.  Applicable standards:
l. UL 1062: Standard for Unit Substations.
B.  Acceptable manufacturers:
1. General Electric.
2. Square D.
3. Eaton.
C.  The combination power center consists of an encapsulated dry type transformer, primary and
secondary main circuit breakers, and secondary panelboard all in one enclosure.
1. Transformer Rating: KVA, primary voltage, secondary voltage, frequency and number of
phases shall be as shown on the Drawings.
2. Branch Circuits: Molded case circuit breakers, plug in thermal magnetic type with
number of poles and trip ratings as shown on the Drawings.
3. Enclosure: Weatherproof, NEMA 3R, stainless steel.
2.11 MANUAL TRANSFER SWITCH
A.  Applicable standards:
1. UL 50: Standard for Enclosures for Electrical equipment.
B.  Acceptable manufacturers:
1. Trystar or approved equal.
( > R Page 9 of 18 Standard Technical Specifications
e 26 00 00

renewable water resources



Section 26 00 00
ELECTRICAL

C.  Rotary Manual Transfer Switch:

1. Docking Station shall have integrated Rotary Manual Transfer Switch (MTS).
a. MTS shall be three positions. Stationary Generator-Off-Portable Generator.
b. MTS shall be located behind pad lockable door to prevent any tampering by
unauthorized personnel.
C. MTS shall be fully rated for manual transfer under load. MTS’ that require a no
load manual transfer do not meet these specifications.

D. Enclosures:

1. Surface mount, NEMA 3R rain-tight, aluminum enclosure with rake system for cable
entry at the bottom.

2. Cable entry area at the bottom of the enclosure shall be covered by a hinged trap door.
a. It shall be possible to close and lock the front door to the enclosure with the trap
door open, and power cables connected through the bottom of the enclosure. The
enclosure shall maintain NEMA 3R integrity with power cables connected.

3. Front Cover:
a. Hinged.
b. Gasketed.
c. Pad-lockable latch.
4. Finishes:
a. Paint after fabrication. Powder coated Hammer Gray.

E. Phase, Neutral, and Ground Buses:

Material: Silver-plated, Tin-plated or Hard-drawn copper, specified upon order.
Equipment Ground Bus: bonded to box.

Isolated Ground Bus: insulated from box.

Ground Bus: 25%, 50% or 100% of phase size.

Neutral Bus: Neutral bus rated 100 percent of phase bus.

Round edges on bus.

ANl S e

F. Inputs connectors shall be Camlok style mounted on 45° angle plate or on gland plate.

G.  Output connectors shall be broad range set-screw type, located behind an aluminum barrier.

H.  Lockable rake system with reinforced support struts to reduce cable theft.

L Voltage & Phase shall be as shown on project one-line drawing. Camloks provided for
incoming generator power shall be color coded as appropriate for the specified voltage.

J. Amperage rating shall be as shown on project one-line drawing.
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ELECTRICAL

K.  Provide auxiliary contacts on switch to switch start signal from stationary generator to portable
generator.

2.12 AUTOMATIC TRANSFER SWITCH - Furnished by Generator Supplier

A.  Applicable standards:

l. UL 1008: Standard for Automatic Transfer Switches.
2. NFPA 70: National Electrical Code.
3. NFPA 99: Essential Electrical Systems for Health Care Facilities.
4. NFPA 110: Emergency and Standby Power Systems.
5. IEEE 446: IEEE Recommended Practice for Emergency and Standby Power Systems for
Commercial and Industrial Applications.
6. NEMA ICS10-2005: AC Automatic Transfer Switches.
B.  Acceptable manufacturers:
1. American Switch Company (ASCO).
2. Caterpillar.

C.  The following specifications are based on the Caterpillar series power transfer switch and
should be considered as a minimum for features and quality.

D.  Provide a stand-alone automatic transfer switch rated for site voltage (277/480 volt or 120/208
volt, 3-phase, 4-wire, wye, 60 Hz). Provide unit enclosures as shown on drawings with NEMA
4X 304 stainless steel as a minimum.

E. Provide switch as true double throw, mechanically held, electrically operated, utilizing a
reliable field proven, single-solenoid operator with contacts easily accessible for inspection and
preventive maintenance.

F. Provide 3-pole switch with solid neutral as shown on drawings.

G.  Provide amperage and voltage ratings as shown on drawings.

H.  Provide the following features:

1. Microprocessor Controls.
2. Optically isolated RS-485 Serial Communication Interface.
3. In-phase Monitor.
4. Selective Load Disconnect.
5. Engine Exerciser.
6. Solid Neutral.
7. Switch Position Lights.
8. Source Availability Lights.
9. Source Availability Contacts.
10.  Test Switch.
11. Time Delay Bypass Switch.
12.  One (1) NO and one (1) NC Contacts Rated 10 amps 250VAC.
( > R Page 11 of 18 Standard Technical Specifications
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A.
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C.

D.

Section 26 00 00
ELECTRICAL

13. 60 or 50 Hz Selectable.

14.  3- phase or 1- phase Selectable.

15.  Two (2) NO and two (2) NC Auxiliary Contacts.
16. Manual Transfer Option.

17.  Strip Heater with Thermostat.

18.  Deluxe Exerciser.

19. Time Delay Adjustments:
a. Override Momentary Normal Outage - 1-3 Seconds.

b. Transfer to Emergency - 0-5 Minutes.

C. Override Momentary Emergency Outage - 4 Seconds.
d. Retransfer to Normal - 1 Second — 30 Minutes.

€. Unloaded Running Time Cool Down - 5 Minutes.

20.  Voltage and Frequency Settings:
a. Normal Source Voltage:
1)  PU-90%-95%.
2) DO -70%-85%.

b. Emergency Source Voltage:
1) PU - 90%.
2) DO - 75%.
C. Emergency Source Frequency:
1) PU - 95%.
2) DO - 85%.
LABELING

Mark all electrical equipment with black phenolic material having engraved letters with white
core having one-half inch (}2”) engraved lettering to match designations on one-line diagram.

Mark all electrical 480, 208 and 240-volt equipment with red laminated plastic nameplates
having one-half inch (1/2”) engraved lettering, reading 480 VOLTS, 208 VOLTS, or 240
VOLTS.

Attach plates to equipment with weatherproof, UV resistant adhesive transfer tape 3M VHB or
equal

Arc Flash Labels: Provide labels as required by NFPA 70E.

PART 3 - EXECUTION

3.1 SURFACE CONDITIONS
A.  Examine the areas and conditions under which work of this Section will be performed. Correct
conditions detrimental to timely and proper completion of the Work. Do not proceed until
unsatisfactory conditions are corrected.
( > R Page 12 of 18 Standard Technical Specifications
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3.5

3.6

Section 26 00 00
ELECTRICAL

PREPARATION

Coordination:

1. Coordinate as necessary with other trades to assure proper and adequate provision in the
work of those trades for interface with the work of this Section.

2. Coordinate the installation of electrical items with the schedule for work of other trades
to prevent unnecessary delays in the total Work.

ELECTRICAL SERVICE

Verify location of utility transformer pad and install per utility company specifications,

providing all materials and labor required for a complete installation. Verify location of utility

company secondary delivery point and report any discrepancies to the Engineer immediately.

TRENCHING AND BACKFILLING

Perform trenching associated with the work of this Section in strict accordance with the

provisions of the National Electric Code.

CONDUCTORS

Terminate #14 AWG stranded conductors where indicated for control, using insulated
compression-type spade lugs.

Terminate #12 AWG stranded conductors using insulated compression-type spade lugs.
The conductor lengths for parallel circuits must be made equal.

Neatly train and lace all wiring inside boxes, equipment, and panel boards.

COLOR CODE AND MARKERS

Provide color-coding for #12 and #10 conductors as follows:

277/480-Volt 120/208(240)-Volt
Phase “A” Brown Black
Phase “B” Orange Red
Phase “C” Yellow Blue
Neutral White with Tracer White
Ground Green Green
o R e Page 13 of 18 Standard Technical Specifications
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ELECTRICAL

B.  Mark all conductors #8 and larger and all feeders with plastic tape to match the above color-

coding.
3.7 SPLICES, CONNECTIONS, AND TERMINATIONS IN 600V. CONDUCTORS

A.  Splice only in accessible junction boxes.

B.  Thoroughly clean wires before installing lugs and connectors.

C.  Terminate spare conductors with electrical tape or wire nuts.

3.8 RACEWAYS AND FITTINGS

A.  Apply thread compound to all field-cut threads prior to installation.

B.  Cut all conduits square using a saw or pipe cutter and de-burr cut ends.

C.  Install the conduit to the shoulder of fittings and couplings and fastened securely.

D. Use conduit hubs, or sealing locknuts, for fastening conduit to cast boxes and for fastening
conduit to sheet metal boxes in damp or wet locations.

E. No more than the equivalent of three 90-degree bends may be installed between boxes.

F. Use conduit bodies to make sharp changes in direction, as around beams.

G.  Use hydraulic one-shot conduit bender or factory elbows for bends in conduit larger than 2”
size.

H.  Size all conduits for conductor type installed with %’ being the minimum size conduit allowed.

L Provide suitable pull string or #12 AWG insulated conductor in empty conduit, except sleeves
and nipples.

J. Install exposed raceways on channel so as to provide a minimum spacing of 1/2” between
raceway and the surface to which it is mounted.

K.  Bends:

1. Where emerging from concrete slabs, all conduit bends shall be made entirely within the
structure (i.e.: the conduit shall emerge perpendicular to the surface and the bend shall be
covered).

L. Refer to National Electric Code for minimum cover of underground conduits.
M.  Sealing Conduit:

1. Install watertight conduit hubs on all conduits terminating in the top or sides of NEMA
3R, 4 or 4X enclosures.
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ELECTRICAL
2. Use a sealing locknut having an integral gasket on conduits terminating in the bottom of
NEMA 3R or 4X enclosures.
3. Seal all conduits terminating in NEMA 3R or 4X enclosures with duct seal.
4. Install sealing compound and fiber, per manufacturer’s recommendation, in hazardous

location conduit sealing fittings. Tighten plugs per manufacturer’s recommended torque.

N.  Conduit installations in hazardous locations as defined by Article 500 of the NEC must conform
to the special requirements of Articles 501, 502, and 503 of the NEC.

O.  Ensure all threads are fully installed into fittings, boxes, enclosures and equipment per NEC and
UL listing requirements to provide mechanical integrity, grounding and sealing. Provide fittings
and adapters to ensure full length of conduit or conduit fitting threads are installed per code and
listing requirements.

P. Provide plastic threaded type bushings for all conduits terminated in enclosures.

3.9 CONDUIT SUPPORTS

A.  Provide UL listed vinyl end caps for all ends of strut-type metallic conduit supports.

B.  Provide all miscellaneous materials and supports as required by the NEC and these
specifications to provide support for conduits, raceways, boxes, fittings and equipment.

3.10 GROUNDING AND BONDING

A.  Ground and bond the electrical system and motors in accordance with Article 250 of the NEC.

B. Install electric bond around panels, cabinets, pull boxes, enclosures, etc., to incoming and
outgoing sub-feed raceways by use of grounding type bushings.

C.  Provide separate, insulated, green equipment grounding conductor within each feeder and
branch circuit raceway. Terminate each end on suitable lug, bus, or bushing.

D.  Provide grounding type bushings for conduits 1" or larger and bond to ground bar or lug of
enclosure.

E. Bond neutral and ground at service entrance only.

F. Provide exothermic-type weld grounding connections that are buried or otherwise normally
inaccessible, and excepting specifically those connections for which access is required for
periodic testing.

G.  Make each grounding connection strictly in accordance with the manufacturer’s written
instructions. Failure to follow manufacturer's written instructions shall result in immediate
rejection.
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H.  Welds which have "puffed up" or which show convex surfaces, indicating improper cleaning,
are not acceptable. Provide grounding connection devices compatible with the conductor(s)
and/or rods being joined.

L Maximum acceptable resistance to earth ground is 5 Ohms. Provide testing of the service
entrance system ground and verify the resistance to earth ground is within the specified
requirements. If the existing service entrance ground does not meet the specified requirements,
install additional rod electrodes as required to achieve specified resistance to ground.

3.11 MOUNTING OF CONTROL PANELS AND ELECTRICAL EQUIPMENT

A.  Mount floor and wall mounted equipment utilizing Type 316 stainless steel anchors and
fasteners of the size and number recommended by the manufacturer.

B.  Provide 316 stainless steel fasteners for all other installation types.

C.  Install and check all equipment in accordance with the manufacturer’s recommendations.

D.  Ensure that equipment mounting pad locations are level to within 0.125 inches per three foot of
distance in any direction. Notify Engineer immediately if any discrepancies are found in the
field.

E. Ensure that all equipment bus bars are torqued to the manufacturer’s recommendations.

F. Assemble all equipment shipping sections, remove all shipping braces and connect all shipping
split mechanical and electrical connections.

G.  Provide typed circuit directory with protective plastic sleeve secured to inside of panel door for
each branch circuit panelboard.

3.12 TESTING AND INSPECTION

A.  Testall 600-Volt service entrance and feeder wiring using an instrument, which applies a
voltage of approximately 500 volts DC to provide a direct reading of resistance.

B.  Perform test on ground system utilizing Fall-Of-Potential method. Meg grounding systems to
measure ground resistance, and provide not more than 5 ohms resistance, adding ground rods as
necessary to achieve that level.

C.  Conduct all tests in presence of ReWa’s representative. Identify and properly record all
readings. Submit readings to ReWa for acceptance.

D.  Test system in the presence of the Engineer and operate to his complete satisfaction in
accordance with true intent of plans and specifications. Defray cost of all adjustments
necessary to bring system up to standards set forth by Contract Documents at no additional cost.

E. Thoroughly indoctrinate the Owner’s operation and maintenance personnel in the contents of
the operations and maintenance manual.
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3.13 HAZARDOUS LOCATIONS

A.  Wiring and equipment in hazardous locations, as defined by the NEC, shall conform to the

special requirements of the NEC, unless otherwise indicated or specified.
3.14 CLEANING AND PAINTING

A.  Collect and remove from the premises all debris, scraps and other waste material after
completion of work.

B.  Tamp and level all trench work.

C.  Remove excess dirt and debris, when and as directed by the Engineer.

D.  Thoroughly clean all electrical equipment, lighting fixtures, exposed conduit, enclosures and
boxes of all foreign materials and touch up in accordance with manufacturer recommendations
otherwise.

E. Clean any exposed threaded area of raceway of cutting oil and paint with a cold galvanizing
compound prior to final finish painting.

END OF SECTION 26 00 00
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Section 26 32 13
STANDBY ELECTRICAL POWER SYSTEM

PART 1 - GENERAL

1.1 SUMMARY

A.  Work included: Provide an engine driven standby electric generator system, as specified herein,
and as needed for a complete and proper installation including, but not necessarily limited to:

Nk W=

*x

Diesel engine.

Engine instruments and controls.

Alternator.

Control panel.

Exhaust silencer.

Weather-protective, sound attenuated, non- walk-in enclosure.

Associated accessories and other items and services required to complete the system
whether particularly mentioned or not.

Fuel tank (filled on site).

Automatic transfer switch (Specified in 26 00 00)

B. Related work:

1.

Section 26 00 00 — Electrical.

C.  Applicable Standards

i e A

13.

NFPA 70: National Electrical Code

NFPA 110: Standard for Emergency and Standby Power Systems

ULS508: Standard for Industrial Control Equipment

UL2200: Standard for Stationary Engine Generator Assemblies

UL142: Standard for Steel Aboveground Tanks for Flammable and Combustible Liquids
CSA C22.2 No. 14: Industrial Control Equipment

CSA C282: Emergency Electrical Power Supply for Buildings

CSA C22.2 No. 100: Motors and Generators

EN61000-6: Electromagnetic Compatibility

EN55011: Limits and Methods of Measurement of Radio Disturbance Characteristics of
Industrial, Scientific and Medical (ISM) Radio-frequency Equipment

FCC Part 15 - Radio Frequency Devices - Subpart B-Unintentional Radiators

ISO 8528: Reciprocating Internal Combustion Engine Driven Alternating Current
Generating Sets

IEC 61000: Electromagnetic Compatibility

1.2 SUBMITTALS

A.  Shop Drawings shall be submitted for review and shall include the following:

L.
2.

®PRe
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Materials list of items proposed to be provided under this Section.
Manufacturer's specifications and other data needed to prove compliance with the specified
requirements.
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Section 26 32 13
STANDBY ELECTRICAL POWER SYSTEM

3. Shop Drawings in sufficient detail to show fabrication, installation, anchorage, and
interface of the work of this Section with the work of adjacent trades.
4. Manufacturer's recommended installation procedures which, when approved by the

ReWa’s representative, will become the basis for accepting or rejecting actual installation
procedures used on the Work.

5. Load Calculations: Generator shall be sized for both pumps running fully loaded (step
started). Base computations on reduced-voltage starters with 350% current limit setting
and variable frequency drives with 6-pulse rectifiers. The maximum voltage drop shall be
20%.

WARRANTY

There shall be one source responsibility for warranty; parts and service through a local
representative with factory trained service personnel. Extended Warranty Coverage shall be
provided for a period of 4 years and shall include no deductible. Extended Warranty Coverage
provides for 100 percent of usual and customary parts and labor costs for failures due to defects
in materials and workmanship to the “as shipped consist” from the factory, excluding filters,
fluids, vee belts, hoses, power take-offs, paint, batteries and clutches. Provide for a rental power
unit due to unscheduled failures causing unexpected downtime to the customer in excess of 48
hours from the time of diagnoses. All repairs will be performed by factory trained dealer service
personnel and allows for repairer travel and mileage for all repairs up to 8 hours and 320 miles
per incident.

1. Upon placing the generator in service provide a 30-day initial operating period.
2. The warranty will begin upon successful completion of the initial operating period.
RULES AND PERMITS

The entire installation shall be in accordance with NFPA, and all local codes.

Furnish the Owner with certificate of inspection and final approval from all authorities having
jurisdiction.

PART 2 - PRODUCTS

2.1

2.2

APPROVED MANUFACTURERS

1. Caterpillar
2. Detroit Diesel

GENERAL

Provide new and current system equipment consisting of:

1. Engine driven electric generating set to provide standby power.
2. Engine start-stop control system mounted on the generating set.
It > Re Page 2 of 8 Standard Technical Specifications
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Section 26 32 13
STANDBY ELECTRICAL POWER SYSTEM

3. Mounted accessories as specified.

SYSTEM

Provide generator rated for continuous standby service at site voltage, 3-phase, 4-wire wye.
Continuous standby service constitutes full load operation without interruption for a minimum
period of 14 days.

ENGINE

Provide fuel filter and fuel transfer pump at engine.

Provide water-cooled with mounted radiator, fan and water pump.

Provide intake and exhaust valves made of heat resisting alloy steel with exhaust valve seat
inserts.

Supply full pressure lubrication by Iube oil pumps.
Provide air cleaner, fuel and oil filters with replaceable elements, and lube oil cooler.

Govern engine speed by electronic governor to maintain the alternator frequency within one (1)
hertz from no load to full load alternator output.

Provide remote, 2-wire starting by a solenoid shift, electric starter.

Directly connect the starter to the engine flywheel housing.

ALTERNATOR

Provide brushless, 4-pole, revolving field design with temperature compensated solid-state
voltage regulator and rotating rectifier exciter system.

1. Provide rotor driven through a semi-flexible driving flange to ensure permanent alignment.
2. Provide alternator with frequency regulation not exceeding 3 Hz from no load to rated load.
3. Provide alternator with voltage regulation within +/-2% of rated voltage, from no load to
full rated load.
4. Provide alternator with recovery to stable operation occurring within 2 seconds.
a. Stable operation is defined as operation with terminal voltage remaining constant

+/-1% of rated voltage.

5. Provide alternator with a rheostat providing a minimum of +/-5% voltage adjustment from
rated value.

6. Provide alternator with temperature rise within NEMA MG1-22 definition.

7. Provide alternator utilizing 3-phase filtered sensing voltage regulation and having an
independent power supply for the excitation system (i.e. permanent magnet generator,
Auxiliary Winding, Regulator Exciter Principle (AREP) and series boost type excitation
system).
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Provide alternator with a sub-transient reactance of 0.12 per unit, or lower, based on steady-
state rating.

Provide alternator with Class H insulation.

Provide alternator producing a voltage waveform for proper operation of variable
frequency PWM drives that produce line to neutral total harmonic distortion to 5%
maximum with a maximum 3% distortion in any single harmonic order.

Equip alternator with a single-phase space heater. Coordinate voltage with electrical
installation.

2.6 CONTROLS

A. Provide a fully solid-state, microprocessor based, generator control panel wired, tested and shock
mounted on the generating set by the manufacturer of the generating plant.

B.  Provide the following functionality integral to the control panel:
1. A minimum 64 x 240 pixel (28mm x 100mm) white backlight graphical display with text
based alarm/event descriptions.
2. A minimum of 3-line data display.
3. Audible horn for alarm and shutdown with horn silence switch.
4. Standard ISO labeling
5. Multiple language capability
6. Remote start/stop control
7. Local run/off/auto control integral to system microprocessor
8. Cooldown timer
9. Speed adjust
10. Lamp test
11.  Push button emergency stop button
12.  Voltage adjust
13.  Voltage regulator V/Hz slope — adjustable
14.  Power Factor Control for paralleling units
15.  Password protected system programming

C.  Provide the panel with the following Digital indications:

NN R WD =
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AC voltage, 3-phase (L-L and L-N)
AC amps (3-phase and total)
KW (total and per phase)
KVA (total)

KVAR (total)

KWHR (total)

KVARHR (total)

PF (average total and 3-phase)
% of rated (total)

Frequency

DC voltage

System diagnostic

Excitation voltage

Excitation current

Engine oil pressure
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16.  Engine oil temperature

17.  Engine coolant temperature

18.  Engine RPM

19.  Battery volts

20.  Engine hours

21.  Engine crank attempt counter
22.  Engine successful start counter
23.  Service maintenance interval
24.  Real time clock

25.  Oil filter differential pressure
26.  Fuel temperature

27.  Fuel pressure

28.  Fuel filter differential pressure
29.  Fuel consumption rate

30. Total fuel consumed

31. Engine intake manifold temperature
32.  Engine intake manifold pressure
33.  Engine crankcase pressure

34.  Air filter differential pressure
35. Boost pressure

36.  Oil filter differential pressure

D.  Provide alarm indication and subsequent shutdown for the following conditions (Store in the
control panel the first and last occurrences of all alarms and shutdowns with a time, date, and
engine hour stamp):

Low oil pressure alarm/shutdown

High coolant temperature alarm/shutdown
Loss of coolant shutdown

Overspeed shutdown

Overcrank shutdown

High intake manifold temperature alarm/shutdown
High exhaust manifold temperature alarm/shutdown
High crankcase pressure alarm/shutdown

9. High air inlet temperature alarm/shutdown

10.  Emergency stop depressed shutdown

11.  Low coolant temperature alarm

12.  Low battery voltage alarm

13.  High battery voltage alarm

14.  Control switch not in auto position alarm

15.  Battery charger failure alarm

16.  Generator over voltage

17.  Generator under voltage

18.  Generator over frequency

19.  Generator under frequency

20.  Generator reverse power

21.  Generator overcurrent

22.  Loss of excitation alarm/shutdown

23. Instantaneous over excitation alarm/shutdown
24, Time over excitation alarm/shutdown

25. Rotating diode failure

PN RO =
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26. Loss of sensing
27. Loss of PMG

E. Provide the ability to accept six (6) programmable digital input signals.

F. Provide accessible through a single electronic service tool all engine, voltage regulator, control
panel and accessory units. Provide the following maintenance functionality:

1. Engine running hours display

2. Service maintenance interval (running hours or calendar days)

3. Engine crank attempt counter

4. Engine successful starts counter

5. 20 events are stored in control panel memory

6. Programmable cycle timer that starts and runs the generator for a predetermined time. The

timer shall use 14 user-programmable sequences that are repeated in a 7-day cycle. Each
sequence shall have the following programmable set points:

a. Day of week

b. Time of day to start

c. Duration of cycle

G.  Provide an annunciator to meet the requirements of NFPA 110, Level 1.

1. Network directly to the generator set control
2. Include a lamp test pushbutton, alarm horn and alarm acknowledge pushbutton

3. Provide the following individual light indications for protection and diagnostics:
Overcrank

Low coolant temperature

High coolant temperature warning
High coolant temperature shutdown
Low oil pressure warning

Low oil pressure shutdown
Overspeed

Low coolant level

EPS supplying load

Control switch not in auto

High battery voltage

Low battery voltage

Battery charger AC failure
Emergency stop

Spare

Spare

TOPEETARTIER SO A O

H.  Equip unit with factory mounted terminal blocks and strips for all power, signal and control wiring
connections.

L Provide the following dry contacts to interface with ReWa’s RTU:

1. Generator Running
2. Generator Alarm
It > Re Page 6 of 8 Standard Technical Specifications
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2.7 GENERATING SET MOUNTING

A.  Equip generator set with vibration isolators and mount on a welded steel base that will provide
suitable mounting to any level surface.

B.  Equip unit with a reinforced sheet steel, minimum 16 gauge, sound attenuating, non-walk-in
weather-protective housing.

1.
2.

Nk

0.

Reinforce to be vibration-free in the operating mode.

Provide housing with lockable removable panels on each side of the housing to access
generator with a hinged door to access instrument panel.

Provide housing complete with accessories listed below, be rust treated and painted
standard color of manufacturer.

Provide peaked roof for drainage.

Provide corrosion resistant fasteners.

Extend coolant and oil drain line connections outside of enclosure.

Insulate enclosure to limit unit noise to 75 db at 7m.

Mount enclosure over an integral welded steel base fuel tank complete with all fuel fittings,
level indicator, vent, exterior lockable fill port and drains, etc., and necessary galvanized
steel support framing so that the weight of the generator is not supported by the tank. Size
tank to run the generator at full load for a minimum of 2 days.

a. Enclose tank in a welded steel secondary containment vessel having an audible spill
alarm system powered from the generator battery system and alarmed on the
generator control panel.

b. All welds, cuts, openings, etc., in the steel material, shall be cold galvanized as a
minimum after fabrication.

Provide tank underwriter’s labeled (UL).

2.8 ACCESSORIES

A.  Provide the plant with all accessories needed for proper operation to include, but not be limited

to:

L.
2.
3.
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A critical type silencer of schedule 40 steel mounted inside enclosure.

Stainless steel flexible exhaust connection.

Sufficient exhaust piping of aluminized schedule 40 steel pipe and fittings, including end
rain cap.

Provide a 10-amp, automatic “float” type battery charger to maintain the batteries at normal

capacity.

a. Provide 120V input with 12 or 24 VDC output to battery(s).

b. Provide cables, battery rack, AC compensation, current limit, DC ammeter to show
battery voltage, equalizing switch, fused AC input and DC output, complete
isolation of AC input and DC output.

c. Design as not to discharge the battery in event of failure.

Provide engine mounted, thermostatically controlled, immersion type heater to ensure a

minimum coolant temperature of 120C] F in a minimum ambient temperature of —150 F.

Page 7 of 8 Standard Technical Specifications
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B.

C.

D.

Section 26 32 13
STANDBY ELECTRICAL POWER SYSTEM

6. Engine Block Heaters sized per manufacturer’s requirements. Coordinate voltage with
electrical installation.

Radiator coolant shall be all weather, all season, environment friendly 50% solution antifreeze.
Provide adequate fuel to fill tank

Overcurrent Protection:

1. Furnish the engine/generator set with overcurrent output protection per the latest edition of
NEC 445-4 at the engine/generator set.
2. Provide Ground-Fault Protection of service entrance disconnects 1000 amperes or more at

277/480V per NEC 70 Part 230-95.

PART 3 - EXECUTION

3.1 SURFACE CONDITIONS

A.  Examine the areas and conditions under which work of this Section will be performed. Correct
conditions detrimental to timely and proper completion of the Work. Do not proceed until
unsatisfactory conditions are corrected.

3.2 TESTING AND INSPECTION

A.  Provide personnel and equipment, make required tests, and secure required approvals from the
governmental agencies having jurisdiction.

B.  Provide a service engineer to complete the initial start-up, make proper and complete adjustments
of all adjustable devices, load switches, etc., and to also verify and approve all connections prior
to any test operation of said equipment.

C.  An operational test of the standby power system shall be conducted by a representative of the
manufacturer of this equipment in the presence of ReWa’s representative. It shall be
demonstrated during these tests that the voltage sensitive and time delay devices perform at their
specified settings.

D.  Perform 2 hour load bank test for generator at full load.

3.3 TRAINING

A.  Upon completion of the work of this Section, provide 2 hours of training for ReWa personnel on

operation and maintenance of the generator and the automatic transfer switch.
END OF SECTION 23 32 13
It > Re Page 8 of 8 Standard Technical Specifications
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Section 31 10 00

SITE CLEARING
PART 1 - GENERAL
1.1 SUMMARY
A.  Work Includes:
1. Removing and disposing of surface debris.
2. Removing and disposing of designated trees, shrubs, and other plant life.

3. Stripping of topsoil.
B. Related Sections:
1. Section 02 22 60 — Erosion and Sediment Control

2. Section 02 22 26 — Utility Removal and Abandonment

1.2 SUBMITTALS

A.  Product Data: Submit data for herbicide. Indicate compliance with applicable codes for
environmental protection.

1.3 QUALITY ASSURANCE
A.  Conform to all local and regional codes and ordinances.
B.  Perform Work in accordance with the contract Drawings and specifications.

C. Maintain erosion and sedimentation control documents on site.
PART 2 - PRODUCTS

2.1 MATERIALS

A.  Herbicide: Shall be of the type intended for its use and approved by authority having jurisdiction.
PART 3 - EXECUTION

3.1 EXAMINATION
A.  Verify existing plant life designated to remain is tagged or identified.

B.  Identify stockpile area for placing removed materials as approved by the Owner.

I ) Re Page 1 of 4 Standard Technical Specifications
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33

34

3.5

Section 31 10 00
SITE CLEARING

PREPARATION

Call Local Utility Line Information service at 811 not less than 2 working days before performing
Work.

1. Request underground utilities to be located and marked within and surrounding
construction areas.

Storage of materials shall be selected so as to prevent damage to remaining trees or property
owner improvements.

PROTECTION

Protect all existing utilities indicated to remain, from damage.

Protect trees, plant growth, and features designated to remain, as final landscaping.

Take proper precautions to avoid the unnecessary removal of trees, unnecessary interference with
natural or installed drainage systems, landscaping or fencing.

Prevent erosion of the area, silting of nearby streams or lakes, and avoid the possibility of damage
arising from the work performed during and after construction.

Protect benchmarks from damage or displacement.

Operations shall be conducted with full consideration of all proper and legal rights of the property
owner, adjacent property owners and the public, and with the least possible amount of
inconvenience to them.

CLEARING

Clear areas required for access to site and execution of Work.

Remove trees and shrubs as indicated on the drawings.

Clear undergrowth, deadwood, stumps and roots without disturbing subsoil. Grinding materials
will be allowed within limits of the R/W. Temporary and Final stabilization shall be in
accordance with the approved SWPPP. Owner reserves the right to require additional grassing
or other stabilization measures if mulching doesn’t provide sufficient stabilization.

REMOVAL

Remove and dispose of debris, rock, and extracted plant life from site.

Continuously clean-up and remove waste materials from site. Do not allow materials to
accumulate on site.

Do not burn or bury materials on site. Leave site in clean condition.

 ~ J Re Page 2 of 4 Standard Technical Specifications
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Section 31 10 00
SITE CLEARING

3.6 TOPSOIL EXCAVATION

A.  Excavate topsoil from the top 3” to 6”, without mixing with foreign materials, for use in finish

grading.

B. Do not excavate wet topsoil.

C.  Stockpile in area designated on site and approved by the Owner. Protect stockpile area from
erosion.

D. Remove excess topsoil not intended for reuse, from site.

3.7 COMPLETION

A.  Remove all construction equipment, excess materials, tools, debris, etc. from the site(s) and leave
the same in a neat orderly condition deemed acceptable by the Owner.

B. Grade all project areas to shed water to natural drainage areas. All areas shall be raked to a uniform
surface free from rocks, clods of earth or other irregularities.

END OF SECTION 31 10 00

I ) Re Page 3 of 4 Standard Technical Specifications
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Section 31 10 00
SITE CLEARING
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Section 31 22 00

SITE GRADING
PART 1 - GENERAL
11 DESCRIPTION
A. Work Included: Cut, fill, excavate, backfill, compact and grade the site as necessary to bring
drives, pump station sites, paved areas and open areas to the lines and grades shown on the
drawings.
1. The work includes, but is not necessarily limited to:
a. Pump Station site preparation.
b. Roadway, parking area, drive, and walk subgrade preparation.
C. Excavations and formations of embankments.
d. Dressing of graded areas, shoulders, and ditches.
e. Construction and lining of treatment basins.
2. Definitions:
B. Related Work:
1. Section 01 57 13 — Erosion and Sediment Control
2. Section 01 22 26 — Utility Removal and Abandonment
3. Section 31 10 00 — Site Clearing
4. Section 31 23 16.13 — Trenching
5. Section 31 23 16.16 — Excavation and Backfill for Structures
6. Section 31 23 19 - Dewatering
7. Section 31 37 00 — Riprap
C. Definitions:
1. Open areas: Open areas shall be those areas that do not include building sites, paved
areas, street right-of-way, and parking areas.
2. Maximum Density: Maximum weight in pounds per cubic foot of a specific
material.
Optimum moisture: Percentage of water in a specific material at maximum density.
4. Rock excavation: See Section 31 23 16.16 — Excavation and Backfill for Structures
Unsuitable Material: See Section 31 23 16.16 — Excavation and Backfill for
Structures
6. Suitable (Common) Material: See Section 31 23 16.16 — Excavation and Backfill
for Structures
7. Select Material: See Section 31 23 16.16 — Excavation and Backfill for Structures
8. Washed Stone (gravel): Washed stone shall be SCDOT No. 57 aggregate or equal

S Re
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D.

Section 31 22 00
SITE GRADING

conforming to ASTM C-33.

9. Excavation: Excavation is defined as unclassified excavation of every description
regardless of materials encountered.

The contractor must determine for himself the volume of material required by the site.

1.2 QUALITY ASSURANCE

A.

Use adequate numbers of skilled workmen who are thoroughly trained and experienced in
the necessary crafts and who are completely familiar with the specified requirements and the
methods needed for proper performance of the work of this section.

Comply with requirements of governmental agencies having jurisdiction.

A testing laboratory retained by the owner will make such tests as are deemed advisable.
The contractor shall schedule his work so as to permit a reasonable time for testing before
placing succeeding lifts of fill material and shall keep the laboratory informed of his
progress. The cost of the initial tests shall be paid for by the owner. Subsequent tests
required as a result of improper compaction shall be paid for by the contractor.

13 PRODUCT HANDLING

A.

Comply with pertinent provisions of Section 01 66 00.

PART 2 - PRODUCTS

2.1 SOIL MATERIALS

A.

Soil material used as fill, backfill, subgrade for structures or pavements, embankments, or
site grading shall consist of suitable material as found available on site until such supply of
on-site material is depleted. Refer to Section 31 23 16.16 for soil material definitions and
requirements.

Should the quantity of suitable on-site material be insufficient to complete the work, suitable
borrow material as approved by the engineer shall be provided by the contractor at no
additional expense to the owner.

Select materials may be provided from on-site if acceptable material as approved by the
engineer is available on site. Otherwise approved select material shall be provided by the
contractor from an off-site source.

2.2 TOPSOIL

A
B.

C.

S Re

Use topsoil consisting of material removed from the top 3" to 6" of existing on-site soils.
Use topsoil containing no stones, roots, or large clods of soil.

Stockpile topsoil separate from other excavated material.

Page 2 of 10 Standard Technical Specifications
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2.3

24

2.5

Section 31 22 00
SITE GRADING

SPECIAL SOIL MATERIALS

A. Provide basin liner soils consisting of fine grained soils selected from excavated area or
approved borrow sites, stockpiled and then placed and compacted in areas to receive liner.

B. Sufficient material for the liner, as selected by the engineer, shall be stockpiled, kept separate
from other excavated materials and piled free of undesirable materials.

WEED KILLER

A. Provide a dry, free-flowing, dust free chemical compound, soluble in water, capable of
inhibiting growth of vegetation and approved for use on this work by governmental agencies
having jurisdiction.

EQUIPMENT

A. Use equipment adequate in size, capacity and numbers to accomplish the work in a timely
manner without undue waste or damage of material.

PART 3 - EXECUTION

3.1 SURFACE CONDITIONS

A. Examine the areas and conditions under which work of this section will be performed.
Correct conditions detrimental to timely and proper completion of the work. Do not proceed
until unsatisfactory conditions are corrected.

3.2 PREPARATION

A. Clearing and Grubbing: Clear and grub areas to be graded prior to commencement of the
grading operations.

B. Where so directed by the owner, protect and leave standing designated desirable trees.

C. Complete any demolition and/or removal work as may be required prior to grading
operations.

D. Dispose of all clearing, grubbing and demolition debris and other deleterious material off the
project site. Vegetation, roots, brush, rubbish, stumps, etc. may be burned on-site where
permitted by local authorities and regulations and approved by the Engineer.

E. Topsoil: Strip topsoil to a depth of 3" to 6" without contamination from the subsoil and
stockpile topsoil separate from other excavated materials.

1. Transport and deposit topsoil in storage piles convenient to areas that are to receive
topsoil or in other locations as indicated or approved by the engineer.
2. Deposit topsoil in areas that are already graded and will not be disturbed by on-
going construction.
/J Re Page 3 of 10 Standard Technical Specifications
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Section 31 22 00

SITE GRADING
3. Dispose of unsuitable or unusable stripped material off-site or as otherwise directed
by the engineer.
F. Sampling and Preliminary Testing:
1. Prior to beginning the grading operations, the contractor shall submit to the engineer
his proposed sequence of excavation operations.
2. Based upon the sequence of excavation, samples of the fill materials will be

obtained as excavation proceeds and tested for grain size permeability and moisture
density relationship using the Standard Proctor Method (ASTM D698, Method A).

3. Allow sufficient time for completion of laboratory tests before any fill operations
begin, using the soils being tested.

3.3 FINISH ELEVATIONS AND LINES
A. Construct areas outside of building or structure lines true to grades shown.

1. Where no grade is indicated, shape finish surface to drain away from buildings or
structures, as approved by the engineer.

B. Degree of finish shall be that ordinarily obtainable from blade grader, supplemented with
hand raking and finishing.

C. Finish surfaces to within 0.10" above or below the established grade or approved cross
section.

34 GENERAL PROCEDURES
A. Existing Utilities:

1. Unless shown to be removed, locate and protect active utility lines shown on the
drawings or otherwise made known to the contractor prior to excavating. If
damaged, repair or replace at no additional cost to the owner.

2. If active utility lines are encountered and are not shown on the drawings or
otherwise made known to the contractor, promptly notify the engineer and take
necessary steps to assure that service is not interrupted.

3. If service is interrupted as a result of work under this section, immediately restore
service by repairing the damaged utility at no additional cost to the owner.

4. If existing utilities are found to interfere with the permanent facilities being
constructed under this section, immediately notify the engineer and secure his
instructions.

5. Do not proceed with permanent relocation of utilities until written instructions are
received from the engineer.

/J Re Page 4 of 10 Standard Technical Spemgfaztlzogg
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E.

Section 31 22 00

SITE GRADING
Protection of Persons and Property:
1. Barricade open holes and depressions occurring as part of this work, and post
warning lights on property adjacent to or with public access.
2. Operate warning lights during hours from dusk to dawn each day and as otherwise
required.
3. Protect structures, utilities, sidewalks, pavements, and other facilities from damage

caused by settlement, lateral movement, washout and other hazards created by
operations under this section.

Use means necessary to prevent dust becoming a nuisance to the public, to neighbors, and to
other work being performed on or near the site.

Maintain access to adjacent areas at all times.

Excavate and backfill in a manner and sequence that will provide proper drainage at all times

35  EXCAVATING (CUTS)

A.

S Re
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Perform excavating of every type of material encountered within the limits of the work to the
lines, grades and elevations indicated and specified herein.

Suitable excavated materials:

1. Use all suitable materials removed from the excavation as far as practicable in the
formation of the embankments, subgrades, shoulders, building sites, and other places
as directed.

2. Unless otherwise indicated on the drawings or approved by the engineer, surplus

suitable material shall be removed from the site and disposed of by the contractor.

Unsuitable Excavated Material: Remove from the site and dispose of all unsuitable material
unless otherwise approved by the engineer.

Rock Excavation:

1. Notify the engineer upon encountering rock or similar material which cannot be
removed or excavated by conventional earth moving or ripping equipment. Refer to
Section 31 23 16.16 — Excavation and Backfill for Structures, Paragraphs 3.1 & 3.2
for definitions and procedures for rock excavation.

2. Payment for Rock Excavation shall be as described in bid documents.

Unauthorized Excavation:

1. Excavation of material to depths below the grades indicated, unless so directed by
the engineer will be deemed unauthorized excavation.

2. Unauthorized over-excavation shall be backfilled and compacted without any
Page 5 of 10 Standard Technical Specifications
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Section 31 22 00
SITE GRADING

additional expense to the owner.

Authorized Over-Excavation:

1.

In the event that it is necessary to remove unsuitable material to a depth greater than
that shown on the drawings or otherwise specified, the contractor, upon receiving
direction from the engineer, shall remove, replace and compact such material as
directed by the engineer at the unit prices indicated in the bid form.

3.6 FILLING AND BACKFILLING

A.

S Re
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Use fills formed of suitable material placed in layers of not more than 8" in depth measured
loose and rolled and/or vibrated with suitable equipment until compacted.

Do not place rock that will not pass through a 6" diameter ring within the top 12" of the
surface of the completed fill or rock that will not pass through a 3" diameter ring within the
top 6" of the completed fill.

Do not use broken concrete or asphaltic pavement in fills.

Selection of Borrow Material:

1.

Material in excess of that available on the site shall be suitable material furnished by
the contractor from private sources selected by the contractor. The material shall be
approved by the engineer before use. All expenses involved in securing,
developing, transporting and placing the material shall be borne by the contractor.

Placing and Compacting:

1.

2.

Place backfill and fill materials in layers not more than 8" in loose depth.

Before compacting, moisten or aerate each layer as necessary to provide the
optimum moisture content.

Compact each layer to required percentage of maximum density for the area.

Do not place backfill or fill material on surfaces that are muddy, frozen, or contain
frost or ice.

Place backfill and fill materials evenly adjacent to structures, to required elevations.
Take care to prevent wedging action of backfill against structures by carrying the

material uniformly around the structures to approximately the same elevation in
each lift.

Moisture Control:

1.

2.

Do not use soil material that is either too dry or too wet to achieve proper
compaction.

Where subgrade or layer of soil material is too dry to achieve proper compaction,

Page 6 of 10 Standard Technical Specifications
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Section 31 22 00
SITE GRADING

uniformly apply water to surface of soil material such that free water does not
appear on the surface during or subsequent to compacting operations.

3. Remove and replace, or scarify and air dry, soil material that is too wet to permit
compacting to the specified density.

4, Soil material that has been removed because it is too wet to permit compacting may
be stockpiled or spread and allowed to dry. Assist drying by dicing, harrowing, or
pulverizing until moisture content is reduced to a satisfactory value as determined by
moisture-density relation tests approved by the engineer.

G. Compaction Requirements:

1. Unless otherwise specified on architectural drawings, structural drawings, or
directed by the geotechnical engineer, compact soils to not less than the following
percentages of maximum dry density as determined in accordance with ASTM
D698, Method A (Standard Proctor).

2. Fill beneath structures and beneath an area extending 10" beyond the limits of the
foundation:

a. Top 12" of subgrade ~ 98%
b. All other fill material 95%

3. Fill beneath roadway:

a. Top 12" of subgrade  100%
b. All other fill material 95%

4. Embankments:

a. Top 12" of subgrade ~ 98%
b. All other fill material 95%

5. Fill beneath walkways:

a. Top 12" of subgrade ~ 95%
b. All other fill material 90%
6. Lawn and unpaved open areas:

a. All other fill material 90%

3.7 PLACING SPECIAL MATERIALS

A Placing Impervious Liner Materials:

S Re
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Section 31 22 00
SITE GRADING

Place selected fine grain soils on bottom and side slopes of the basin to the indicated
depth.

Inspect and proofroll the stripped and grubbed subgrade prior to placement of any
liner material, as specified hereinafter.

Spread liner material in 8" maximum, loose lift thickness to provide a 6" compacted
lift thickness.

Adjust soil moisture content to 1 to 3 percentage points "wet" of the optimum
moisture contents.

Compact at 98% of maximum density.

Maintain liner material sufficiently moist to prevent drying and cracking, until such
time as the basin is filled.

3.8 FINISH GRADING

A. General:

1.

Uniformly grade the areas within limits of grading under this section, including
adjacent transition areas.

2. Smooth the finished surfaces within specified tolerance.

3. Grade with uniform levels or slopes between points where elevations are shown on
the drawings, or between such points and existing grades.

4. Where a change of slope is indicated on the drawings, construct a rolled transition
section having a minimum radius of approximately 80", unless adjacent
construction will not permit such a transition, or if such a transition defeats positive
control of drainage.

B. Grading Adjacent to Structures: Grade areas adjacent to buildings to achieve drainage away
from the structures and to prevent ponding.
C. Ditches and Gutters and Swales:

1. Cut accurately to the cross sections, grades and elevations shown.

2. Maintain excavations free from detrimental quantities of leaves, sticks, trash and
other debris until completion of the work.

3. Dispose of excavated materials as specified herein; do not in any case deposit

materials within 3'0" of the edge of a ditch.

3.9 FIELD QUALITY CONTROL

A. Secure the engineer's inspection and approval of subgrades and fill layers before subsequent
construction is permitted thereon.

S Re
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3.11
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Section 31 22 00
SITE GRADING

Field density determinations will be made, at no cost to the contractor, to insure that the
specified densities are being obtained. Field density tests will be performed as determined
by the engineer, considering the following:

1. At areas to receive paving, at least one field density test for every 5,000 sq.ft. of
subgrade area, but not less than three tests.

2. In each compacted fill layer, one field density test for every 5,000 sq.ft. of
overlaying paved area, but not less than three tests.

3. In fill beneath structures, one field density test for every 2,500 sq.ft. in each layer.

4. Other tests as deemed necessary by the engineer.

If, in the engineer's opinion based on reports of the testing laboratory, subgrade or fills which
have been placed are below specified density, provide additional compacting and testing
until specified requirements are met.

1. Additional testing will be provided by the owner's selected testing laboratory and all
costs for the additional testing will be borne by the contractor.

Proofrolling:

1. The contractor shall proofroll subgrade of areas to receive paving, structures on fill
or impervious lining material.

a. Make not less than 3 passes of a 25 to 50 ton rubber tired roller over the full
area.
b. Unstable, soft or otherwise unsuitable materials revealed by the proofrolling

shall be removed and replaced with satisfactory materials, compacted as
specified herein.

PLACING TOPSOIL

A.

D.

Upon completion of site grading and other related site work, topsoil shall be uniformly
spread over the graded or improved areas. Topsoil shall be evenly distributed to conform to
final grade elevations shown on the plans.

Place, level and lightly compact topsoil to a depth of not less than 3".

Maintain topsoil free of roots, rocks, debris, clods of soil and any other objectionable
material which might hinder subsequent grassing or mowing operations.

Any surplus materials shall be disposed of in approved areas on the site.

MAINTENANCE

A.

Protection of Newly Graded Areas:
1. Protect newly graded areas from traffic and erosion, and keep free from trash and

Page 9 of 10 Standard Technical Specifications
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Section 31 22 00

SITE GRADING
weeds.
2. Repair and re-establish grades in settled, eroded and rutted areas to the specified
tolerances.
B. Where completed compacted areas are disturbed by subsequent construction operations or

adverse weather, scarify the surface, reshape, and compact to the required density prior to
further construction.

END OF SECTION

/Q Re Page 10 of 10 Standard Technical Specglfaztlzogg
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Section 31 23 16.13

TRENCHING
PART 1 - GENERAL
1.1 SUMMARY
A.  Section Includes:
1. Excavating trenches for utilities from 5 feet outside building to utility service.
2. Compacted fill from top of utility bedding to subgrade elevations.
3. Backfilling and compaction.
B.  Related Sections:
1. Section 31 23 16.16 — Excavation and Backfill for Structures
2. Section 31 37 00 — Riprap
3. Section 33 31 11 — Public Sanitary Sewerage Gravity Piping
4. Section 33 31 23 — Sanitary Sewer Force Main Piping
1.2 REFERENCES
A.  American Association of State Highway and Transportation Officials:
1. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils Using a
4.54-kg (10-1b) Rammer and a 457-mm (18-in.) Drop.
B.  ASTM International:
1. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of Soil
Using Standard Effort (12,400 ft-1bf/{t3).
2. ASTM D1556 - Standard Test Method for Density and Unit Weight of Soil in Place by
the Sand-Cone Method.
3. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of
Soil Using Modified Effort (56,000 ft-1bf/{t3).
4. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by
the Rubber Balloon Method.
5. ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in Place by
Nuclear Methods (Shallow Depth).
6. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place by
Nuclear Methods (Shallow Depth).
C.  SCDOT Standard Specifications:
L. Standard Specifications for Highway Construction, 2007 or latest edition, published by
the South Carolina Department of Transportation.
1.3 DEFINITIONS
A. Utility: Any buried pipe, duct, conduit, or cable.
0 R Page 1 of 10 Standard Technical Specifications
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Section 31 23 16.13

TRENCHING
B.  Rock excavation: See Section 31 23 16.16 — Excavation and Backfill for Structures
C.  Unsuitable Material: See Section 31 23 16.16 — Excavation and Backfill for Structures
D.  Suitable (Common) Material: See Section 31 23 16.16 — Excavation and Backfill for Structures
E.  Select Material: See Section 31 23 16.16 — Excavation and Backfill for Structures

F. Washed Stone (gravel): Washed stone shall be SCDOT No. 57 aggregate or equal conforming
to ASTM C-33.

G.  Excavation: Excavation is defined as unclassified excavation of every description regardless of
materials encountered.

H.  Bedding: Select Material placed to bring trench bottom up to grade (bottom of pipe).

L. Haunching: Granular Material placed from the top of bedding to the pipe springline. Where
coarse material with voids (i.e. washed stone or pea gravel) is used for bedding, the same
material shall be used for haunching.

J. Initial Backfill: Suitable, Select, or Granular Material placed from the springline to a specified
distance at or above the crown of the pipe. See standard details for specific requirements.

K.  Final Backfill: Suitable or Select Materials placed from the top of Initial Backfill to the top of
finished grade or pavement/structure subgrade. Final Backfill beneath roadways or structures

may require use of Granular Materials or Flowable Fill, as directed by ReWa or other agency
(i.e. SCDOT, County, City, etc.).

1.4 SUBMITTALS

A.  Provide submittals in accordance with requirements set forth in the project manual.

B.  Excavation Protection Plan: Describe sheeting, shoring, and bracing materials and installation
required to protect excavations and adjacent structures and property; include structural
calculations to support plan.

C.  Product Data: Submit data for washed stone, shoring design (if required), concrete, geotextile
fabric indicating fabric and construction, and other items as required by the Engineer or

Owner’s Representative.

D.  Manufacturer's Certificate: Certify Products meet or exceed specified requirements.

1.5 QUALITY ASSURANCE

A.  Use adequate numbers of skilled workmen who are thoroughly trained and experienced in the
necessary crafts and who are completely familiar with the specified requirements and the
methods needed for proper performance of the work of this Section.

B. Comply with requirements of governmental agencies having jurisdiction.

0 R Page 2 of 10 Standard Technical Specifications
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Section 31 23 16.13

TRENCHING
C. Testing: A testing laboratory retained by the Owner will make such tests as are deemed
advisable.

1. Schedule fill and backfill operations so as to permit a reasonable time for inspection and
testing before placing succeeding lifts and keep the laboratory and Engineer informed of
progress.

2. Notify the Engineer and allow sufficient time for inspection and/or testing of foundation

subgrades prior to commencing any work on the exposed excavation.

D.  Work performed within SCDOT right-of-ways shall be in accordance with Division 200 of
SCDOT Standard Specifications.

1.6 QUALIFICATIONS

A.  When applicable, prepare excavation protection plan under direct supervision of Professional
Engineer experienced in design of this Work and licensed in State of South Carolina.

1.7 FIELD MEASUREMENTS

A.  Verify field measurements prior to installation.

1.8 COORDINATION

A.  Coordination and project conditions:

1. Coordinate scheduling, submittals, and Work of various Sections of Project Manual to
ensure efficient and orderly sequence of installation of interdependent construction
elements.

2. Verify that utility requirements and characteristics of operating equipment are compatible

with related utilities. Coordinate Work of various Sections having interdependent
responsibilities for installing, connecting to, and placing operating equipment in service.

3. Coordinate space requirements, supports, and installation of mechanical and electrical
Work indicated diagrammatically on Drawings. Follow routing shown for pipes, ducts,
and conduit as closely as practical; place runs parallel with lines of building. Use spaces
efficiently to maximize accessibility for other installations, for maintenance, and for
repairs.

4, Coordinate trench width, depth, and bedding types with ReWa standard detail drawings
and as specified in Sections 33 31 11 and 33 31 23.

B.  Verify Work associated with lower elevation utilities is complete before placing higher
elevation utilities.

0 R Page 3 of 10 Standard Technical Specifications
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Section 31 23 16.13
TRENCHING

PART 2 - PRODUCTS

2.1

A.

B.

C.

2.2

A.

B.

23

A.

B.

C.

EXCAVATED MATERIALS

Perform all excavation of every description and of whatever substances encountered to depths
indicated or specified.

Pile material suitable for backfilling in an orderly manner at safe distance from banks or
trenches to avoid overloading and to prevent slides or cave-ins.

Remove and deposit unsuitable or excess materials as directed by the Engineer.

FILL MATERIALS

Provide from materials excavated for installation of utility.

1. Use “Select” soil material free from organic matter and deleterious substances, containing
no rocks or lumps over 2" in greatest dimension for backfill up to 12" above top of utility
being covered.

2. Do not permit rocks larger than 2" in greatest dimension in top 6" of backfill.

Backfill in accordance with details shown on Contract Drawings utilizing “suitable” or “select”

as specified or directed by the Engineer or Owner’s Representative.

OTHER MATERIALS

Concrete: Conforming to Section 701 of the SCDOT Standard Specifications

Flowable Fill: Per SCDOT Standard Specifications.

Per the Contract Drawings.

PART 3 - EXECUTION

3.1 LINES AND GRADES
A.  Lay pipes to lines and grades indicated on Drawings.
I. Engineer and/or Owner reserves right to make changes in lines, grades, and depths of
utilities when changes are required for Project conditions.
B.  Use laser-beam instrument with qualified operator to establish lines and grades.
( > R Page 4 of 10 Standard Technical Specifications
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Section 31 23 16.13
TRENCHING

3.2 PREPARATION

A.  Call Local Utility Line Information service indicated on the drawings not less than three (3)
working days before performing Work.

1. Request underground utilities to be located and marked within and surrounding
construction areas.

B. Identify required lines, levels, contours, and datum locations.

C.  Protect plant life, lawns, rock outcropping and other features remaining as portion of final
landscaping.

D. Protect bench marks, existing structures, fences, sidewalks, paving, and curbs from excavating
equipment and vehicular traffic.

E. Maintain and protect above and below grade utilities indicated to remain.
F. Establish temporary traffic control and detours when trenching is performed in public right-of-
way. Relocate controls and reroute traffic as required during progress of Work.
33 TRENCHING
A.  Excavate subsoil required for utilities.

B. Remove lumped subsoil, boulders, and rock up of 1’-6” cubes, measured by volume. Remove
Rock as specified in Paragraph 3.3.C below.

C. Rock Excavation:

1. See Section 31 23 16.16 — Excavation and Backfill for Structures, for classification of
rock and methods for rock removal.

D. Unauthorized Excavation:

1. Excavation of material to depths below the grades indicated unless so directed by the
Engineer will be deemed unauthorized excavation.

2. Backfill and compact unauthorized excavation at no expense to the Owner.

3. In wet excavations or excavations below normal groundwater elevations: Washed stone
or lean concrete as directed by the Engineer.

4. In dry excavations above normal groundwater elevations: Use compacted suitable
material.

E. Perform excavation within 24 inches of existing utility services, other than ReWa, in

accordance with individual utility's requirements.
F. Do not advance open trench more than 200 feet ahead of installed pipe.

G.  Cut trenches to width indicated on Drawings and/or sufficiently wide to enable installation and
allow inspection. Remove water or materials that interfere with Work.

0 R Page 5 of 10 Standard Technical Specifications
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Section 31 23 16.13

TRENCHING

H.  Excavate bottom of trench to dimensions shown on Drawings based on the size of pipe being
installed.

L. Excavate trenches to depth indicated on Drawings. Provide uniform and continuous bearing and
support for bedding material and pipe.

J. Do not interfere with 45 degree bearing splay of foundations.

K. When subsurface materials at bottom of trench are loose or soft, excavate to greater depth as
directed by Engineer until suitable material is encountered.

L. Cut out soft areas of subgrade not capable of compaction in place. Backfill with Fill Type
“Suitable” or “Select” and compact to density equal to or greater than requirements for
subsequent backfill material.

M.  Bell Holes: Hand trim for bell and spigot pipe joints. Remove loose matter.

N.  Correct areas over excavated areas with compacted backfill as specified for authorized
excavation or replace with fill concrete as directed by Architect/Engineer.

0. Remove excess subsoil not intended for reuse, from site.

34 SHEETING AND SHORING

A.  Sheet, shore, and brace excavations to prevent danger to persons, structures and adjacent
properties and to prevent caving, erosion, and loss of surrounding subsoil.

B.  Support trenches more than 5 feet deep, or as required by OSHA regulations, excavated through
unstable, loose, or soft material. Provide sheeting, shoring, bracing, or other protection to
maintain stability of excavation.

C.  Design sheeting and shoring to be removed at completion of excavation work.

D.  Repair damage caused by failure of the sheeting, shoring, or bracing and for settlement of filled
excavations or adjacent soil.

E. Repair damage to new and existing Work from settlement, water or earth pressure or other
causes resulting from inadequate sheeting, shoring, or bracing.

3.5 DEWATERING

A.  Perform dewatering in accordance with Section 31 23 19. Detailed /designed dewatering plan
may be required depending on site specific conditions.

B.  Where groundwater or wet/unsuitable soil is encountered, trench bottom shall be over excavated
until stable in-situ soil is encountered. Depth to be determined in field by engineer and/or ReWa
inspector. Unsuitable soil shall be removed from trench and replaced with granular material to
provide acceptable pipe foundation.

( > R Page 6 of 10 Standard Technical Specifications
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3.6 BACKFILLING

Section 31 23 16.13
TRENCHING

A. Backfill trenches to contours and elevations with unfrozen and unsaturated fill materials.

B.  Systematically backfill to allow maximum time for natural settlement. Do not backfill over
porous, wet, frozen, or spongy subgrade surfaces.

C.  Place geotextile fabric as detailed on Drawings or as directed by the Owner’s Representative
prior to placing subsequent fill materials.

D.  Place material in layers as shown on standard details depending on the type of pipe installation
being performed (i.e. gravity sewer, force main, etc.).

1. Bedding (#57 Washed Stone):
a. Evenly distribute across trench width and length. Consolidate stone to provide
uniform bedding surface beneath pipe.

2. Haunching (#57 Washed Stone):
a. Consolidate stone beneath haunches by slicing with shovels. Ensure pipe is
uniformly supported by stone material. Ensure pipe alignment is maintained while
placing material.

3. Initial Backfill:

a. Gravity Sewer or Force Main:
1) Ductile Iron Pipe:

a)

b)

c)
d)

2) PVC:

a)

4. Final Backfill:

Place Select/Suitable compacted fill from top of haunching, to
centerline of pipe. Uniformly consolidate fill around pipe. Place
Select/Suitable material “Cover” from top of Select/Suitable
compacted fill to a distance of at least 12” above the crown of pipe.
Utilize heavy duty mechanical tampers and compact Cover to the
following densities per ASTM D-698 (Standard Proctor). Use
caution when compacting Cover to protect pipe until suitable Cover
depth is provided.

Open Space (lawns, right-of-ways, etc.)......... as determined by Eng.
Beneath private driveways or sidewalks......... 95%
Beneath public roadways or structures*:........ 98%

Place #57 stone from top of haunching to a distance of 6 min. above
the crown of pipe.

a. Place final backfill that is free of debris, rocks, roots. Utilize heavy duty
mechanical tampers and compact to the following densities per ASTM D-698
(Standard Proctor).

1) Open Space (lawns, right-of-ways, etc.)...... as determined by Eng.
2)  Beneath private driveways or sidewalks......95%
3)  Beneath public roadways or structures™ ...... 98%

®Re
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Section 31 23 16.13
TRENCHING

*Where trenches are constructed near buildings, or other structures, more stringent compaction
requirements, stone, or flowable fill may be required. See Section 31 23 16.16 — Excavation and
Backfill for Structures. Design engineer may provide more restrictive requirements as
necessary to meet project specific conditions.

E. Maximum placement depths of various backfill materials for final backfill are as follows:
1. Suitable (Common) Fill: Maximum 8 inches compacted depth.
2. Select Fill: Maximum 8 inches compacted depth.
3. Washed Stone: Maximum 12 inches consolidated depth.

F. Employ placement method that does not disturb or damage foundation perimeter drainage, and
utilities in trench.

G.  Maintain optimum moisture content of fill materials to attain required compaction density as
determined by the Geotechnical Engineer.

H. Do not leave more than 50 feet of trench open at end of working day.

L Protect open trench to prevent danger to Owner and the public.

3.7 TOLERANCES
A.  Top Surface of Backfilling Under Paved Areas: Plus or minus 1 inch from required elevations.

B.  Top Surface of General Backfilling: Plus or minus 1 inch from required elevations.

3.8 FIELD QUALITY CONTROL
A.  Perform laboratory material tests in accordance with ASTM D698.
B.  Perform in place compaction tests in accordance with the following:

1. Density Tests: ASTM D1556, ASTM D2167, or ASTM D2922.
2. Moisture Tests: ASTM D3017.

C.  When tests indicate Work does not meet specified requirements, remove Work, replace,
compact, and retest.

D.  Frequency of Tests:

I. Field density determinations will be made, at no cost to the contractor, to ensure that the
specified densities are being obtained. Field density tests will be performed as
determined by the engineer, considering the following:

a. In each compacted backfill layer, at least one field density test for every 1,000
linear ft. max. or 200 cy of backfill, but not less than three tests.
b. Other tests as deemed necessary by the engineer.
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Section 31 23 16.13
TRENCHING

2. If, in the engineer's opinion based on reports of the testing laboratory, subgrade or fills
which have been placed are below specified density, provide additional compacting and
testing until specified requirements are met.

a. Additional testing will be provided by the owner's selected testing laboratory and
all costs for the additional testing will be borne by the contractor.
3.9 PROTECTION OF FINISHED WORK
A.  Reshape and re-compact fills subjected to vehicular traffic during construction.

3.10 SCHEDULE

A.  Sanitary Piping:

1. Unpaved Areas: Compact uniformly to minimum 85 percent standard proctor of
maximum dry density.
2. Paved (private) Areas: Compact uniformly to minimum 95 percent standard proctor of

maximum dry density.

B.  Structures:
1. Compact uniformly to minimum 95 percent standard proctor of maximum dry density.
C. Roadways:
1. Compact in accordance with SCDOT or local municipality requirements.
END OF SECTION 31 23 16.13
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TRENCHING
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Section 31 23 16.16
EXCAVATION AND BACKFILL FOR

STRUCTURES
PART 1 - GENERAL
1.1 SUMMARY
A.  Section Includes:

1. Excavating, backfilling, compacting and grading to build the structures as shown on the
Drawings, as specified herein, and as needed to meet the requirements of the construction
shown in the Contract Documents.

B.  Related Requirements:
1. Section 31 23 16.13 - Trenching: Excavating as required for utilities
C. Classification:

1. All excavation is unclassified regardless of material encountered, except solid rock as

defined below.
1.2 REFERENCE STANDARDS
A.  American Association of State Highway and Transportation Officials:

1. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils Using a

4.54-kg (10-1b) Rammer and a 457-mm (18-in.) Drop.
B.  ASTM International:

1. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of Soil
Using Standard Effort (12,400 ft-1bf/ft3).

2. ASTM D1556 - Standard Test Method for Density and Unit Weight of Soil in Place by
the Sand-Cone Method.

3. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of
Soil Using Modified Effort (56,000 ft-1bf/ft3).

4. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by
the Rubber Balloon Method.

5. ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in Place by
Nuclear Methods (Shallow Depth).

6. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place by
Nuclear Methods (Shallow Depth).

C.  Occupational Safety and Health Administration:
1. Trenching and Excavation Safety (OSHA 2226-10R 2015)
2. 1926 Subpart P, App B “Sloping and Benching”
D.  SCDOT Standard Specifications:
It , Re Page 1 of 12 Standard Technical Specifications
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Section 31 23 16.16
EXCAVATION AND BACKFILL FOR

STRUCTURES
PART 1 - GENERAL
1.1 SUMMARY
A.  Section Includes:

1. Excavating, backfilling, compacting and grading to build the structures as shown on the
Drawings, as specified herein, and as needed to meet the requirements of the construction
shown in the Contract Documents.

B.  Related Requirements:
1. Section 31 23 16.13 - Trenching: Excavating as required for utilities
C.  Classification:

1. All excavation is unclassified regardless of material encountered, except solid rock as

defined below.
1.2 REFERENCE STANDARDS
A.  American Association of State Highway and Transportation Officials:

1. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils Using a

4.54-kg (10-1b) Rammer and a 457-mm (18-in.) Drop.
B.  ASTM International:

1. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of Soil
Using Standard Effort (12,400 ft-1bf/ft3).

2. ASTM D1556 - Standard Test Method for Density and Unit Weight of Soil in Place by
the Sand-Cone Method.

3. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of
Soil Using Modified Effort (56,000 ft-1bf/{t3).

4, ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by
the Rubber Balloon Method.

5. ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in Place by
Nuclear Methods (Shallow Depth).

6. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place by
Nuclear Methods (Shallow Depth).

C. Occupational Safety and Health Administration:
1. Trenching and Excavation Safety (OSHA 2226-10R 2015)
2. 1926 Subpart P, App B “Sloping and Benching”
D.  SCDOT Standard Specifications:
I > Re Page 1 of 12 Standard Technical Specifications
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1.3

Section 31 23 16.16
EXCAVATION AND BACKFILL FOR
STRUCTURES

L. Standard Specifications for Highway Construction, 2007 or latest edition, published by
the South Carolina Department of Transportation.

Local utility standards when working within 24 inches of utility lines.

DEFINITIONS

Open areas: Open areas shall be those areas that do not include building sites, paved areas,
street right-of-way, and parking areas.

Maximum density: Maximum weight in pounds per cubic foot of a specific material.

Optimum moisture: Percentage of water in a specific material at maximum density, as
determined by the compaction test.

Rock excavation: Excavation of any hard natural substance which requires the use of
explosives and/or special impact tools such as jack hammers, sledges, chisels or similar devices
specifically designed for use in cutting or breaking rock, but exclusive of trench excavating
machinery. To be considered as rock excavation, the material shall be continuous having a
standard penetration resistance as determined by ASTM D158; individual boulders or rocks in
soil will not be considered rock excavation. Any material occupying an original volume of more
than 1 cubic yard which cannot be excavated with a single-tooth ripper drawn by a crawler
tractor having a minimum draw bar pull rating not less than 56,000 pounds usable pull
(Caterpillar D-8K) or a large track mounted backhoe (CAT-325 or larger) is considered rock.

Muck: Materials unsuitable for foundation because of organic content, saturation to the extent
that it is somewhat fluid and must be moved by dragline, dredge, or other special equipment, are
designated as muck. No extra payment will be made for muck removal.

Unsuitable material: Unsuitable material is defined as earth material unsatisfactory for its
intended use and as classified by the soils technicians. In addition to organic matter, sod, muck,
roots, and rubbish, highly plastic clay soils of the CH and MH descriptions, and organic soils of
the OL and OH descriptions, as defined in the Unified Soil Classification System shall be
considered as unsuitable material.

Suitable material (Common Fill): Where the term suitable material is used in specification
sections pertaining to earthwork, it means earth or materials designated as being suitable for
their intended use by soils technicians or the Engineer. Suitable material shall be designated as
meeting the requirements of the Unified Soil Classification System types SW, GW, GC, SC,
SM, ML, CL or as designated in these specifications.

Select material: Select material is defined as granular material to be used where indicated on
the drawings or where specified herein consisting of soils conforming to the Unified Soil
Classification types SW, SM, GW, or GM or as otherwise approved by the Engineer as select
fill. Select material shall contain no stones or rubble larger than 1% inch in diameter.

Washed stone (gravel): Crushed stone shall be No. 57 aggregate or equal conforming to ASTM
C-33.
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1.4

1.5

1.6

Section 31 23 16.16
EXCAVATION AND BACKFILL FOR
STRUCTURES

Excavation: Excavation is defined as unclassified excavation of every description regardless of
materials encountered, other than solid rock.

SUBMITTALS
Shop Drawings:
1. Indicate soil densification grid for each size and configuration footing requiring soil
densification.
2. Excavation Protection Plan:
a. Describe sheeting, shoring, and bracing materials and installation, as required, to
protect excavations and adjacent structures and property and in accordance with
OSHA standards;
b. Submit signed and sealed Shop Drawings with design calculations and
assumptions to support plan.
3. Product Data: Submit data for washed stone, shoring design (if required), concrete,

geotextile fabric indicating fabric and construction, and other items as required by the
Engineer or Owner’s Representative.
QUALITY ASSURANCE
Use adequate numbers of skilled workmen who are thoroughly trained and experienced in the
necessary crafts and who are completely familiar with the specified requirements and the
methods needed for proper performance of the work of this Section.

Comply with requirements of governmental agencies having jurisdiction.

Testing: A testing laboratory retained by the Owner will make such tests as are deemed
advisable.

1. Schedule fill and backfill operations so as to permit a reasonable time for inspection and
testing before placing succeeding lifts and keep the laboratory and Engineer informed of
progress.

2. Notify the Engineer and allow sufficient time for inspection and/or testing of foundation

subgrades prior to commencing any work on the exposed excavation.

Perform Work in accordance with Division 200 of SCDOT Standard Specifications.

JOB CONDITIONS

If conditions encountered during construction warrant additional removal of unsuitable material
below foundation subgrades, then remove unsuitable material and replace it as specified at no
additional expense to the Owner.
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renewable water resources

3123 16.16



Section 31 23 16.16
EXCAVATION AND BACKFILL FOR
STRUCTURES

PART 2 - PRODUCTS

2.1 SOIL MATERIALS

A.  Soil material used as fill, backfill or subgrade for structures shall consist of suitable material.

1. Provide suitable material free from organic matter and deleterious substances, containing
no rocks or lumps over 6" in greatest dimension, and with not more than 15% of the
rocks or lumps larger than 2" in their greatest dimension.

2. Do not permit rocks having a dimension greater than 1" in the upper 6" of fill or
subgrade.

B.  Where select material is indicated on the drawings or specified, use select granular material as

defined herein and approved by the Engineer.

C.  Where indicated on the drawings or specified, use gravel or crushed stone as defined herein.

D.  Where indicated on the drawings, provide a lean concrete "mud slab" beneath foundations.

1.

2.

Use 2000 psi concrete and a minimum thickness of 2".

With prior approval of the Engineer, a "mud slab" may be substituted for gravel base
material except where the gravel base is required for drainage or for use with pressure
relief valves.

PART 3 - EXECUTION

3.1 EXCAVATION

A.  Protection of persons and property:

L.

P Re
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Protect structures, sidewalks, pavements, and other facilities from damage caused by
settlement, lateral movement, washout and other hazards created by operations under this
Section.

Unless shown to be removed, locate and protect active utility lines shown on the
drawings or otherwise made known to the Contractor prior to excavating. If damaged,
repair or replace at no additional cost to the Owner.

If active utility lines are encountered and are not shown on the drawings or otherwise
made known to the Contractor, promptly notify the Engineer and take necessary steps to
assure that service is not interrupted.

Barricade open holes and depressions occurring as part of this work, and post warning
lights on property adjacent to or with public access. Operating warning lights during
hours from dusk to dawn each day and as otherwise required.
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Section 31 23 16.16
EXCAVATION AND BACKFILL FOR

STRUCTURES

5. Side slopes: Slope, bench and/or shore sides of excavations and trench walls to maintain
stability of the wall or sides. Pile materials obtained from the excavation a minimum of
four feet from the edge of the excavation in accordance with OSHA standards.

6. Shoring and sheeting: Where necessary, shore and sheet excavations with members of
sizes and arrangement sufficient to prevent injury to persons, damage to structures or
injurious caving or erosion.

a. Furnish, put in place, and maintain such sheeting and bracing as may be required to
support the sides of excavations, to prevent any movement which could in any way
diminish the width of the excavation below that necessary for proper construction,
and to protect adjacent structures from undermining or other damage. Any
movement or bulging which may occur shall be corrected immediately by the
Contractor. Care shall be taken to prevent voids outside of the sheeting, but if
voids are formed, they shall be immediately filled and compacted.

b. Take all precautions to prevent distress of existing structures because of sheeting
installation or removal. Where the removal of sheeting may cause damage to
existing or newly constructed structures, such sheeting shall be left in place at no
expense to the Owner.

c. All sheeting and shoring operations and maintenance thereof shall be the
responsibility of the Contractor.

B.  Excavating: Perform excavating of every type of material encountered to the lines, grades and

elevations indicated or as necessary for construction of the structures shown.

1.

Conform to elevations and dimensions shown within a tolerance of 0.10', and extending a
sufficient distance from footings and foundations to permit placing and removing
concrete formwork, installation of services, other construction required and for
inspection.

Where earth will stand, shallow footing excavations may be cut to the exact size of the
footing.

Separate suitable materials and stockpile for future use.

Dispose of unsuitable material and excess suitable material at no additional cost to the
owner.

C. Foundation subgrades: Excavate foundations and footings to a level bottom in firm, solid,
suitable material.

P Re
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Take care not to disturb the bottom of the excavation unless further compaction of the
subgrade is required.

Notify the Engineer in due time to permit inspection of the completed excavation prior to
performing work on the foundation subgrade.
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EXCAVATION AND BACKFILL FOR

STRUCTURES

Should unsuitable or soft material be encountered at subgrade elevation, remove such

material and replace with compacted suitable material or crushed stone from firm earth
up to the indicated elevation.

a. In wet excavations or where groundwater is normally present, replace unsuitable
material with crushed stone or lean concrete.

b. In dry excavations above the normal groundwater level, replace unsuitable material
with compacted suitable material.

c. Unsuitable material shall be removed and replaced at no expense to the Owner.
Where rock is encountered at foundation level:

a. Use drilling, picking, wedging or similar methods leaving the foundation rock in
an entirely solid and unshattered condition.

b. Roughen approximately level surfaces to provide satisfactory bond with concrete.

c. Cut steps or benches in sloped surfaces to provide satisfactory bond.

D.  Drainage: Provide drainage and control grading in the vicinity of the work to prevent drainage
into the excavation.

E. Rock excavation:

L.

Notify the Engineer upon encountering rock or similar material which cannot be removed
or excavated by conventional earth moving or ripping equipment as specified in Part 1.1,
Paragraph D.4.

2. Do not use explosives without written permission from ReWa. See Paragraph 3.2 below
for blasting requirements.

3. When explosives are permitted, use only experienced powdermen or persons who are
licensed or otherwise authorized to use explosives. Store, handle and use explosives in
strict accordance with all regulatory bodies and the "Manual of Accident Prevention in
Construction" of the Associated General Contractors of America, Inc.

4, The Contractor shall be solely responsible for any damage resulting from the use of
explosives.

5. The Contractor is responsible for securing all permits required in performing this work.

F. Unauthorized excavation:

L. Excavation of material to depths below the grades indicated unless so directed by the
Engineer will be deemed unauthorized excavation.

2. Backfill and compact unauthorized over excavation at no expense to the Owner.

P Re
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Section 31 23 16.16
EXCAVATION AND BACKFILL FOR

STRUCTURES

a. In wet excavations or excavations below normal groundwater elevations: Use
crushed stone or lean concrete as directed by the Engineer.

b. In dry excavations above normal groundwater elevations: Use compacted suitable

material.

3.2 BLASTING

A.  General Requirements:

L.

P Re
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Do not use blasting adjacent to existing buildings or structures. Remove rock at such
locations using jack hammers and bull points.

Blasting shall be performed in accordance with all laws, regulations, and ordinances in
effect at the time of blasting and required by the authority having jurisdiction thereover.
Contractor shall engage the services of a qualified blasting engineer to develop blasting
procedures and of an independent firm to perform pre-blast and post-blast surveys and
assist in monitoring blasting operations. Contractor shall notify all affected adjacent
property occupants at least 24 hours prior to any blasting. Contractor shall be responsible
for all damage caused by blasting operations and shall be responsible for responding to
and resolving all complaints.

Blasting contractor shall prepare and submit a blasting plan for ReWa review at least 2
weeks prior to planned blasting. Blasting plan shall include at a minimum:

a. List of blasting personnel and qualifications. Chief blaster shall possess a South
Carolina blasting license and shall be on-site for blast.
b. Drilling logs showing depth to rock, soil profiles, rock densities / composition,

rippable vs. non-rippable, etc.

c. Methods for confining materials (blast mats, etc.) lifted by blasting within the
limits of the excavation or trench.

d. Proposed blast monitoring (see paragraph 3.2.C.)

e. Type and quantity of explosives, charge pattern / layout, timing

f. Pre-Blast survey documentation (see Paragraph 3.2.B).

All rock which cannot be handled, crushed, processed, and compacted as earth shall be
kept separate from other excavated materials and shall not be mixed with backfill or
embankment materials except as specified or directed.

Blasting or other use of explosives for excavation adjacent to existing utilities, structures,
and other facilities shall be in conformity with the requirements of the local ordinance
and the authority having jurisdiction there over and shall not cause damage to any
adjacent structures. Contractor shall consult with and obtain written approval for blasting
procedures from the appropriate utility or agency before blasting adjacent to their
utilities, structures, or other facilities. Certain utilities, including gas pipelines and fiber
optics, and agencies have requirements that will not permit blasting adjacent to or within
a minimum distance from their utilities or structures, including utilities and structures
outside the construction easements or on the opposite side of the street, if applicable.
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EXCAVATION AND BACKFILL FOR
STRUCTURES

The blasting procedures shall be in conformity with the requirements of the utility, if
applicable. Prior to blasting, Contractor shall submit to Owner, through Engineer, a copy
of the blasting procedures sealed by the blasting engineer for record purposes.

Contractor shall be responsible for obtaining all required blasting permits from the city,
county, state and federal agencies and shall provide sufficient prior notice as specified by
code, ordinance or other regulation to the county engineer, county sheriff, fire districts,
police departments, and all other appropriate agencies and authorities where the blasting
is to be performed. A copy of the blasting permit shall be on the site before and during
the blasting operations. Contractor shall furnish to Owner a copy of all blasting permits
at least 7 days prior to blasting.

B.  Pre-blast Survey:

1.

Contractor shall perform a pre-blast survey of all utilities, structures, and other facilities
adjacent to the blast sites to determine the conditions of each utility, house, building,
bridge, overpass, and other structures and facilities susceptible to damage from blasting
operations. The preblast survey shall include all structures and utilities within a
minimum of 500 feet radius of the area to be blasted. The survey notification to all
property owners, tenants, utilities, and other agencies and the area of survey shall be in
conformity with the requirements of the authority having jurisdiction thereover or as
determined by Contractor’s insurance company if no local ordinance applies. Contract or
shall submit the pre-blast survey report for record purposes, to Owner at least 30 days
prior to blasting.

Provide pre-blasting drill logs for rock profiling to confirm presence and characteristics
of rock.

C.  Blast Monitoring:

1.

P Re

renewable water resources

Prior to the start of Contractor’s blasting, Contractor shall measure background ground
vibrations.

Seismographs shall be placed on the ground adjacent to structures subjected to ground
shock to measure peak particle velocity components in three mutually perpendicular
directions during blasting operations.

The peak particle velocity, defined as the maximum of the three velocity components of
vibration, at any location shall not exceed values that will cause damage to the adjacent
structures. Air overpressure shall be measured at adjacent structures. Air overpressure at
adjacent structures shall not exceed values that will cause damage to the adjacent
structures or personnel. The maximum peak particle velocity and air overpressure values
that will not cause damage shall be determined by the blasting engineer retained by
Contractor and shall be stated in the blasting procedures.

Contractor shall submit measurement records of the blast monitoring to Owner for record
purposes within 24 hours after each blast.

Page 8 of 12 Standard Technical Specifications
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34

Section 31 23 16.16
EXCAVATION AND BACKFILL FOR
STRUCTURES

Post-blast Survey:

1. Contractor shall perform a post-blast survey of the same utilities, structures, and other
facilities surveyed in the pre-blast survey to determine the effect of the blasting
operations. Contractor shall submit the post-blast survey report to Owner for record
purposes within 14 days after completion of blasting.

DEWATERING

Perform dewatering in accordance with Section 33 23 19. Detailed /designed dewatering plan

may be required depending on site specific conditions.

BACKFILLING, FILLING AND COMPACTION

Use suitable material for all filling and backfilling operations.

Fill under structures: Deposit suitable material in layers not exceeding 8" in depth and compact
each layer using proper equipment.

1. Do not place rock that will not pass through a 6" diameter ring within the top 12" of the
surface of the completed fill or rock that will not pass through a 3" diameter ring within
the top 6" of the completed fill.

2. Do not place broken concrete, bricks, or asphaltic pavement in fills.

3. Where indicated on the drawings, provide select granular material.

Backfill excavations as promptly as progress of the Work permits, but not until completion of
the following:

1. Inspection and acceptance of construction below finish grade including, where
applicable, damp proofing and waterproofing.

2. Inspecting, testing, approving and recording locations of underground utilities.

3. Removing concrete formwork.

4. Removing shoring and bracing, and backfilling of voids with satisfactory materials.
5. Removing trash and debris.

6. Foundation walls have been in place seven days.

Placing and compacting:
1. Place backfill and fill materials in layers not more than 8" in loose depth.

2. Before compacting, moisten or aerate each layer as necessary to provide the optimum
moisture content within +/-2%.

I > Re Page 9 of 12 Standard Technical Specifications

renewable water resources

3123 16.16



3.5

P Re

renewable water resources

Section 31 23 16.16
EXCAVATION AND BACKFILL FOR
STRUCTURES

Compact each layer to required percentage of maximum density for area.

Do not place backfill or fill material on surfaces that are muddy, frozen, or containing
frost or ice.

Place backfill and fill materials evenly adjacent to structures, to required elevations.

Take care to prevent wedging action of backfill against structures by carrying the
material uniformly around the structure to approximately the same elevation in each lift.

Do not operate heavy equipment closer to foundation or retaining walls than a distance
equal to height of backfill above the footing.

a. Compact remaining area using power driven hand tampers.
Where the construction includes basement or other underground walls having structural

floors over them, do not backfill such walls until the structural floors are in place and
have attained sufficient strength to support the walls.

Compaction requirements:

L.

Compact soils to not less than the following percentages of maximum dry density as
determined in accordance with ASTM D698 (Standard Proctor). Where percentages
cannot be achieved, compacted stone may be used as directed by the Engineer.

Existing in place subgrade below structures where subgrade has been disturbed by water,
improper dewatering, or construction traffic.

a. Top 12" of subgrade 98%
b. Below top 12" of subgrade  95%

Fill beneath structures and beneath an area extending 10 feet beyond the limits of the
foundation:

a. Top 12" of subgrade 98%

Compaction of suitable material used to replace unsuitable material below foundation
subgrades:

a. Top 12" of subgrade 98%

b. Below top 12" of subgrade  95%

FIELD QUALITY CONTROL

Secure the Engineer's inspection and approval of subgrades and fill layers before subsequent
construction is permitted thereon.

Page 10 of 12 Standard Technical Specifications
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Section 31 23 16.16
EXCAVATION AND BACKFILL FOR
STRUCTURES

Field density determinations will be made, at no cost to the Contractor, to ensure that the
specified densities are being obtained. Field density tests will be performed as determined by

the Engineer, considering the following:

1. At areas to receive paving, at least one field density test for every 5000 sq.ft. of subgrade
area, but not less than three tests.

2. In each compacted fill layer, one field density test for every 5000 sq.ft. of overlaying
paved area, but not less than three tests.

3. In fill beneath structures, one field density test for every 2,500 square feet in each layer.
4. Other tests as deemed necessary by the Engineer.

If, the Engineer's opinion based on reports of the testing laboratory, subgrade or fills that have
been placed are below specified density; provide additional compacting and testing until

specified requirements are met.

1. Additional testing will be provided by the Owner's selected testing laboratory and all
costs for the additional testing will be borne by the Contractor.

Proofrolling:

1. Upon request by the Engineer, proofroll the subgrade of structure foundations.

2. Make not less than three passes of a 25 to 50 ton rubber tired roller over the full area.

3. Unstable, soft or otherwise unsuitable materials revealed by the proofrolling shall be

removed and replaced with satisfactory material and compacted as specified herein.

PROTECTION
Prevent displacement or loose soil from falling into excavation and maintain soil stability.
Protect bottom of excavations and soil adjacent to and beneath foundation from freezing.

Protect structures, utilities, and other facilities from damage caused by settlement, lateral
movement, undermining, washout, and other hazards that may be created by earth operations.

END OF SECTION 31 23 16

I > Re Page 11 of 12 Standard Technical Specifications

renewable water resources

3123 16.16



Section 31 23 16.16
EXCAVATION AND BACKFILL FOR
STRUCTURES
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Section 31 23 19

DEWATERING
PART 1 - GENERAL
1.1 SUMMARY
A This section shall apply to all excavation.
B. Construct all permanent work in areas free from water. Design, construct and maintain

all dikes, levees, cofferdams and diversion and drainage channels as necessary to
maintain the areas free from water and to protect the areas to be occupied by permanent
work from water damage. Remove temporary works after they have served their
purpose.

C. The Contractor shall be responsible for the stability of all temporary and permanent
slopes, grades, foundations, materials and structure during the course of the Contract.
Repair and replace all slopes, grades, foundations, materials and structures damaged by
water, both surface and subsurface, to the lines, grades and conditions existing prior to
the damage, at no additional cost to the Owner.

D. No additional compensation shall be paid to the contractor for dewatering activities.
PART 2 - PRODUCTS
2.1  PRODUCTS SUPPLIED BY CONTRACTOR

A. Furnish well points, pumps, tile drains or other approved methods of the type normally
used in dewatering operations. Well points shall be provided where required at no
additional cost to the Owner.

PART 3 - EXECUTION
3.1 CARE OF WATER

A. Contractor is responsible for adhering to latest discharge requirements of ReWa
Pretreatment Department for sewer discharge, and acquiring & maintaining compliance
all permits required to discharge the water and shall protect waterways from turbidity and
discharge-related contamination during the operation.

B. Except where the excavated materials are designated as materials for permanent work,
material from required excavation may be used for dikes, levees, cofferdams and other
temporary backfill provided the material meets suitability requirements for these
structures.

C. Furnish, install, maintain and operate necessary pumping and other equipment for
dewatering the various parts of the work and for maintaining the foundation and other
parts free from water as required for constructing each part of the work.

D. Install all drainage ditches, sumps and pumps to control excessive seepage on excavated
slopes, to drain isolated zones with perched water tables and to drain impervious surfaces
at final excavation elevation.

/Q Re Page 1 of 4 Standard Technical Specifications
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Section 31 23 19
DEWATERING

Dewater by means which will insure dry excavations, preserve final lines and grades, and
not disturb or displace adjacent soil.

All pumping and drainage shall be done with no damage to roadways, property or
structures and without interference with the rights of the public or owners of private

property.

Do not overload or obstruct existing drainage facilities.

After they have served their purpose, remove all temporary protective work at a
satisfactory time and in a satisfactory manner. All diversion channels and other
temporary excavations in areas where the compacted fill or other structures will be
constructed shall be cleaned out, backfilled and processed under the same Specifications
as those governing the compacted fill.

3.2 DEWATERING

A

By the use of well points, pumps, tile drains or other approved methods, the Contractor
shall prevent the accumulation of water in excavated areas. Should water accumulate, it
shall be promptly removed.

Excavations shall be continuously dewatered to maintain a ground water level no higher
than three to four feet below the lowest point in the excavation. Dewatering shall be
accomplished well enough in advance of excavation to ensure that groundwater is already
lowered prior to completing the final excavation to finish sub-grade.

All destabilized sub-grade conditions caused by inadequate or untimely dewatering
operations shall be undercut and backfilled with suitable backfill material at no additional
cost to the Owner.

Where the presence of fine-grained subsurface materials and a high groundwater table
may cause the upward flow of water into the excavation with a resulting quick or
unstable condition, the Contractor shall install and operate a well point system to prevent
the upward flow of water during construction. Water pumped or drained from
excavations, or any sewers, drains or water courses encountered in the work, shall be
disposed of in a suitable manner without injury to adjacent property, the work under
construction, or to pavements, roads, drives, and water courses. No water shall be
discharged to sanitary sewers. Sanitary sewage shall be pumped to sanitary sewers or
shall be disposed of by an approved method.

Material disturbed below the foundation subgrade due to improper dewatering shall be
removed and replaced with crushed stone or lean concrete at no expense to the Owner.

3.3 DEWATERING TRENCH EXCAVATIONS

A

S Re

Dewater excavation continuously to maintain a water level two feet below the bottom of
the trench.
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Section 31 23 19
DEWATERING

Control drainage in the vicinity of excavation so the ground surface is properly pitched to
prevent water from running into the excavation.

There shall be sufficient pumping equipment, in good working order, available at all
times, to remove any water that accumulates in excavation. Where the pipe line crosses
natural drainage channels, the Work shall be conducted in such a manner that
unnecessary damage or delays in the prosecution of the Work will be prevented.
Provisions shall be made for the satisfactory disposal of surface water to prevent damage
to public or private property.

In all cases, accumulated water in the trench shall be removed before placing bedding or
haunching, laying pipe, placing concrete or backfilling.

Where dewatering is performed by pumping the water from a sump, crushed stone shall
be used as the medium for conducting the water to the sump. Sump depth shall be at
least two feet below the bottom of the trench. Pumping equipment shall be of sufficient
guantity and/or capacity to maintain the water level in the sump two feet below the
bottom of the trench. Pumps shall be a type such that intermittent flows can be
discharged. A standby pump shall be required in the event the operating pump or pumps
clog or otherwise cease operation.

Dewater by use of a well point system when pumping from sumps does not lower the
water level two feet below the bottom of the trench. Where soil conditions dictate, the
Contractor shall construct well points cased in sand wicks. The casing, 6” to 10” in
diameter, shall be jetted into the ground, followed by the installation of the well point,
filling casing with sand and withdrawing the casing.

END OF SECTION 33 23 19
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Section 31 23 19
DEWATERING
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Section 31 37 16.13
RIPRAP

PART 1 - GENERAL

1.1 SUMMARY
A.  Section Includes: Riprap
B. Related Requirements:
1. Section 31 23 16.13 - Trenching: Trenching and backfilling for Site utilities.
1.2 REFERENCES
A.  SCDOT Standard Specifications:
1. Standard Specifications for Highway Construction, latest edition, published by the South
Carolina Department of Transportation.
1.3 SUBMITTALS
A.  Product Data: Submit manufacturer information regarding size distribution and types for rock
for riprap.
B.  Manufacturer's Certificate: Certify that products meet or exceed specified requirements.
C.  Qualifications Statement:
1. Submit qualifications for manufacturer.
14 QUALITY ASSURANCE
A.  Furnish each aggregate material from single source throughout Work of this Section.
B.  Perform Work according to SCDOT Standard Specifications.
15 QUALIFICATIONS
A.  Manufacturer: Company specializing in manufacturing products specified in this Section with
minimum three years' documented experience.
f\) Re Page 1 of 4 Standard Technical Specifications
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Section 31 37 16.13
RIPRAP

PART 2 - PRODUCTS

2.1 MATERIALS
A.  Riprap:
1. Description:

a. Riprap shall meet requirements of SCDOT Standard Specifications for Highway
Construction, Section 804.

2. Materials:

a. Use stone that is suitable in all respects for the purpose intended and obtained from
a source listed on the most recent edition of SCDOT Qualified Product List 2.

3. Size:

a. Use SCDOT Class A, B or C as designed by the Engineer.

. _ Percent of
Riprap Class Rczlczléest)lze Roc(ligslz)e ¥ RipraphSmaIIer
' Than
0.75 37 100
A 0.5 (Dso) 11 50
0.2 0.7 15
1.33 200 100
B 1.0 75 85
0.75 (Dso) 37 50
0.42 5 10
1.8 500 100
c® 1.3 (Dso) 200 50
0.4 5 10
(1) Based on AASHTO Gradations
(2) Specific Gravity > 2.6

B.  Filter Fabric:
1. Description:
a. Non-woven geotextile filter fabric placed beneath riprap
2. Materials:
a. Filter Fabric shall meet requirements of SCDOT Standard Specifications Section
804.2.11 from a source listed on the most recent edition of SCDOT Qualified
Product List 44.

Page 2 of 4 Standard Technical Specifications
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Section 31 37 16.13
RIPRAP

PART 3 - EXECUTION

3.1 APPLICATION

A.  Place geotextile fabric over substrate. Fabric shall be Mirafi 700X or approved equal.

B.  Place riprap at culvert pipe ends, embankment slopes, and where indicated on Drawings.

C.  Place riprap into position and remove foreign material from surfaces.

D. Do not place riprap over frozen or spongy subgrade surfaces.

E.  Average Installed Thickness: As indicated on Drawings or 12 inches minimum.

3.2 INSTALLATION

A.  The slope upon which the riprap is to be placed shall be worked to provide a consistent slope
from the top of bank to the bottom of the bank. Depressions shall be filled in and properly
compacted.

B.  Riprap placement shall begin at the toe of the slope and progress upward. Each piece shall be
placed by hand perpendicular to the slope and shall be firmly embedded against the slope and
adjoining pieces. The spaces between the larger pieces shall be filled with spalls of suitable size
which shall be rammed into place. The finished surface shall present an even, tight surface true
to line, grade and section.

END OF SECTION 31 37 16.13
f‘) Re Page 3 of 4 Standard Technical Specifications
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Section 32 12 16
ASPHALT PAVING

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

c o = »

SUMMARY
Section Includes:

Asphalt materials.

Aggregate materials.

Aggregate subbase.

Asphalt paving base course, binder course, and wearing course.
Asphalt paving overlay for existing paving.

kW=

REFERENCE STANDARDS
SCDOT Standard Specifications:

1. Standard Specifications for Highway Construction, latest edition, published by the South
Carolina Department of Transportation.

American Society of Testing Materials

1. ASTM D2950 - Standard Test Method for Density of Bituminous Concrete in Place by
Nuclear Methods

SUBMITTALS

Product Data:

1. Submit product information for asphalt and aggregate materials.
2. Submit mix design with laboratory test results supporting design.

Manufacturer's Certificate: Certify Products are produced at a plant approved by SCDOT and
that meet or exceed specified requirements.

QUALITY ASSURANCE

Mixing Plant: Conform to Division 400 of SCDOT Standard Specifications.

Obtain materials from same source throughout.

Perform Work in accordance with SCDOT and/or Local Municipality standards.

Maintain one copy of each document on site.

It > Re Page 1 of 6 Standard Technical Specifications
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1.5

1.6

E.

A.

A.

B.

Section 32 12 16
ASPHALT PAVING

Use adequate numbers of skilled workmen who are thoroughly trained and experienced in the
necessary crafts and who are completely familiar with the specified requirements and the
methods needed for proper performance of the work of this Section.

QUALIFICATIONS

Installer: Company specializing in performing work of this section with minimum three years
documented experience approved by manufacturer.

AMBIENT CONDITIONS

Do not place asphalt mixture when ambient air or base surface temperature is less than 50
degrees F, or surface is wet or frozen.

Place asphalt mixture when temperature is not more than 15 degrees F less than initial mixing
temperature.

PART 2 - PRODUCTS

2.1 ASPHALT PAVING
A.  Performance / Design Criteria:
1. Paving: Design for light duty commercial vehicles.
B.  Asphalt Paving Materials:
I. Prime Coat
a. The work covered under this section of this specification shall be performed in
strict conformance with SCDOT Section 305.4.6 & 401.4.18.
2. Tack Coat
a. The work covered under this section of this specification shall be performed in
strict conformance with SCDOT Section 401.4.18.
3. Aggregate Base Course
a. The work covered under this section of this specification shall be performed in
strict conformance with SCDOT Section 305
4. Asphalt Intermediate Course (Type B)
a. The work covered under this section of this specification shall be performed in
strict conformance with SCDOT Section 402.
5. Asphalt Surface Course (Type C)
a. The work covered under this section of this specification shall be performed in
strict conformance with SCDOT Section 403.
2.2 ACCESSORIES
A.  Geotextile Fabric: AASHTO M288; non-woven, polypropylene.
o Re Page 2 of 6 Standard Technical Specifications
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A.

B.

Section 32 12 16
ASPHALT PAVING

SOURCE QUALITY CONTROL
Submit proposed mix design of each class of mix for review prior to beginning of Work.

Test samples in accordance with Section 401 of SCDOT Standard Specifications.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Verify utilities indicated under paving are installed with excavations and trenches backfilled and
compacted.
B.  Verify compacted subgrade subbase is dry.
1. Proof roll subbase with steel wheel 2-axle tandem roller in minimum two perpendicular
passes to identify soft spots.
2. Remove soft subbase and replace with compacted fill.
C.  Verify gradients and elevations of base are correct.
D.  Verify manhole frames are installed in correct position and elevation.
32 PREPARATION
A.  Prepare subbase in accordance with SC DOT Standards.
33 DEMOLITION
A.  Saw cut and notch existing paving as indicted on Drawings.
B. Clean existing paving to remove foreign material, excess joint sealant and crack filler from
paving surface.
C.  Repair surface defects in existing paving to provide uniform surface to receive new paving.
34 INSTALLATION
A.  Subbase:
L. Prepare subbase in accordance with SCDOT Standard Specifications.
B.  Primer:
1. Apply primer on aggregate subbase at uniform rate of 0.25-0.30 gal/sq yd.
2. Use clean sand to blot excess primer.
C.  Tack Coat:
1. Apply tack coat on asphalt and concrete surfaces over subgrade surface at uniform rate.
It > Re Page 3 of 6 Standard Technical Specifications
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Section 32 12 16

ASPHALT PAVING
a. New or Existing Asphalt Surfaces: 0.05 — 0.15 gal/sq yd.
2. Apply tack coat to contact surfaces of curbs, gutters and concrete pads.
3. Coat surfaces of manhole] frames with oil to prevent bond with asphalt paving. Do not

tack coat these surfaces.

D.  Double Course Asphalt Paving:

1. Place asphalt binder course within 24 hours of applying primer or tack coat.

2. Place binder course to thickness indicated on Drawings.

3. Place wearing course within 24 hours of placing and compacting binder course. When
binder course is placed more than 24 hours before placing wearing course, clean surface
and apply tack coat before placing wearing course.

4, Place wearing course to thickness indicated on Drawings.

5. Compact each course by rolling to specified density. Do not displace or extrude paving
from position. Hand compact in areas inaccessible to rolling equipment.

6. Perform rolling with consecutive passes to achieve even and smooth finish, without roller
marks.

E.  Asphalt Paving Overlay

1. Apply tack coat to existing paving surface at rate recommended by geotextile fabric
manufacturer.

2. Install geotextile fabric in accordance with manufacturer's instructions to permit asphalt
saturation of fabric. Lap fabric edge and end joints 4 inches.

3. Place wearing course to thickness indicated on Drawings.

4, Compact overlay by rolling to specified density. Do not displace or extrude paving from
position. Hand compact in areas inaccessible to rolling equipment.

5. Perform rolling with consecutive passes to achieve even and smooth finish, without roller
marks.

F. Curbs:
1. Install extruded asphalt curbs as indicated on Drawings.
3.5 TOLERANCES
A.  Flatness: Maximum variation of 1/8 inch measured with 10 foot straight edge.
B.  Scheduled Compacted Thickness: Within 1/4 inch.
C.  Variation from Indicated Elevation: Within 1/2 inch.
3.6 FIELD QUALITY CONTROL
A.  Perform Contractor Quality Control Program in accordance with Appendix C of the SCDOT
Construction Manual, May 2004 (or most recent), published by the South Carolina Department
of Transportation.
B.  Asphalt Paving Mix Temperature: Measure temperature at time of placement.
It > Re Page 4 of 6 Standard Technical Specifications
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Section 32 12 16
ASPHALT PAVING

C.  Asphalt Paving Density: ASTM D2950 nuclear method; test one location for every 1000 square
yards compacted paving.

3.7 PROTECTION

A. Immediately after placement, protect paving from mechanical injury for seven days or until
surface temperature is less than 140 degrees F.

END OF SECTION 32 12 16
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ASPHALT PAVING

THIS PAGE INTENTIONALLY LEFT BLANK
) R e\ AL Page 6 of 6 Standard Technical Specifications
ré;lew;ble water ;esoﬂlr:(,“,res‘ 32 12 16



Section 32 31 13
CHAIN LINK FENCES AND GATES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

el

Fence framework, fabric, and accessories.

Excavation for post bases.

Concrete foundation for posts and center drop for gates.
Manual gates and related hardware.

1.2 REFERENCES

A. ASTM International:

L.

ASTM A121 - Standard Specification for Metallic-Coated Carbon Steel Barbed Wire.

2. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings
on Iron and Steel Products.

3. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and
Steel Hardware.

4. ASTM A392 - Standard Specification for Zinc-Coated Steel Chain-Link Fence Fabric.

5. ASTM A817 - Standard Specification for Metallic-Coated Steel Wire for Chain-Link
Fence Fabric and Marcelled Tension Wire.

6. A1011/A1011M-07 Standard Specification for Steel, Sheet and Strip, Hot-Rolled,
Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved
Formability, and Ultra-High Strength

7. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete.

8. ASTM F552 - Standard Terminology relating to Chain Link Fencing.

9. ASTM F567 - Standard Practice for Installation of Chain-Link Fence.

10. ASTM F626 - Standard Specification for Fence Fittings.

11.  ASTM F900 - Standard Specification for Industrial and Commercial Swing Gates.

12.  ASTM F1043 - Standard Specification for Strength and Protective Coatings on Metal
Industrial Chain Link Fence Framework.

13. ASTM F1083 - Standard Specification for Pipe, Steel, Hot-Dipped Zinc-Coated
(Galvanized) Welded, for Fence Structures.

14.  ASTM F1345 - Standard Specification for Zinc - 5% Aluminum -Mischmetal Alloy-
Coated Steel Chain-Link Fence Fabric.

B.  Chain Link Fence Manufacturers Institute:

L.

CLFMI - Product Manual.

C. SCDOT Standard Specifications:

1.

P Re
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Standard Specifications for Highway Construction, latest edition, published by the South
Carolina Department of Transportation (SCDOT).
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1.3

1.4

1.5

1.6

1.7

1.8

Section 32 31 13
CHAIN LINK FENCES AND GATES

SYSTEM DESCRIPTION

Fence Height: as indicated on Drawings.

Line Post Spacing: As indicated on Drawings, not exceeding 10 feet.

Fence Post and Rail Strength: Conform to ASTM F1043 Light Industrial / Commercial Fence
quality.

SUBMITTALS

Shop Drawings: Indicate plan layout, spacing of components, post foundation dimensions,
hardware anchorage, gates, and schedule of components.

Product Data: Submit data on fabric, posts, accessories, fittings and hardware.

Manufacturer's Installation Instructions: Submit installation requirements including post
foundation anchor bolt templates if required.

CLOSEOUT SUBMITTALS

Project Record Documents: Accurately record actual locations of property perimeter posts
relative to property lines and easements.

Operation and Maintenance Data: Procedures for submittals.

QUALITY ASSURANCE
Supply material according to CLFMI - Product Manual.

Perform installation according to ASTM F567.

QUALIFICATIONS

Manufacturer: Company specializing in manufacturing Products specified in this section with
minimum five years documented experience.

DELIVERY, STORAGE AND HANDLING

Deliver fence fabric and accessories in packed cartons or firmly tied rolls.

Identify each package with manufacturer's name.

Store fence fabric and accessories in secure and dry place.

It > Re Page 2 of 6 Standard Technical Specifications
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Section 32 31 13
CHAIN LINK FENCES AND GATES

PART 2 - PRODUCTS

2.1 MATERIALS
A.  Framing (Steel): ASTM F1083 Schedule 40 galvanized steel pipe, welded construction,
minimum yield strength of50 ksi; coating conforming to ASTM F1043 Type A on pipe exterior
and interior.
B.  Fabric Wire (Steel): ASTM A392 Class 1 zinc coated steel wire.
C. Barbed Wire: ASTM A121 Coating Type Z, galvanized steel; 12 gage thick wire, 2 strands, 4
points at 3 inch on center.
D.  Concrete: Class 2500 concrete in accordance with SCDOT Standard Specifications with 2500
psi compressive strength at 28 days.
2.2 COMPONENTS
A.  Line Posts: 2.5 inch diameter.
B.  Corner and Terminal Posts: 2.875 inch.
C.  Gate Posts: 4.0 inch diameter.
D.  Top and Brace Rail: 1.625 inch diameter, plain end, sleeve coupled.
E. Gate Frame: 1.925 inch diameter for welded fabrication.
F. Tension Wire: 6 gage thick steel, single strand.
G.  Tension Band: 3/16 inch thick by % inch wide steel.
H.  Tie Wire: Aluminum alloy steel wire, 9-gage or 11-gage as indicated.
2.3 ACCESSORIES
A.  Caps: Cast steel galvanize, galvanized pressed steel, malleable iron galvanized, or aluminum
alloy; sized to post diameter, set screw retainer.
B.  Fittings: Sleeves, bands, clips, rail ends, tension bars, fasteners and fittings; galvanized steel.
C.  Extension Arms: Cast steel galvanized or galvanized pressed steel to accommodate 3 strands of
barbed wire, single arm, for placing vertical or sloped to 45 degrees as indicated on Drawings.
D.  Gate Hardware: Fork latch with gravity drop or center gate stop and drop rod; two 180 degree
gate hinges for each leaf and hardware for padlock keyed to match hardware as directed by
Architect/Engineer.
It > Re Page 3 of 6 Standard Technical Specifications
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A.

B.

2.5

A.

B.

C.

Section 32 31 13
CHAIN LINK FENCES AND GATES

GATES

General:

1. Gate Types, Opening Widths and Directions of Operation: As indicated on Drawings.
2. Factory assemble gates.

3. Design gates for operation by one person.

4, Finish is to be galvanized, aluminum coated, or PVC coated to match fence.

Swing Gates:

1. Fabricate gates to permit 180 degree swing.

2. Gates Construction: ASTM F900 with welded comers. Use of comer fittings is not
permitted.

FINISHES

Components and Fabric: Galvanized to ASTM A123/A123M for components; ASTM
A153/A153M for hardware; ASTM A392 for fabric; 1.8 0z/sq ft coating.

Hardware: Galvanized to ASTM A153/A153M, 2.0 oz/sq ft coating.

Accessories: Same finish as framing.

PART 3 - EXECUTION

3.1 INSTALLATION
A.  Install framework, fabric, accessories, and gates according to ASTM F567.
B.  Set intermediate, terminal, gate, and corner posts plumb, in concrete footings with top of footing
2 inches above finish grade. Slope top of concrete for water runoff.
C.  Line Post Footing Minimum Depth Below Finish Grade: 3 feet.
D.  Corner, Gate and Terminal Post Footing Depth Below Finish Grade: 3.5 feet.
E. Brace each gate and corner post to adjacent line post with horizontal center brace rail and
diagonal truss rods. Install brace rail one bay from end and gate posts.
F. Install top rail through line post tops and splice with 6 inch long rail sleeves.
G.  Install center and bottom brace rail on corner gate leaves.
H. Do not stretch fabric until concrete foundation has cured 28 days.
L Install bottom tension wire stretched taut between terminal posts.
J. Install support arms sloped-outward and attach barbed wire; tension and secure.
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