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1 GENERAL CONDITIONS

1.1

A.

General

These design standards have been prepared to assist engineers preparing plans for water
and sanitary sewer projects for the Louisa County Water Authority and the Town of Louisa.
These standards are for use by experienced design professionals. Variations will be
permitted based solely on sound engineering practice and will be reviewed and approved
by the Louisa County Water Authority (LCWA) or the Town of Louisa on an individual
basis. Such variations must be requested in writing along with sufficient documentation
supporting the request. Please note that all requirements in these Standards are the same
for both the Louisa County Water Authority and the Town of Louisa unless specifically
noted.

. Designs shall be in accordance with the Latest Edition of the Virginia Health Department

Waterworks Regulations and Virginia Department of Environmental Quality Sewage

Collection and Treatment Regulations (SCAT), Commonwealth of Virginia, and any other
local, State, or Federal agencies having jurisdiction. The engineer shall also comply with
the requirements of the Code of Louisa County or the Town of Louisa as it pertains to water
and sewer systems. It is the responsibility of the engineer to inform developers of the
contents as set forth in the applicable local ordinances as it relates to the project under
review and consideration by the Louisa County Water Authority or the Town of Louisa.

. Prior to construction of public works and/or sanitary sewer facilities, construction drawings

for the proposed facilities must be submitted for review and approval by the Louisa County
Water Authority, the Town of Louisa and if required by State Code or regulations, the
Virginia Department of Health (water), and Virginia Department of Environmental Quality
(sewer). The developer shall adhere to the Louisa County Water Authority and the Town of
Louisa review process. The construction drawings must be in a form acceptable to the
review agencies. Prior to the approval of any portion of a phased development, subdivision
or site plan, the developer, or his agent, shall submit an overall Master Plan of proposed
water and/or wastewater systems for the entire development for review and approval by
the Louisa County Water Authority or the Town of Louisa. The Master Plan and associated
construction plans shall be amended and submitted for review and approval if future
development is not in accordance with the original Master Plan. At least one set of
construction drawings must be submitted for review and approval by the Louisa County
Water Authority or the Town of Louisa. Once Louisa County Water Authority or the Town
of Louisa has approved the plans, at least one set of the construction documents must be
submitted to the Planning and Zoning and Building Departments for Louisa County. The
Louisa County Water Authority or Town of Louisa will require that the developer submit
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1.2

two additional copies of the plans directly to the Louisa County Water Authority for its use
prior to final plan approval.

. It is recommended that for complex projects and projects which may require special

considerations, the engineer arrange a meeting with the Louisa County Water Authority
and/or Town of Louisa to discuss the approach to be taken to supply water and sewer
service. All water and sanitary sewer systems must be located properly to serve entire
service areas as determined by the Louisa County Water Authority or Town of Louisa.

. Itis recommended that the engineer confer with the Virginia Department of Transportation

(VDOT), as appropriate, prior to preparing plans for a water main or sewer line extension
in any public right-of-way so that location issues may be resolved prior to preparation and
submittal of the plans.

It should be noted that where it is determined that water or sewer lines are necessary to
serve properties beyond the subdivision or development being proposed , the developer
will be required to design and construct the proposed system, at a size and location that
will permit future extensions to be made at the limits of the subdivision or development in
question. The system normally will terminate, at or within one lot from the adjacent and/or
upstream properties to be served by the system in the future. Elevations of the sewer
system must be designed such that future extensions are taken into consideration to allow
service to all areas which naturally drain towards the existing sewer system. Public water
systems must be designed and constructed s to allow for future extensions. Ultilities
easements must be provided to allow adjoining properties to connect to the system.

. The developer must enter into a Utility Service Agreement with the Louisa County Water

Authority or the Town of Louisa before a construction permit will be issued. All plan
review and inspection fees must be paid, and performance bonds or surety posted before a
construction permit will be issued. Work on utilities may not begin until a construction
permit is issued by the Louisa County Water Authority or the Town of Louisa. All utility
work must be performed by a Class A licensed Contractor and/or as deemed acceptable to
the Louisa County Water Authority or the Town of Louisa and will be subject to inspection
by the Louisa County Water Authority or the Town of Louisa.

Contacting Property Owners

. Prior to performing any survey or design work on private property, the engineer or surveyor

shall notify the landowner and obtain the landowners permission for all work being
performed. In addition, the Lousia County Water Authority or the Town of Lousia may
require that letters be sent to landowners with existing easements on their property prior to
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1.3

14

any work being completed in the easement. If requested, copies of these letters shall be
provided to the Louisa County Water Authority or the Town of Louisa.

Easements

. Water and sewer utilities which will become the property of the Louisa County Water

Authority or the Town of Louisa which do not lie fully within a public right-of-way, shall
require easements dedicated to the Louisa County Water Authority or the Town of Louisa,
and as follows:

1. Minimum easement widths shall be 20 feet for water mains and 20 feet for sanitary
sewers. For trenches greater than 10 feet deep, 5 feet additional width shall be required
for each 5 feet of additional depth. Increased easement widths may be required when
determined by the Louisa County Water Authority or the Town of Louisa.

2. Easements dedicated to water or sewer utilities will preclude construction of permanent
structures and fences within the easement.

3. Easements will be provided to allow adjacent properties access to water and sanitary
sewer lines and to allow the extension of water and sewer lines.

4. In cases deemed necessary by the Louisa County Water Authority or the Town of
Louisa, and in order to assure routine and emergency maintenance, access

(ingress/egress) easements shall be provided.

5. Easements will be traversable for operation and maintenance.

Construction Drawings

. Construction drawings shall contain the information necessary to construct the utilities

shown. The information shall be presented in a clear and legible manner, to construct the
utility. Drawings shall meet the requirements of the Virginia Department of Health,
Virginia Department of Environmental Quality, and Louisa County Water Authority or the
Town of Louisa, as applicable, as outlined in the appropriate checklist contained in these
standards. Again, all water and sewer lines shall be sized properly to accommodate future
extensions if required and all phasing must also be noted and approved.

. The engineer shall coordinate the location of all proposed water and/or sanitary sewer lines

within all existing and proposed road rights-of-way with regard to existing and proposed
roads, and drainage structures. In addition, coordination shall be made with other
appropriate utility companies and agencies regarding their existing easements, rights-of-
way and facilities.
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C. Where there is the possibility of conflicts with existing utilities, the Louisa County Water
Authority or Town of Louisa reserve the right to require that the engineer secure accurate
information on the horizontal and vertical location of such utilities through subsurface
exploration prior to approving plans.

D. The engineer must submit a copy of the appropriate checklist with a certification that the
plans reflect all applicable items on the checklist. The plans will be reviewed and a review
letter will be given to the design engineer. Once the plans are revised to reflect issues
outlined in the review letter the engineer must resubmit the plans for further review. A
letter of approval will be sent when all Louisa County Water Authority or Town of Louisa
criteria are met. If required, he Virginia Department of Health and Virginia Department of
Environmental Quality will issue separate letters.

E. Vertical datum for surveys shall be noted on the plans. Vertical datum for surveys shall be
National Geodetic Vertical Datum of 1929 (NGVD 29). Horizontal datum shall be North
American Datum of 1983 (NAD 83).



14.1

Utility Master Plan Checklist

Yes

No

N/A

Project Title

Plan scaleis 1 7 =200, 1’=100" or 1” = 50".

Plan sheet is on 24” x 36 paper. Half size set also submitted with
plan set. PDF and CAD (.dwg) format submitted.

Project vicinity map is provided.

Owner/Developer and Consultant names and addresses are shown
on plan.

Water system is designed to provide adequate domestic service and
fire protection.

a. Average Domestic Design Flow
b. Maximum Day Design Flow
c. Fire Flow

d. Peak Hour Design Flow

[¢]

. Design Flow

f. Residual Pressure @ Design Flow
Sanitary sewer service area map is submitted with plan.
Sanitary sewer analysis is shown on sewer shed map.

diameter line is required to adequately serve this project in
accordance with the Authority’s standards.

a. Average Design Flow
b. Equivalent Residential Units
Any and all existing connections to property are shown on plan.

All proposed water and sewer lines connect to existing facilities
that have been previously accepted by the Authority for operation
and maintenance.

All oft-site easements necessary for completion of this project.
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10.
I1.
12.
13.

14.
15.

16.
17.
18.

19.
20.
21.
22.
23.
24.
25.

Existing easements and road right-of-ways.
Proposed construction and permanent utility easements and widths.
North arrow is shown.

Sanitary sewer system layouts complete with pipe sizes and
manholes.

Provisions to serve adjoining undeveloped properties.

Hydraulic computations for interceptor sewers which will extend
through the project to serve oft-site areas.

Estimated construction sequence by subdivision section.
Approximately location of service laterals.

Water distribution system layouts complete with pipe sizes and
valves.

Fire hydrants.

Flushing hydrant appurtenances.

Water quality monitoring stations.

Provisions to serve adjoining undeveloped property.

Provisions for connection to adjoining developed properties.
Hydraulic computations for domestic and fire flow requirements.

Approximate location of service laterals and meters.



1.4.2 Developer’s Checklist for Utility Projects
The following steps must be completed before the Louisa County Water Authority or the Town of

Louisa will permit the Utilities Contractor to start construction:

1 -

All off-site and on-site easements, not included in a subdivision plat for the project,
have been dedicated to the Louisa County Water Authority or the Town of Louisa.
The deed book and page for all utility easements not included in a subdivision plat
must be noted on the construction drawings prior to approval of the project.

The Louisa County Water Authority or Town of Louisa Department of Public Works
has reviewed and approved the plan.

The project plan has been approved by all appropriate agencies as required (e.g.
Virginia Department of Transportation; Virginia Department of Health; Virginia
Department of Environmental Quality; Louisa County Planning & Zoning; Thomas
Jefterson Soil & Water Conservation District).

The developer has entered into an Utility Service Agreement (USA) with the Lousia
County Water Authority or Town of Lousia. If the standard form of the USA is
utilized, approval of the USA can be completed administratively. Allow one week
for this to occur from the time that the USA has been submitted to the Lousia
County Water Authority or Town of Lousia in a form acceptable to the Lousia
County Water Authority or Town of Lousia. If a non-standard form of the USA is
desired, the appropriate governing body must approve the USA. At least one to two
months should be allowed for processing a non-standard USA as the
Authority/Town Attorney’s office must approve the non-standard USA prior to it
being submitted to the governing body for approval. A Utilities Agreement can be
completed once the plans are close to being ready for approval. Typically it is
appropriate to submit the agreement shortly after revised plans have been submitted
for review and approval. Contact the Lousia County Water Authority or Town of
Lousia to obtain a copy of the current standard Utilities Agreement.

All review and inspection fees have been paid. All bonds have been posted.

Erosion control measures have been installed and approved by the Louisa County
E&S Inspector.

A pre-construction conference between the Contractor and the Louisa County Water
Authority or Town of Louisa Department of Public Works has occurred. This
meeting must be requested at least one (1) week prior to occurring.



1.4.3 Site Plan Requirements

(For Plans that involve utility connections only. See Checklist of Water and Sewer Plans for site
plans also requiring utility extensions.)

A.

The location and size of existing sewer lines and water mains must be shown on the
site plan. The top and invert elevations of all existing manholes must be given.

The exact location of the existing sewer (lateral) connection and/or water service and
meter box must be shown, making reference to the length depth and station location of
the sewer lateral and the relationship of the water and sewer service and appurtenances
with the existing, proposed and future buildings, etc. Also show a clean-out on the
sewer service at the property line or easement line as appropriate.

Existing and proposed water and sewer line easements must be shown on the site plan
with deed book and page for all easements noted. The engineer needs to make sure
there are no buildings or other permanent structures encroaching onto easements. Also,
if there are any other type of structures and/or activities proposed (e.g. storm sewers,
retaining walls, grading, curb and gutter, concrete paving, obstacles garbage pads, light
posts, and other utility lines), the engineer shall make site design changes and take
appropriate measures to protect the existing sewer line and its appurtenances.

Existing plumbing from building to connection and/or water meter must be shown.
Proposed plumbing from building to sewer connection and/or new water meter must
be shown.

When the site plan reflects the installation of a new sewer connection, the appropriate
notes outlining the Louisa County Water Authority/Town of Louisa Department of
Public Works requirements for installing a connection must be shown on the plan. The
point where the utilities contractor stops his work and the plumber begins needs to be
clearly denoted on the plan.

Site plan needs to clearly reflect the proposed “Fill” and “Cut” areas. Engineer is to
analyze how it will affect the existing and/or proposed water and/or sewers.

Adjustment of water and sewer appurtenances will require notes, for example, notifying
the Inspector to inspect any adjustments, that an acceptable licensed Utilities
Contractor perform all utility work, etc.

Engineer must be aware of where proposed and future water and/or sewer extensions
are needed and show this information on the plans and reflect sufficient easement width
for future water and/or sewer extensions.

Where additional Road right-of-way and/or widening is proposed, the site plan needs
to reflect the extension of the existing sewer (lateral) connection and/or existing water
service and meter box just inside the new right or way line or utility easement as
appropriate.
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Water meter sizing calculations must be submitted to the Louisa County Water
Authority or Town of Louisa Department of Public Works for commercial, industrial
and multi-family residential properties connecting to public water where existing
and/or new services are proposed.

If the existing water meter size needs to be decreased or removed due to change in
water demand, a letter from the Developer is required authorizing the Louisa County
Water Authority or Town of Louisa to either replace the existing meter with a smaller
meter or remove the meter at the Developer’s expense.

Engineer shall provide all calculations necessary to show that both fire and domestic
demands being placed on the site can be met.

If an underground fire line is proposed, the engineer must show the proposed water
main tie-in and the proposed location of the double detector check valve assembly. The
double detector check valve assembly is to be owned by and maintained by the owner
and shall not be in a utility easement unless otherwise approved by the Lousia County
Water Authority or Town of Lousia. If a sump pump is to be provided for the double
detector check vault to provide drainage, the plans shall schematically show electric
power being provided to the vault.

If an underground fire line is proposed, engineer must show the proposed water line
tie-in and the proposed location of any additional associated structures.

Standard Utility notes included on plans or referenced.

If sealed by an engineer or surveyor, all seals signed and dated by the engineer or
surveyor with original signature on the cover sheet.
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1.4.4 Engineer’s Site Plan Checklist

PROJECT
TAX MAP/ PARCEL NUMBER: DATE:
UTILITIES

1. The site plan shows the existing sewer and/or water lines and how this
project will connect to the public sewer and/or water systems.

2. Site Utilization Survey Form has been submitted.

3. The plan needs to show the as-built location and information of the existing
six inch sewer connection if one exists or a proposed six inch sewer
connection if one does not exist.

4. The site plan designates that a utilities contractor will install the sewer
connection to the edge of the VDOT right of way or sewer easement and
show the plumber starting his work from that point.

5. Contact the Louisa County Water Authority or the Town of Louisa regarding
each proposed change in size for an existing meter.

6. If the existing water service on this property is to be abandoned, the
owner/developer has submitted a letter authorizing this service to be
removed.

7. The site plan reflects any necessary adjustments of the existing manhole
tops.

8. The site plan shows the location of utility easements with the deed book and
page for each easement noted on the plans.

0. The engineer has furnished his calculations of fire flow and domestic water
demands and has verified that the public water system will support these
demands.

10. Where industrial waste is a possible influent to the public sewer system, the
engineer has incorporated appropriate measures on the plans, i.e., sampling
points, metering stations, etc.

I1. Monitoring manholes are required for new facilities currently regulated by

local or federal industrial waste pretreatment laws. Examples include
restaurants, car washes, auto repair shops, and laundromats to name a few.
A private monitoring manhole shall be provided to facilitate sampling.
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1.4.5 Engineer’s Checklist for Water and Sewer Plans

1. Title Page

A.

w

o O

e

e

T Q

L

J.

2. General

A.

Project Name

Engineer’s or Class B Surveyor’s Seal and Original Signature
Vicinity Sketch (complete in detail)

Title Block

Tax Map and Parcel Number

Magisterial District

Name, Address, and Phone Number of Developer/Owner

Legend of sanitary sewer and water mains, other utilities and structures, existing
and proposed ground and pavement profile.

Water Resource Area

Responsible Land Disturber

The plan includes an overall plan of the water and sewer layout, including any
phasing of the development. A separate Utility Master Plan may be submitted to
meet this requirement.

Engineer and/or Surveyor has notified all property owners prior to performing and
off-site design and/or surveying work.

Table of Estimated Quantities (including breakdown of type of pipe).
All sheets in set bear an appropriate signed and dated seal.

Water and Sewer Notes; as a minimum, reference has been made to Louisa County
Water Authority/Town of Louisa Water and Sewer Ultility Standards.

Vertical scale is 17 = 5’ and horizontal scale is no greater than 1” = 50’ unless
otherwise approved by the Louisa County Water Authority/Town of Louisa
Department of Public Works. A bar scale is shown on each sheet.

All water and sewer designs conform to the latest County, State, and Federal
regulations and standards.



H. Plan and Profile sheets are on 24” x 36” paper unless otherwise approved by the
County/Town (2 full size sets and 2 size set plans submitted with each plan
package, pdf and CAD (.dwg) format).

3. Plans
A. Utility Plans

1. All water, sewer, road and drainage structures are shown on one plan sheet.
2 All plan sheets include:

a. Existing water and sewer lines are properly labeled with size and with
horizontal and vertical distances referenced on the plan.

b. At least two vertical benchmarks are shown on the plan.

c. Horizontal and vertical scale shown on each sheet (scale should be same on
plan and profile)

d. All existing easements are shown accurately, and proposed utility easements
are shown on the plans. The existing easements reflect accurate recordation
information.

e. All existing and proposed storm sewer lines, gas telephone, power, and

other utility lines, which cross or run parallel to the sewer lines are shown
with horizontal and vertical separation where applicable.

f. Adjacent road and drainage projects are shown as required.

g. Consideration has been given to areas where roads and drainage structures
may be lowered in the future.

h. Road names, state route numbers, and right-of-way widths are shown.

1. Plan and profile are drawn in the same direction. Stations shall ascent from
left to right.

j. Proposed sewer lines are shown with reference distances from right of way,

boundary, buildings, other utility lines, etc.

k. All property lines and property markers (stones, rods, pins, pipes,

monuments, etc.) are shown.

1. Location of existing houses, building, fences, wells, and other structures are
shown on plans. In lawn of kept areas, tree and shrubs in the easements are
shown (size and type).
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aa.

All designs conform to the latest local Soil and Water Conservation District,
County, and State erosion control and sedimentation rules, regulations, and
ordinances.  Louisa County and Thomas Jefferson Soil & Water
Conservation District must approve an erosion and sediment control plan.

The engineer understands that he/she is responsible for coordinating the
utility design and construction work with other engineers where their
projects connect or are affected by other projects.

Locations of special features (conc. encasement, riprap stabilization at creek
crossings, clay dams, etc.) are shown on the plans. Details have been
provided as appropriate or reference is made to standard details.

Detail drawings of all stream crossings and storm sewer outlets, with
elevations of the streambed and high (25 year flood elevation) and normal
water elevations.

Proper labeling of subdivision (lot, block, street names, subdivision
boundaries, etc.)

Adjacent property owner name(s) are on the plans.

All fill and cut areas are shown within the area of existing and proposed
water and/or sewer lines.

Necessary easement plats onsite and/or off-site have been recorded. Deed
book and page where easement is recorded is shown for each easement.

Pavement replacement details, boring detail, etc. are shown on all plans of
reference is made to standard details.

Location and dimensions of all water and sewer service connections are
shown.

Proposed, and original ground elevations are shown on profiles.
Municipal, subdivision and/or drainage area boundaries are shown.
North Arrow is reflected on all plan sheets.

Virginia 811 notation is shown.

Engineer understands that any changes made to the road, drainage, water,
and/or sewer design will require a submittal to the Louisa County Water
Authority/Town of Louisa Department of Public Works for review and
approval of the revised sewer plans reflecting those changes.
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bb.

3.

CC.

dd.

cC.

ff.

All revisions include an explanation either on the plans or by separate
transmittal.

Plans have been submitted to State Health Department for review and
approval. A copy of transmittal letter is attached to plans when they are
submitted for approval.

If horizontal bore is require, bore location, length of bore, pit location
(average 20’ x 40°) are shown on relation to all existing and /or proposed
utilities on plan and profile.

Clay dams or other acceptable designs are shown at the appropriate
locations to avoid water from creek and/or lake being diverted along pipe
bedding.

Utility plans reflect those conditions as approved by the Planning
Commission/Board of Supervisors/Town Council.

Sanitary Sewer Plans

a.

All sanitary sewer plans are labeled with size, grade, length, and type and
class of pipes (with backup calculations on the type and class pipe needed,
where applicable)

Manbholes are labeled with top and invert elevations, and locations, size and
inverts of drop stacks when a vertical drop exceeds 2 feet.

Deflection angles at all manholes or bearings of all lines are shown on plans.

Minimum finished floor elevations and basement elevations are to shown
on plans, where applicable. If gravity sewer service cannot be provided to
a lot it should be noted on the plans.

A sewerage drainage area map with hydraulic analysis is included in plans.
The engineer has field verified the inverts of existing manholes(s).

All manholes are designed to an elevation above the 100-year flood plain
set forth in the design standards unless otherwise approved by the Louisa
County Water Authority/Town of Louisa Department of Public Works.

Ground coverage over sewer pipe meets minimum criteria.

All finished floor connections are located above the top elevation of the
closest receiving manhole. Engineer has put a notation that a backwater
valve is to be used where the building with a finished floor elevation of the
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4.

building is below the top elevation of the nearest upgrade manhole from the
building connection.

A note stating that the contractor must field verify the inverts of all existing
manholes, gas lines, and other utility lines prior to the start of construction.

All “%” slopes are divisible by 4 to the nearest hundredth, where possible.
All pipe between manholes are of like material and class.

All temporary and/or permanent silt basins are BMP facilities are shown
and the sewer lines and manholes have been designed around these
structures.

All existing sewer laterals are shown on the plans, with station, length and
depth, as depicted on the as-built plans.

All sewer lines are designed with the entry into the manhole by the proposed
sewer lines at an angle of 90 degrees or greater to the downstream line,
unless an exception is given.

Whenever connecting a sewer lateral to an existing sewer line, engineer has
put on plans the proper notation that “the Contractor must use a mechanical
hole cutter when tapping the existing sewer line and that an approved saddle
or Inserta-Tee shall be used” and the appropriate lots affected by this have
been identified in the note.

Where new manholes are proposed over existing lines, distance from the
new manhole to the two existing manholes is shown; inverts of the manhole
and each existing manhole are shown; slope of existing line from new
manhole to upstream and downstream existing manholes is shown.

Where future extensions are necessary, these lines are reflected on the plans.

Monitoring manholes are required for new facilities currently regulated by
local or federal industrial waste pretreatment laws. Examples of these
commercial facilities include restaurants, car washes, auto repair shops, and
Laundromats to name a few. A private monitoring manhole shall be
provided to facilitate sampling.

Water Plans

All sanitary sewer plans are labeled with size, grade, length, and type and
class of pipes (with backup calculations on the type and class pipe needed,
where applicable)
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All conflicts with storm sewers and other utility lines are shown with
appropriate design changes shown.

A minimum of eighteen (18) inches of vertical clearance has been designed
and obtained at all crossings of other utilities, or as specified by other utility
agencies, or otherwise approved by the Louisa County Water
Authority/Town of Louisa Department of Public Works.

All water lines have a minimum of 3.5 feet of cover.
Fire hydrants and air relief valves are shown on plans and profiles.

Hydrants or blow-off valves are designed at major low places in the line,
where possible, and air release valves are designed at the high points.

Flushing hydrants or hydrants are designed at the end of all lines in cul-de-
sacs.

All water services are shown.
Plans show all connections to the existing mains, etc.

Engineer has designed water system in accordance with available pressures
and has provided fire flow and pressure calculations.

Pipe sizes noted on plans.

Ditch lines are shown on the plan and depths of ditch(s) are shown on the
profile at the fire hydrant locations and service lines, where necessary.

Water line stubs for future extensions are designed to be installed beyond
the edge of pavement.

Locations of water meter boxes are shown outside of vehicular traveled
areas. Where it is not possible to locate the boxes out of the driveways,
and/or vehicular traveled areas, a cast iron box is specified.

For water line tie-ins, the engineer has shown the valve to be used for cut
off during the tie-in. Where tapping the main line verses cutting in a tee is
applicable, the engineer has evaluated which method will be used as
outlined in the Louisa County Water Authority/Town of Louisa Design
Standards.

Sequence of Construction, Testing, and Flushing of New Waterlines Notes
are on the plan.

Backflow prevention devices, including size, type and location are included
on the plan.
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Water meter size has been coordinated with Louisa County Water Authority.

Water services for commercial development are one standard size larger
than the proposed water meter.

Adequate fire protection is met, i.e. hose lay and amount of fire hydrants.
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2 WATER SUPPLY SYSTEM DESIGN
2.1 Hydraulic Design for Water Mains

A. Water distribution systems shall be designed to provide adequate flow and pressure for
both domestic supply and fire flow based on sound hydraulic analysis. Design shall be
based on a maximum flow velocity at peak flows (excluding fire flow) of 5 feet per second
and a Hazen-Williams “C” Value of 120. Values of existing demand and supply pressures
shall be coordinated with the Louisa County Water Authority or Town of Louisa. If
required, the engineer shall contact the Louisa County Water Authority or the Town of
Louisa to schedule a fire flow test. The Louisa County Water Authority/Town of Louisa
must be present during any test but will not provide equipment or manpower for a test.
Louisa County Water Authority or Town of Louisa is not responsible for the results of any
test or for any design made on the basis of any test. Louisa County Water Authority/Town
of Louisa does not imply or warrant that conditions occurring during a test are necessarily
representative of the system’s ability to provide water under all or even normal conditions.

B. The engineer shall submit with all water plans, information and calculations on fire flows
and domestic water demands for the project. The engineer shall provide a detailed analysis
for evaluation by the Louisa County Water Authority or the Town of Louisa and the Virginia
Department of Health to ensure that the specifications of this section have been followed
and that the proposed water system design meets these specification and satisfies maximum
day demands plus fire flow requirements or peak hour demands, whichever flow condition
is more difficult to meet. The engineer shall provide this information with all water plans
submitted for review. The engineer is responsible for ensuring that the design as proposed
meets the requirements of these Standards. If the design does not meet any part of these
Standards; the engineer is responsible for notifying the Louisa County Water Authority or
the Town of Louisa of all deficiencies.

C. The water distribution system and any extensions thereto shall be designed to supply the

demands of all customers (the greater of maximum day plus fire flow, or peak hour
domestic demand) while maintaining the 20 psi at all points in the system.
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D. The following criteria shall be used in estimating average daily demands. Daily demands
may require modification if irrigation systems are being considered. Prior to design,

consult with the Louisa County Water Authority or the Town of Louisa.

Table 2.1 — Average Daily Demand Estimates by Land Use

Land Use

Residential - 1 to 2 dwellings/acre
Residential - 2 to 4 dwellings/acre

Residential - 4 to 8 dwellings/acre

Residential - Low
Residential - Medium
Residential - High
Agricultural
Commercial
Industrial - Light Water Use
Industrial - Medium Water Use

Industrial - Heavy Water Use

Gallons per Day per Acre

Equivalent Persons per Acre

600
1,000
1,600

600
1,000
1,600
1,000
1,000

500
1,500
2,500

6
10
16
6
10
16
10
10
5
15
25
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Where site specific determinations can be made, flow may be determined by using the following
design information:

Table 2.2 — Average Daily Demand Estimates by Facility Type

Discharge Facility Design Units Flow gpd
Single Family Residential 3 people/unit 300
Three Bedroom Apartment 3 people/unit 300
Two Bedroom Apartment 3 people/unit 300
One Bedroom Apartment 2 people/unit 200
Three Bedroom Condo 3 people/unit 300
Two Bedroom Condo 3 people/unit 300
Elementary School per person 10
High School per person 16
Motels and Hotels per room 130
Trailer Courts per trailer 300
Restaurants per seat 50
Service Station per vehicle serviced 10
Factories per person per 8 hour shift 25
Shopping Centers per 1,000 sq. ft. 250
Hospitals per bed 300
Nursing Homes per bed 200
Homes of the Aged per bed 100
Medical Center per 1,000 sq. ft. 500
Laundromats per washing machine 500

Theaters per seat 5

Bowling Alleys per lane 75
Office Buildings per 1,000 sq. ft. 200

Flows for other uses may be determined by using demands approved by the Louisa County Water
Authority/Town of Louisa.
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E. To determine maximum daily demands and peak hourly demands, the engineer shall
reference the Virginia Department of Health Waterworks Regulations Part III along with
use data provided by Louisa County Water Authority or the Town of Louisa . All factoring
must be approved by the Louisa County Water Authority or the Town of Louisa and the
Virginia Department of Health prior to design.

F. To determine maximum daily demands and peak hourly demands the following multipliers
shall be used:
a. Maximum Daily Demand (residential) = 1.8 times Average Day Demand
b. Maximum Daily Demand (non-residential) = 1.3 times Average Day Demand
c. Peak Hourly Demand = 2.7 times Average Day Demand

G. Minimum pipe size shall be 8 inch, except that dead-end water mains may be four (4)
inches in diameter if there is not a fire hydrant on the line and six (6) inches in diameter if
there is a single fire hydrant on the line and design flow and residual pressures can be
maintained. Dead-ends shall be eliminated by looping whenever feasible. The Louisa
County Water Authority or the Town of Louisa may require a project to increase the size
of its water mains above the size required to meet the specific needs of the project in order
to meet the overall needs of the Town or County or to improve system performance or
reliability. Typically, the Louisa County Water Authority or Town of Louisa will require a
project to extend regional water mains through its interior and along its public street
frontage in order to meet the overall needs of the Town or County or to improve system
performance or reliability. Wherever possible, at least two supply points shall be provided
for subdivisions containing more than 50 lots. In addition, “looping” will be the preferred
method and multiple feed points.

H. The Louisa County Water Authority or Town of Louisa may require a project to include
offsite improvements to the Authority’s existing water system if such improvements are
required to meet the needs of the project.

2.2 Water Main Locations

A. All water mains located along VDOT owned and maintained roads shall be located in an
easement outside the VDOT right-of-way. The water main shall be a minimum of 5 feet
off the VDOT right-of-way line. All water mains located in existing or proposed streets
which are not owned and maintained by VDOT shall be constructed in one of the following
ways as determined by the site constraints and approved by the Louisa County Water
Authority and/or the Town of Louisa: (1) in the road at least 5 feet off the edge of pavement,
(2) located in a utility strip between the curb and sidewalk, (3) located at least 5 feet off the
back of the sidewalk.



. Where water mains are to be installed in roads expected to be widened in the future, they
shall be located in easements unless the future road cross sections are known and location
of water main is designed to avoid future relocation. Waterlines shall be designed so that
they will not need to be lowered when the road is widened or driveways are installed.

. Water mains shall be designed so that changes in alignment are made by deflecting
successive lengths of pipe whenever possible. Joint deflection shall be limited to one-half
of the pipe manufacturer’s maximum allowable deflection. No joint deflection or curving
of pipe will be allowed for PVC pipe. Joint deflection limits apply to vertical as well as
horizontal curves. Bends with approved thrust blocks or approved joint restraint systems
shall be used when deflecting the pipe is not practical.

. In subdivisions, water mains will be permitted in easements only when there is no other
feasible alternative and prior written approval is obtained from the Louisa County Water
Authority or the Town of Louisa. Easements shall be wide enough to provide sufficient
space for both installation and maintenance. The minimum utility easement width shall be
as dictated in Section 1.3.

. The engineer shall consider the location of existing and proposed sanitary sewer and storm
drainage systems and all other underground structures and utilities that could affect the
location and types of material for the water main. The selection location should avoid
conflicts and facilitate future maintenance. Water mains shall be located above sanitary
and storm sewers whenever possible.

In subdivision streets that have curb and gutter, water mains should generally be located 5
feet in front of the face of curb (3 feet from the gutter pan) except in streets less than 30
feet in width from face of curb to face of curb where the water main may be located behind
the curb at least 3 feet if there is also sewer located in the street. In subdivision streets
without curb and gutter or along existing subdivision streets, water mains should be located
3 feet to 5 feet off of the edge of pavement or behind the ditch line if there is sufficient
right-of-way to allow this. Future widening of the roadway shall be considered during the
design of the water main

. Where the possibility of major conflicts with existing utilities and/or other structures exist,
the Louisa County Water Authority or the Town of Louisa may require that the engineer
obtain accurate information on the horizontal and vertical location of such utilities through
subsurface exploration and reflect this information on the plans.
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. The engineer shall meet the requirements for separation of water and sanitary sewer
facilities and shall use the same requirements stated in Section 4.3, Sanitary Sewer
Location, of these standards.

Normally where storm sewers or other utilities other than sanitary sewers pass over or
under waterlines, a minimum of 18” of separation should be maintained. The Louisa
County Water Authority or the Town of Louisa, in conjunction with Virginia Department
of Health may allow the separation to be reduced to 0.50’ on a case by case basis, however,
ductile iron pipe must be utilized when the separation is less than 1.0°.

Water main crossings of railroads, major roadways, and other major structures shall be
contained in a casing pipe. Design of railroad crossings shall comply with the requirements
of the American Railway Engineering Association Specifications (latest revision). The
engineer or developer shall be responsible for obtaining required railway permits and/or
agreements for the County, paying any fees, and posting any required construction bonds
for the railway crossing prior to beginning construction on any part of the project. A copy
of the permit and or agreement shall be provided to the Louisa County Water Authority or
Town of Louisa prior to a Construction Permit being issued for the project.

. Water mains entering or crossing streams shall be fully restrained ductile iron pipe (Class
52 minimum). The tops of these mains shall be a sufficient depth below the natural bottom
of the streambed to protect the pipe. In general, a minimum of 4 feet of suitable cover is
required. The pipe and joints shall be designed, constructed, and protected against
anticipated hydraulic and physical, longitudinal, vertical, horizontal loads, erosion and
impact. Reasons for requesting less cover shall be given in writing to the Louisa County
Water Authority or the Town of Louisa and the Virginia Department of Health prior to plan
submittal. The trench above the pipe in streams must be stabilized through the use of rip-
rap, concrete, gabion mats, or other approved materials.

. Subaqueous water main installations will be permitted only when it can be demonstrated
that no other practical alternative exists. The pipe shall be of special construction, having
flexible watertight joints. Special attention shall be directed to foundation conditions and
thrust restraint for the pipe.

. For both the aboveground and subaqueous crossings, the design shall provide valves at

both ends of the crossing so that the section can be isolated for tests and repairs. The valves
shall be easily accessible and not subject to flooding.
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N. Water mains constructed in fill shall be ductile iron pipe (Class 52 minimum) with
restrained joints unless a licensed geotechnical engineer can furnish a certification that the
fill has been compacted so that settlement of the main will not occur.

O. Water mains constructed on piers will be permitted only when it can be demonstrated that
no other practical alternative exists. The engineer shall submit a design for the piers, pier
foundation and pipe that will demonstrate the structural integrity of the proposed system.
Aboveground water pipes shall be adequately supported, protected from damage by
freezing, accessible for repair or replacement, and be located above the 100-year flood
elevation.

P. Water mains installed on bridges shall be designed for such an application and an allowance
for expansion and contraction shall also be provided within the design. This typically
means that an expansion coupling shall be provided. Isolation valves on either side of the
crossing will be required.

2.3 Depths of Water Mains

A. Standard minimum cover shall be 42 inches and maximum cover shall be 8 feet. Water
pipes shall not be laid at excessive depths. Water lines shall not be laid at depths of greater
than 8 feet without the permission of the Lousia County Water Authority or Town of
Louisa. All water mains shall be constructed to a depth that will provide protection against
freezing and thawing and ensure adequate cover over valves and other appurtenances. New
installations of water mains adjacent to roadways shall have a minimum of 42 inches of
cover from the existing/proposed edge of pavement. Greater depths shall be required
where street grades will possibly be lowered in the future. Clearance shall be provided for
enlargement of undersized drainage structures. Any earthwork which takes place over an
existing water main shall be required to maintain the water main at a maximum depth of 8
feet below finished grade and a minimum depth of 42 inches below finished grade. Where
the depth of the water main will exceed 8 feet, the water main shall be raised. Where the
depth of cover is less than 42 inches, the water main shall be lowered. Water lines shall not
be installed within the zone of influence of the foundation of a building or other structure.

2.4 Water Main Appurtenances

A. Valves boxes, air relief valves, fire hydrants, service lines, vaults and other appurtenances
shall be constructed in accordance with Louisa County Water Authority or Town of Louisa
standards and details.

B. Valves shall be located at least every 1,000 feet and at all changes in pipe diameter. Valves
shall also be provided at all pipeline intersections so as to provide shut off for repairs of



smaller sections without causing interruption of service to large areas in addition to
facilitate testing. Unless authorized otherwise by the Lousia County Water Authority or
Town of Lousia, a minimum of three (3) valves shall be provided at tees and four (4) valves
at crosses. However, an additional valve may be required at the discretion of the Louisa
County Water Authority or the Town of Louisa. The valving of the water system will be
designed so as to allow segments of the system to be isolated for repairs and maintenance
while leaving the rest of the system in service. Valves shall be located as close to the fitting
as practical. All valves are to be restrained to fittings by approved methods.

C. When connecting to an existing water main, utilization of aa main line valve and tee shall
be required as opposed to a tapping sleeve unless approved. In addition, a valve is required
when there are long distances between main line valves (greater than 1000 feet) or even in
the distance is less than 1000 feet if directed by Louisa County Water Authority or the Town
of Louisa. Therefore, it is important that each project be carefully evaluated by the engineer
with the Louisa County Water Authority’s or Town of Louisa’s assistance to determine if a
main line valve is needed and/or if a cut-in tee is practical, taking into consideration how
many residences, businesses, hospitals, etc. may be without water when the main line valve
and tee are cut in.

D. Pressure reducing valves shall be installed on the customer side of the meter by builder or
property owner, to be operated and maintained by the customer, when the service
connection system pressure will be greater than 80 psi. The pressure reducing valve shall
be owned, operated and maintained by the owner of the property and shall be inspected by
the Louisa County Water Authority or the Town of Louisa.

E. Water mains shall be provided with air release valves, blowoffs, and water quality
monitoring stations at suitable locations to allow testing, disinfection and flushing of the
main. Fire hydrants shall be installed on all dead-end mains; utilization of flushing
hydrants rather than fire hydrants must be preapproved.

2.5 Fire Hydrant Locations

A. Hydrants in residential areas should generally be located at street corners or in mid-block
at lot lines. Hydrants should generally be located on the right hand side of the road, before
the turn, based on the route that would be taken by a truck dispatched from the nearest fire
station. The exact location of hydrants must be approved by the Louisa County Water
Authority or the Town of Louisa. The maximum spacing between hydrants shall be 500
feet along water mains. The hose laying length to any residential lot shall be no more than
300 feet from at least one hydrant. New water systems in residential areas shall be designed
to provide a minimum fire flow of 1000 gallons per minute with a residual pressure of 20
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psi being maintained in the system unless otherwise approved by the Louisa County Water
Authority or the Town of Louisa and the Virginia Department of Health. Reductions of
fire flow down to 500 gallons per minute will be considered on a case-by case basis by the
Louisa County Water Authority or the Town of Louisa.

B. Hydrants in commercial and industrial areas should generally be located at street corners
or in mid-block at lot lines. Hydrants should generally be located on the right hand side of
the road, before the turn, based on the route that would be taken by a truck dispatched from
the nearest fire station. The exact location of hydrants must be approved by the Louisa
County Water Authority or the Town of Louisa. The maximum spacing between hydrants
shall be 500 feet along water mains. The hose laying length to any outside wall of a
structure shall be no more than 300 feet from at least one hydrant. New water systems in
commercial and industrial areas shall be designed to provide a minimum fire flow of 2000
gallons per minute with a residual pressure of 20 psi unless otherwise approved by the
Louisa County Water Authority and the Virginia Department of Health. For the Northeast
Creek Service Area, reductions in fire flow should be approved by the Virginia Department
of Health, Louisa County Water Authority and/or the Town of Louisa. If it is not possible
to obtain a fire flow of 2000 gallons per minute, reductions down to 500 gallons per minute
will be considered on a case-by case basis. If a facility is to have an automatic fire
suppression (sprinkler) system that requires a fire department connection, there shall be a
dedicated fire hydrant within 100 feet of the fire department connection. This hydrant
cannot be utilized for meeting the building coverage requirements outline above. Sections
of state regulations 12VAC5-590 that pertain to fire hydrants must be incorporated into all
selections of fire hydrants types and fire hydrant locations.

2.6 Flushing Hydrants

A. A fire hydrant or flushing hydrant (blow-oft) shall be provided at low points on mains 12-
inches and larger to facilitate flushing. On lines smaller than 127, fire hydrants shall be
located at low points whenever possible, to facilitate flushing. If it is not possible to place
a hydrant at the low point, a flushing hydrant (blow-off) may be used on lines 12” and
smaller.

B. The engineer should use the following guidelines with regard to location of flush points,
air release valves, blowoffs, etc. during the design of the water main extension.

1. Access to flush points by the Louisa County Water Authority or the Town of Louisa
personnel shall be provided. Flush points serve no purpose if the access to the flush points
cannot be obtained.

2. Emphasize (through appropriate notes) to the Contractor to maintain good erosion control
and flushing procedures. Erosion control and environmental impact consideration must be
taken into account whenever a flush point is chosen, therefore, certain controls may be
needed at the time water main is installed.



C.

3. Attempt to locate the flush points as near to the roadways or at a stream (keeping in mind
the adverse effects to downstream ponds, etc.)

4. Minimize the number of flushing hydrants, and strategically place them so that proper
flushing can be performed.

5. Minimizing number of air release valves, taking into consideration the depth that the water
main is to be placed.

Sections of state regulations 12VAC5-590 that pertain to flushing and yard hydrants must
be incorporated into all selections of hydrants types and hydrant locations.

2.7 Services

A.

2.7.1

Services and meters shall be sized and locations designed in accordance with the Standard
Details. Minimum service size shall be 3/4” pipe with 5/8” x 3/4” meter, unless there is
the potential for an irrigation system to be fed by the service or the residential water service
is 60 feet or greater from the main to the meter. In such instances the minimum service size
shall be 1” pipe. Services shall be shown and detailed on the plans for both residential and
commercial developments. When a service is located in a VDOT right of way it shall be
placed in a casing pipe. When a water service crosses under a VDOT right of way, the Town
reserves the right to require copper service line installation in lieu of casing pipe, depending
on conditions and approval by the Town of Lousia. All services connected to an irrigation
system must have an RPZ backflow preventor to protect the connection and associated
infrastructure from potential cross connections, in accordance with VDH Regulations,
12VAC5-590-610.

Note that service connections shall be required when a water main is within 100 feet of a
property line.

The sizing of the meter shall be coordinated with the Louisa County Water Authority and
shown on the plans.
Cross Connection and Backflow Prevention

All water connections shall adhere to the Lousia County Water Authority and Town of
Lousia established cross connection and backflow programs. These are stand alone
programs and are included in these standards by reference.

At a minimum the following facilities, conditions, or connections shall be considered
potential cross connection hazards and require approved backflow prevention:
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1. Auxiliary water systems.

2. Sewage treatment plants or pumping stations.

3. Premises handling process waters.

4. Premises handling dangerous or toxic substances.
5. Food and beverage processing plants.

6. Chemical plants and dyeing plants.

7. Metal plating industries.

8. Petroleum processing or storage plants.

9. Radioactive materials processing plants and nuclear reactors.
10. Car washes.

11. Lawn sprinkler systems and irrigation systems.

12. Fire service systems.

13. Slaughterhouses and poultry processing plants.

14. Farms where water is used for other than household purposes.

15. Others specified by the authorized Town representative where potential backflow or cross-
connection hazard can be shown.

2.7.1.1 Installation and Maintenance of Backflow Prevention Devices

A. Approval of backflow prevention devices and the type of protection required shall be in
accordance with the requirements and standards provided in the Virginia Department of
Health Waterworks Regulations, latest revision.

2.8 Fire Department Connections

A. Fire sprinkler systems shall be equipped with an approved double detector check valve
assembly. Installation of double detector check valve assembly must be approved by the
Louisa County Water Authority or the Town of Louisa prior to design. The property owner
will own and be responsible for the maintenance of the valves and double check assembly.
Fire department connections shall be located a minimum of 40’ from the building and
placed on the outlet side of the double detector check valve assembly and shall have a
dedicated hydrant located within 100 feet of the connection. Fire department connection
locations shall be approved during design.



2.9 Water Pump Stations

A. Water pump stations are a special project and specific project standards and plans will be
prepared by the engineer and submitted to the Louisa County Water Authority or the Town
of Louisa for review and approval. Water pump stations will only be allowed when
approved by the Louisa County Water Authority or the Town of Louisa.

B. The design requirements for a water pump station shall be determined through discussions
with the Louisa County Water Authority or the Town of Louisa and the Virginia Department
of Health PRIOR TO INITIATING THE DESIGN. After the design criteria have been
determined, the engineer shall prepare a preliminary engineering report for approval by the
Louisa County Water Authority or the Town of Louisa and the Virginia Department of
Health. The preliminary engineering report shall address all issues requested by the Louisa
County Water Authority or the Town of Louisa and the Virginia Department of Health and
meet the requirements of the Virginia Department of Health.

C. The pump station design shall be in accordance with the approved preliminary engineering
report and all requirements of the Virginia Department of Health. At a minimum, the
following information shall be provided in the construction plans:

1. Structural design and calculations, including reinforcing drawing where applicable, for the
facility.

2. Hydraulic design for the equipment selected, including scaled drawings.

3. Electrical and mechanical drawings and specifications for the equipment selected.
4. Project specifications.

5. Pump and system head curves

The construction plans shall be approved by the Louisa County Water Authority or the
Town of Louisa and the Virginia Department of Health.



3 WATER SUPPLY MATERIAL SPECIFICATIONS

All products must comply with the Materials Specifications as referenced in this section and the
Louisa County Water Authority or Town of Louisa’s Standard Details. All references to ASTM,
AWWA, and other standards shall include latest revisions.

3.1
3.1.1

A.

3.1.2

3.1.3

Water Pipe

Ductile Iron Pipe

Ductile iron pipe shall be centrifugally cast in accordance with ANSI/AW WA Specification
C151/A21.51. The joints shall be rubber gasket as per ANSI/AWWA Specification
C111/A21.11, push-on type, unless mechanical joints are specified on the plans.
Mechanical joints shall conform to ANSI A21.10 and AWWA C110. The pipe shall have
an interior cement lining with asphaltic seal coating shall be in accordance with
ANSI/AWWA Specification A21.51/C104. The exterior coating, asphaltic coating per
ANSI/AWWA Specification C151/A21.51.

All DIP shall be Class 52 unless otherwise noted on the plans. The bolts for mechanical
joint fittings shall be high strength cast iron having an ultimate tensile strength of 75,000
psi and a minimum yield point of 45,000 psi. Exposed pipe and fittings shall have flanged
joints conforming to the requirements of AWWA C115. Bolts shall be high strength cast
iron having an ultimate tensile strength of 75,000 psi and a minimum yield point of 45,000

psi.

. A minimum of 5% of the pipe furnished shall be gauged for roundness full length and so

marked. Pressure class of pipe shall be increased if the specific installation warrants it.

Polyvinyl Chloride Pipe (PVC)

The Louisa County Water Authority and Town of Louisa prefer the use of PVC pipe for
new installations except when required for road, stream, or other utility crossings.

Polyvinyl Chloride Pipe 4 inch in Diameter and Larger - PVC pipe in sizes 4 inch diameter
and above, shall meet the requirements of AWWA C900, latest issue, and U.L. approved,
and shall have dimensions as described in AWWA C900 Table 2, "Outside Diameters of
Cast Iron Pipe." Each pipe shall be stamped or marked with the NSF-PW certification.
Joint shall be the push-on type with rubber ring gaskets conforming to ASTM D3139 and
ASTM F477 such as Ring Tite or equal. All pipe shall be Class 150 psi unless otherwise
noted on the Drawings.

High Density Polyethylene (HDPE)

Will be considered for installation for transmission lines only with no branches or taps
allowed. Its general installation will be reviewed on a case-by-case basis when normal open
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3.2

3.3

trench construction and/or jack and bore casing pipe with internal carrier pipe is not
practical. The design engineer shall specify the particular pipe and the rating shall meet or
exceed 150 psi operating pressure. These installations will generally be by directional
drilling.

Pipe Fittings

. All fittings for DIP and PVC Pipe shall be compatible with the pipe specified herein

(meeting the specifications as included in the above pipe specifications and per
ANSI/AWWA Specification A21.10/C110.

. All fittings shall be cast or ductile iron and shall utilize mechanical joints in accordance

with the requirements of ANSI/AWWA A21.11/C111. DIP in buildings, tanks, and to a
point 5 feet outside these premises shall be flange fitted unless mechanical joints are
approved by the Louisa County Water Authority or the Town of Louisa. Gaskets shall be
plain rubber, of heavy section and high durometer, single molded. Lubricant used to
facilitate assembly of joints shall be a non-toxic, tasteless, odorless grease that will not
support bacteria.

. Fittings shall have a cement-mortar lining and a bituminous seal coating.

Gate Valves

. Gate valves that are 2” to 12” shall be iron body type, resilient seated wedge type,

non-rising stem, and shall be designed for 250 psi working pressure and a 400 psi test
pressure. The valves shall conform to the requirements of the AWWA Specifications for
"Resilient-Seated Gate Valves" C509, and turn counter-clockwise to open. The valve shall
have no metal to metal wedging and the disc wedge shall have the same configuration and
design on both sides. The valve shall have an unobstructed water way when fully opened
equal in diameter to the nominal valve size.

. All internal and external bolts, including the bonnet bolts, shall be a minimum Type 304

stainless steel.

. All internal and external surfaces shall be coated with epoxy to a minimum thickness of 8

mils. Said coating shall be non-toxic, impart no taste to water and shall conform to AWWA
(C550. Said coating shall be applied prior to assembly such that all exposed external areas,
including end connection bolt holes, body to bonnet bolt holes, etc. shall be coated with
epoxy. Valves shall be provided with two O-ring stem seals with one O-ring located above
and one O-ring below the stem collar. The stem shall be permanently lubricated. All seals
between valve parts such as body and bonnet, bonnet and bonnet cover, shall be O-rings.



3.4

The stem shall be provided with an external dirt and weather seal independent of the O-ring
pressure seal. Valves shall have mechanical joint ends, unless flanged ends are called for
in the Drawings, in which case the flanges shall be faced and drilled to the ANSI, Class
125 Standard. All valves shown to be located in valve boxes shall have 2 inch square
operating nuts. The Contractor shall furnish the Owner with two "T" handled operating
wrenches for these valves. Where the valves are shown to be located in buildings or
enclosures they shall be equipped with hand-wheels, indicating the direction of turn to open
or close the valve. The valves shall be as manufactured by Mueller, American Flow
Control, Kennedy, or Clow.

Butterfly Valves (16” —72)

. All butterfly valves shall conform to the latest revision of AWWA Standard C-504, Class 150-

B unless otherwise indicated and meet the following:

1. Valve bodies shall be cast iron, ASTM A-126 Class B or ductile iron per ASTM A-536
grade 65-45-12. Body ends shall be flanged with facing and drilling in accordance
with ANSI B16.1, Class 125 or mechanical joint in accordance with AWWA Standard
C-111 or ANSI A21.11. All mechanical joint end valves shall be furnished complete
with joint accessories (bolts, nuts, gaskets and glands), and is for underground use only.
All valves shall conform to AW WA C-504, Table 3, Laying Lengths For Flanged Valves
and Minimum Body Shell Thickness for all Body Types.

2. Valve disc shall be cast iron, ASTM A-126 Class B or ductile iron ASTM A-536, grade
65-45-12. Valve disc shall be of the offset or symmetrical design providing 360 degree
uninterrupted seating. For sizes 30" and larger disc shall be of the flow through type,
cored, or domed with ribs parallel to flow.

3. The resilient seat shall be BUNA-N located in the valve body mechanically retained
by epoxy or 18-8, Type 304 stainless steel retaining ring secured by 18-8, Type 304
stainless steel screws. The seat shall be capable of mechanical adjustment in the field
and field replaceable without the need for special tools on 24" and larger valves. Valve
mating seat shall be 18-8, Type 316 Stainless Steel.

4. Valve shaft shall be 18-8, Type 304 stainless steel. Valves shall have either one piece
(through shaft) or two piece (stub shaft). The shaft should be attached to the disc by
means of O-ring sealed taper pins with lock nuts on 30" and larger valves.

5. Taper pins should be either 304 stainless steel or 416 stainless steel heat treated for
added strength.

6. The valve assembly shall be furnished with a factory set thrust bearing designed to
center the valve disc at all times.
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7. Shaft bearing shall be contained in the integral hubs of the valve body and shall be of
non-cold flowing phenolic backed, PTFE or corrosion resistant self-lubricated sleeve

type.

8. Valve shaft seal shall consist of Split-V ring. Where the valve shaft projects through
the valve body for the actuator connection, the Split- V ring packing seal shall be field
replaceable without valve disassembly. Connection to the actuator shall be provided by
means of at least two (2) bolts for 16-inch to 24-inch valves and at least four (4) bolts
for 30-inch and larger valves.

9. Valves shall open counter-clockwise.

10. When required, manual actuators shall be amply sized for line conditions. All manual
actuators should be traveling nut or wormgear type. All 16" through 72" butterfly valve
manual actuators shall be capable of withstanding 450 foot pounds of input torque
against the open or closed stops. All actuators shall have adjustable mechanical stop
limits. The closed position stop mayor may not be externally adjustable.

11. All valves shall be coated with AWWA Standard Epoxy Coatings or asphalt varnish
equal, in conformance to AW WA Standard C-550 or C-504, latest revision. All interior
ferrous surfaces, including disc, shall be coated a nominal 10 mils thick for long life;
and body exterior shall have a minimum 8 mils thickness of hand applied epoxy or 3-
5 mils thickness fusion bonded epoxy coating in order to provide protection in shipment
and storage, and to afford a superior base for field-applied finish coats.

Valve Key Extensions

. The extension shall be 1-1/2 inch solid core steel with the upper operating nut and bottom

coupling welded to the stem.

. The 2 inch square operating nut on top shall be welded to form a complete box with no

openings.

. 2-1/2 inch square socket section on the bottom shall be tapped on four sides for minimum

5/16 inch N.C. socket head stainless steel set screws and screws shall be provided.

. Valve extensions shall be coated with oil-based enamel or other rust preventative coating.

. The operating nut of the valve shall be drilled on all four sides to allow insertions of the

setscrews.
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3.7

3.7.1

A 4-1/2 inch diameter steel plate, "4 inch thick centering disc, shall be welded to the stem
2 inches below the bottom of the top operating nut.

Tapping Valves

Tapping valves shall meet above specifications as referenced in Section “3.3 Gate Valves”
above except, the body seat rings shall have a clear inside opening sufficient to pass a cutter
of full diameter and equal to the nominal size of the valve. The outlet end shall be suitable
for use with the type of pipe being utilized.

Tapping valves will be suitable for use with all approved manufactured tapping sleeves without
modification.

Tapping Sleeves

The use of tapping sleeves and valves on the Louisa County Water Authority’s or the Town
of Louisa’s water system will be considered where it can be shown that installation of a tee
and line valve on the existing water main will not be beneficial to the Town or Authority.

The stainless steel or fabricated steel tapping sleeves may be used for any approved tap on
PVC or ductile iron water main.

The stainless steel or fabricated steel tapping sleeves may be used for all approved taps on
asbestos-cement pipe (except 16" size) and for size-on-size or one size down taps on all
other pipe material.

The fabricated steel tapping sleeve may be used for approved two (or more) size down taps
on PVC, cast iron or ductile iron water main.

Tapping Sleeves (Fabricated Steel)

Fabrications shall be Type 304 (18-8) stainless steel per ASTM A240. The flange shall be
Type 304 (18-8) stainless steel or A36 carbon steel per AWWA C115. The bolts and nuts
shall be Type 304 (18-8) stainless steel per ASTM A193 and A194 for sleeves with stainless
steel flange and low alloy steel bolts and nuts per ASTM A325 and ASTM A563 for sleeves
with carbon steel flange. Stainless steel hex nuts shall be furnished with fusion bonded
coating to prevent seizing and galling. The branch gasket shall be dual o-ring design
incorporating both hydrostatic and mechanical forces to affect a dynamic seal. The shell
gasket shall be 1/4” thick Nitrile (Buna-N, NBR) Chek-O-Seal with multi o-ring sealing
ribs from 100% new rubber to ensure performance under vary pressures with superior
storage characteristics and suitable for oils, acids, alkalies, most hydro-carbon fluids
(aliphatic), potable water and many chemicals within a temperature range of -40°F to 212°
F (SBR may be substituted).

3-5



3.7.2 Tapping Sleeves (Stainless Steel)

3.8

3.9

A. The body of the tapping sleeve shall be of Type 304 stainless steel. The flange shall be

ductile iron, meeting or exceeding ASTM A536, Grade 65-45-12, or Type 304 stainless
steel. All flanges in accordance with ANSI class 125 and 150 drillings and recessed to
accept tapping valve. The gaskets shall be virgin SBR rubber compounded for water and
sewer service in accordance with ASTM D 2000 MAA 610, with specially designed grid
pattern and tapered ends to assure seal around full circumference of pipe. A reinforced ring
at outlet provides hydrodynamic seal. Bolts shall be 5/8”-11 UVC thread track head, Type
304 stainless steel per ASTM A193. Nuts shall be 5/8” heavy hex, Type 304 stainless steel
per ASTM A194. Nuts shall be coated to prevent galling.

Fire Hydrants

. Hydrants shall be cast iron body, bronze mounted, suitable for a working pressure of 200

psi and a test pressure of 400 psi, and shall be manufactured in accordance with AWWA
Specification C502. Each hydrant shall be tested by the manufacturer to a hydrostatic
pressure of twice the working pressure, with the valve in both the open and closed
positions. Hydrants shall be constructed in a manner permitting withdrawal of internal
working parts without disturbing the barrel. Hydrants shall be traffic type, that will not
geyser, should the upper barrel and stem section be broken off. The main valve opening
shall be 5-1/4” in diameter. Hydrants shall open left (counter clockwise), unless otherwise
specified by the Owner. Hydrants shall have two 2-1/2” hose nozzles and one 4-1/2”
pumper nozzle. All nozzle threading shall be National Standard. Nozzle caps shall be
securely chained to the barrel. Operating and cap nuts shall be 1-1/2” pentagon, unless
otherwise specified. Hydrants shall have 6” mechanical joint inlet connections unless
otherwise approved by the Louisa County Water Authority or the Town of Louisa. All
hydrants shall have guard valves between them and the system as detailed. After
installation the hydrant shall be provided with two (2) coats of high quality enamel paint.
Color shall be per Owner’s instructions. Hydrants that will become the property of the
Louisa County Water Authority shall be manufactured by Kennedy or Mueller. Hydrants
that will become the property of the Town of Louisa shall be manufactured by Kennedy or
Mueller.

Check Valves

. Valves 4” and larger — Check valves 4 inches inches size and larger shall be iron body,

bronze mounted, full opening swing check valves. Outside weight and lever or outside
spring and lever check valves will be installed. These valves shall be furnished with the
type ends required for the piping in which they are installed. Check valves shall generally
conform to the requirements of the most recent version of AWWA C508.



3.10 Service Connections

A. All water services and plumbing shall conform to the Uniform Statewide Building Code.
Water meter service piping shall be Polyethylene SDR 7 (200 PSI) pipe. Town of Louisa
piping shall be copper pipe size (CTS). Louisa County Water Authority piping shall be
iron pipe size (IPS). Service connections shall generally conform to the requirements of
the most recent version of AWWA C508.

3.11 Water Meters

3.11.1 General Description

A. Meters furnished under these specifications shall be the product of a manufacturer with at
least ten (10) years experience in meter manufacturing for the American Market. Meters
shall be new, first line quality, positive displacement type for cold water service. Meters
must be of the oscillating piston or rotating disc type. Multi-jet meters are not acceptable
under this specification.

B. Meters shall comply with AWWA Standard C700 latest revision and the minimum

specifications herein. They shall be designed for use with potable water below 120 degrees
F.

C. Meters must be magnetically driven. Meters with stuffing boxes, spindles and packing
glands will not be acceptable. Meters shall be Elster AMCO Water, Inc. C-700 Positive
Displacement Water Meters or approved equal.

3.11.2 Registration Accuracy

All meters shall meet the following flow requirements:

Table 3.1 — Water Meter Size and Flow Requirements

. Low Flow Normal Flow GPM | Continuous
sire GPM @ 95% | 98.5% - 101.5% Flow GPM
5/8"x3/4” | 1/8 2-20 15
3/4" 1/4 3-30 15
1" 1/2 ¥ — 50 25
1 %" 1'% 5-100 50
2" 2 8 —160 80

3.11.3 Main Cases

A. The body main case shall be bronze with raised markings to indicate the direction of flow
and size. All meter main cases shall include a bottom plate made of bronze and held in
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place with stainless steel bolts with integral washer heads. All bottom plates shall be
isolated from the potable water by a full rubber liner.

B. Cases must be capable of withstanding working pressures of one hundred fifty (150) psi.
Thread protectors shall be supplied for the connection ends.

3.11.4 Register and Remote Module

A. The register must be of the straight reading type and have a full test dial on the face of the
register. It shall read in gallons and be capable of direct visual reading at the meter. The
direct read numeral wheel assembly shall be located at the bottom of the dial face with
reading obtained from left to right. All reduction gearing shall be contained in a
permanently hermetically sealed, tamperproof enclosure made of a corrosion resistant
material.

B. The register shall be secured to the main case by means of a tamper-resistant locking screw
so that the register cannot be removed by non-utility personnel. The register must be field
replaceable by utility personnel with the use of a manufacturer-supplied field tool. The
field tool must not be commercially available. Seal wiring or a frangible head seal screw
is not acceptable.

3.11.5 Measuring Chambers

A. Measuring chambers shall be of a suitable engineering polymer. The chamber shall be
separate from the outer casing and so secured in the main case that the accuracy of the
meter will not be affected by any distortion of the case. All wear prone surfaces shall be
reinforced with a nylon material.

B. All measuring chamber assemblies shall operate smoothly and be capable of sustaining
long-term accuracy. All motion from the piston or disc shall be transferred to the register
via magnetic drive.

3.11.6 Pistons and Discs

A. Pistons and discs shall be made of high impact polymer with a specific gravity
approximately equal to that of water.

B. Piston oscillations or disc nutations must not exceed the figure recommended in Table One
(1) of AWWA Standards C-700 latest revision for the size of meter being bid.

3.11.7 Strainers

A. All meters shall be provided with a strainer screen installed in the meter. Strainer screens
shall be rigid, fit snugly, be easy to remove and have an effective straining area at least
three times that of the main case inlet.

3-8



3.11.8 Warranties

B. All meters shall be guaranteed to be free from material and workmanship for a period of
one (1) year and to meet AWWA New Meter Accuracy Standards for a period of five years
from the date of purchase.

3.12 Water Meter Boxes (Lousia County Water Authority)
3.12.1 Meter Boxes

A. Standard boxes of appropriate size, (10 1/2" x 18"), complete with covers as manufactured
by Ford (CB111-233) or approved equal shall be furnished and installed around all curb
stops and meters as indicated on the attached Plans. Boxes shall be of the type approved
by OWNER.

3.12.2 Corporation Stops

A. At the location indicated on the Plans and where directed, corporation stops of sufficient
size or compression couplings 3/4-inch FB-1001 as manufactured by Ford Company, or
approved equal, shall be furnished and installed in accordance with applicable standards
and Specifications.

3.12.3 Connections and Valves
A. Within all meter boxes and on all service connections the corresponding Inlet Ball Valve,
Brass Outlet, and necessary fittings to connect to service piping and meter shall be
supplied, as manufactured by the Ford Company or approved equal.

3.12.4 Saddles
A. Saddles must be Ford FC202-CC4 epoxy coated or approved equal.

3.13 Water Meter Boxes (Town of Lousia)
3.13.1 Meter Boxes

A. Standard boxes of appropriate size, (10 1/4" x 15" x 24”), complete with cast iron covers
as manufactured by Mid-States Plastics, Inc. (MSBC1015-18) or approved equal shall be
furnished and installed around all coppersetters and meters as indicated on the attached
Plans. Flip top lids are not acceptable. The box shall allow for installation of a ball valve
prior to the meter, which allows for isolation and repairs of the meter setter in the event of
leaks. Boxes shall be of the type approved by OWNER.

3.13.2 Corporation Stops

A. At the location indicated on the Plans and where directed, corporation stops and stiffeners
for Iron Pipe Sizes of sufficient size or compression couplings F-1001 as manufactured by
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Ford Company, or approved equal, shall be furnished and installed in accordance with
applicable standards and Specifications.

3.13.3 Coppersetters

A. Within all meter boxes and on all service connections, a dual check valve coppersetter, and
necessary fittings to connect to service piping and meter shall be supplied, as manufactured
by the Ford Company (V72-12W-41-33) or approved equal.

3.13.4 Saddles
A. Saddles must be Ford FC202 epoxy coated or approved equal.

3.14 Valve Boxes

A. The Contractor shall furnish and install cast iron valve boxes for all buried valves at the
locations shown on the Drawings. They shall be adjustable telescope sliding action units,
HS-20 rated, suitable for use under heavy traffic. The covers shall be marked "WATER"
and bases shall be the round type. All valves deeper than 4 feet shall have valve stem
extenders pinned at the valve. All valves shall be capable of being operated by a 48 inch
valve wrench. All valve boxes shall be placed so as not to transmit shock or stress to other
valve and shall be centered and plumb over the operating nut of the valve.

3.15 Air Release Valves

A. In developed locations, the use of a fire hydrant in lieu of an air release valve is preferred by
the Louisa County Water Authority and the Town of Louisa.

B. Airrelease valves shall be constructed of cast iron body and cover (ASTM No. A48, Class 30),
bronze trim (ASTM No. B143), stainless steel floats (ASTM No. A240) with shockproof
synthetic seats for 150 psi maximum pressure. The air release valve orifices shall be sized by
the design engineer. The piping used for the installation shall be Schedule 40 stainless steel,
the cut-off valve and hose bib shall be of bronze construction, 150 psi rated.

3.16 Flushing Hydrants

A. In developed locations, the use of a fire hydrant in lieu of a flushing hydrant is preferred by
the Louisa County Water Authority and the Town of Louisa.

B. Flushing Hydrants shall have a brass 2" FIP inlet and be of compression-type, closing with the
water pressure. Water pressure alone shall close valve. All working parts and operating rod
shall be of brass and be removable from above ground with no digging. Bury depth shall be
as shown on the plans. Hydrants shall be of the non-draining type and will operate by the use
of a portable top stock with integral sampling tap which will couple to the hydrant at or near
the ground line. Each hydrant shall be installed underground in a meter box as shown on
Louisa County Water Authority/Town of Louisa Flushing Hydrant detail. One (1) purging
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pump (bilge pump) shall be provided. Brass thread protector will have a 2" square nut.
Flushing/Sampling hydrants shall be Model 2000-B as manufactured by Kupferle Foundry.

3.17 Valve Manholes

A. Valve manholes shall be concrete meeting the requirements of ASTM C-478. Diameters
shall be as shown on plans but in no case shall they be less than 4 feet in inside diameter
except for manholes for butterfly valves which shall have a minimum inside diameter of
6 feet. Manhole frame and covers meeting the requirements for sanitary manhole frame
and covers shall be utilized except that the covers shall have the word "WATER" cast on
them.

3.18 Joint Restraint Systems

A.

G.

When gray cast or ductile iron fittings are used with AWWA C900 PVC pipe in sizes up to
12" or ductile iron pipe in sizes up to 48" an approved joint restraint system shall be installed.

All valves should be as close to a tee as possible and restrained to that tee, using approved
joint restrainers. Where the valve cannot be installed and restrained at a tee, the valve must
be restrained using an approved joint restraint system.

When joint restraint systems are required due to the specific application(s), special design
considerations, or poor soil conditions the engineer shall provide the calculations used in
determining the required length of pipe on either side of the fitting to be restrained. Also,
the engineer shall provide special plan details for each necessary joint restraint system.

Joint restraint systems require that sufficient lengths of pipe be restrained, in addition to the
fittings. The standard length of pipe requiring restraint varies from application to application
and is designed based on variables such as soil bearing capacity, soil condition, pipe size, pipe
material, pressure and fittings.

All restraint devices must be V.L. listed and F.M. approved. Restraints are acceptable for PVC
and ductile iron pipe.

Mechanical joint restraint device shall have a working pressure of at lest 250 psi with a
minimum safety factor of 2:1 and shall be EBAA Iron, Inc., MEGALUG or approved equal.

All construction plans shall include a restrained joint table when restrained joints will be used
in the project.

3.19 Cast Couplings

3.19.1 Center Sleeve

A. Made of ductile iron, Spec ASTM-AS536, and coated with an enamel shop coat, sized to
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accommodate all AWWA pipes of the same nominal size.

3.19.2 End Ring

A. Made of ductile iron Spec ASTM-A536, and color coded with an enamel shop coat to easily
identify its use on various types of pipe.

3.19.3 Gaskets

A. SBR rubber compound, Grade 30 per Spec ASTM D-2000 for normal water service and
an extended shelf life.

3.19.4 Bolts
A. High strength low alloy steel bolts with heavy hex nuts, per AWWA C-111.

3.20 Casing Spacers

A. Casing Spacers shall be bolt on style with a shell made in two sections of heavy T -304
stainless steel. Connecting flanges shall be ribbed for extra strength. The shell shall be
lined with a PVC liner .090" thick with 85-90 durometer or neoprene rubber. All nuts and
bolts are to be 18-8 stainless steel. Runners shall be made of ultra high molecular weight
polymer (UHMW) or glass reinforced plaster. Runners shall be supported by risers made
of heavy T-304 stainless steel or 10 gauge welded steel. The supports shall be mig welded
to the shell and all welds shall be passivated or 3/8" diameter stud welded to band and
locked with a locking fastener. The height of the supports and runners combined shall be
sufficient to keep the carrier pipe at least .75" from the casing pipe wall at all times.

3.21 Tracing Wire System
3.21.1 Detection Wire

A. Detection wire shall be insulated single strand, solid copper with a minimum of 12 AWG.
Detection wire shall be buried directly above piping, including service lines to the meter,
at a distance not to exceed twelve (12) inches above the top of pipe. The wire shall extend
continuously and unbroken, from point of access to point of access. The ends of the wire
shall terminate with a minimum of three (3) feet of wire, coiled, remaining accessible in
each test station box. The wire shall be exposed at the connection between contact A & B
until the connection can be made to the wire by the last contractor to make the pipe
connection.

3.21.2 Test Station Box

A. Test station box shall be plastic for corrosion protection. The plastic shaft shall be a
minimum of 18” long with cast iron lid and collar. Collar shall be a minimum of 2” deep.
The lid shall be bolted to collar with brass bolts, and shall be imprinted with the wording
“TEST”. Contractor shall install 24”x24”°x4” concrete pad around test station box. Test
station boxes shall be installed at intervals no greater than 1000 feet, unless approved by
owner. All connections at the main line must be electrically sound and physically secure
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with screw connections or clamps. All connections must be taped with electrical tape and
sealed with an electrical coating sealant.

3.21.3 Markers/Witness Posts

A. All markers shall have one of the applicable decal description to reflect the following:
1. Upper decal, white and blue 2 7/8 inches x 11 inches standard, worded “CAUTION
WATER PIPELINE” or,

2. Upper decal, white and blue 2 7/8 inches x 11 inches standard, worded “CAUTION
WATER VALVE”.

B. In addition, the lower decal shall contain the following:
1. Lower decal, white and blue 2 7/8 inches x 1-3/4 inches standard, worded “BEFORE
DIGGING CALL Virginia 811”.

C. Total height shall be 60 inches with the above mentioned decal on both sides of the marker.

D. Basic markers shall be white in color for valves and blue in color for lines or fittings.

3.22 Marking Tape

A. Polyethylene plastic and metallic core or metallic-faced, acid-and alkali resistant,
polyethylene plastic warning tape manufactured specifically for warning and identification
of buried utility lines. Provide tape on rolls, 3 inch minimum width, color coded as
specified below for the intended utility with warning and identification imprinted in bold
black letters continuously over the entire tape length. Warning and identification to read,
“CAUTION, BURIED WATER LINE BELOW?” or similar wording. Color and printing
shall be permanent, unaffected by moisture or soil.

Warning Tape Color Codes

Yellow: Gas, Oil; Dangerous Materials
Blue: Water
Green: Sewer

3.22.1 Warning Tape for Metallic Piping

A. Acid and alkali-resistant polyethylene plastic tape conforming to the width, color, and
printing requirements specified above. Minimum thickness of tape shall be 0.003 inch.
Tape shall have a minimum strength of 1500 psi otherwise, and 1250 psi crosswise, with a
maximum 350 percent elongation.
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3.22.2 Detectable Warning Tape for Non-Metallic Piping

A. Polyethylene plastic tape conforming to the width, color and printing requirements
specified above. Minimum thickness of the tape shall be 0.004 inch. Tape shall have a
minimum strength of 1500 psi lengthwise and 1250 psi crosswise. Tape shall be
manufactured with integral wires, foil backing, or other means of enabling detection by a
metal detector when tape is buried up to 3 feet deep. Encase metallic element of the tape
in a protective jacket or provide with other means of corrosion protection. Color coded
tape shall be installed flat with color side up to 12 inches to 24 inches over all installed
utility lines including main line and service lateral or service connection.

3-14



4 SEWER COLLECTION SYSTEM DESIGN

4.1 Hydraulic Design for Sanitary Sewers

A. The quality of sewage for design purposes shall be determined by the requirements of the
total drainage area which is tributary to the section of sewer under consideration in its built
out condition, unless otherwise approved by the Louisa County Water Authority or the
Town of Louisa and Virginia Department of Environmental Quality.

B. Average quantities of sewage, including an infiltration allowance, shall be computed using
the following:

Table 4.1 — Average Daily Flow Estimates by Land Use

Land Use Gallons per Day per Acre EJ;:'R’;:MM
Residential - 1 to 2 dwellings/acre 600 6

Residential - 1 to 4 dwellings/acre 1,000 10

Residential - 4 to 8 dwellings/acre 1,600 16

Agricultural 500 5

Commercial 1,000 10

Industrial - Light Water Use 500 5

Industrial - Medium Water Use 1,500 15

Industrial - Heavy Water Use 2,500 20
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C. Where site specific determinations can be made, sewage flows may be determined by using
the following specific design information:

Table 4.2 — Average Daily Flow Estimates by Facility Type

Discharge Facility Design Units Flow gpd
Single Family Residential 3 people/unit 300
Three Bedroom Apartment | 3 people/unit 300
Two Bedroom Apartment 3 people/unit 300
One Bedroom Apartment 2 people/unit 200
Three Bedroom Condo 3 people/unit 300
Two Bedroom Condo 3 people/unit 300
Elementary School per person 10
High School per person 16
Motels and Hotels per room 130
Trailer Courts per trailer 300
Restaurants per seat 50
Service Station per vehicle serviced 10
Factories per person per 8 hour shift 25
Shopping Centers per 1,000 sq. ft. 250
Hospitals per bed 300
Nursing Homes per bed 200
Homes of the Aged per bed 100
Medical Center per 1,000 sq. ft. 500
Laundromats per washing machine 500
Theatures per seat 5
Bowling Alleys per lane 75
Office Buildings per 1,000 sq. ft. 200

D. Flows for other uses may be determined by using flow information approved by the Louisa
County Water Authority or the Town of Louisa.
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E. Peak flows shall be utilized for design of sanitary sewers. Peak flows shall be determined as

follows:

For average daily flows (Qa) greater than 0 mgd and less than 0.50 mgd, peak flows (Qp)
will be 4.0 times the average daily flows. (Qp =4.0 x Qa)

For average daily flows greater than 0.50 mgd but less than 6.00 mgd, the peak flow in
mgd, will be equal to (4.136-(0.273 x Qa)) X Qa, where Qa is in mgd.

For average daily flows greater than 6.0 mgd, peak flows shall be 2.5 times the average
daily flow. (Qp=2.5xQa)

4.2  Design Criteria

A. The engineer should ensure that the following design criteria are adhered to:

I.

Sewers shall have a continuous slope, straight alignment and uniform pipe material
between manholes. Pipe material may transition from DIP to PVC when drop connections
are utilized one joint of pipe away from the drop connection.

At all junctions where a smaller diameter sewer discharges into a larger one, and at all
locations where the line increases in size, the invert of the larger sewer shall be set so
that the energy gradients of the sewer at the junction are at the same level. Generally,
this condition will be met matching the crowns of the two pipes. If this is not possible,
the 0.8 depth of flow in each sewer should be placed at the same elevation.

Sewers shall be designed to be free flowing with the hydraulic grade below the crown
of the sewer and with hydraulic slopes sufficient to provide an average velocity, when
flowing full, of not less than two feet per second. Computations of velocity of flow
shall be based on a value of “n” = 0.013 as used in Manning’s formula for velocity of
flow unless otherwise approved by the Louisa County Water Authority or the Town of

Louisa.

The following are minimum slopes in feet per hundred feet to be provided for sewer
lines. Slopes greater than minimum are desirable, sewers shall be placed at 1% slope
or greater whenever possible. Slopes less than this should be utilized when required to
serve upstream areas. Pipe size shall not be increased solely to reduce required slope
unless approved by the Louisa County Water Authority or the Town of Louisa.



Table 4.3 — Minimum Slopes for Gravity Sewer

P%pe 8" 10" 12" 15" 18" 21" 24" 27" 30" 36"
Size
I
(S(,/O)pe 040 1028 [022 |015 |012 |o010 |008 |0067 |0058 |0.046
0

A minimum slope of 0.52% shall be maintained for terminal 8” lines not to be extended.

5. Minimum pipe sizes for all sewers between manholes shall be 8.

6. In cases where sewers are to be constructed on steep grades for which high velocities
are anticipated, the maximum permissible velocity at average flow (before applying
peak flow factor) should not exceed 15 feet per second. Suitable drop manholes shall
be provided to break the steep slopes and to limit velocities to not more than 15 feet
per second in the connecting sewer pipe between manholes.

Where drop manholes are impracticable for reduction of high velocity, the sewer shall
be of solid wall PVC pipe or other abrasion resistant material.

7. Miscellaneous head losses at manholes, curves and junctions shall be estimated and
allowed for as follows:

In sewers 24” and less in diameter, allow head loss equal to at least 0.10 feet at each
manhole. The Louisa County Water Authority or the Town of Louisa may allow
this to be reduced to 0.05 feet under special circumstances.

At transitions and intersections of sewers larger than 24” in diameter, allow

0.5V?/(2g), where “V” is the velocity in the pipe assuming pipe full conditions.

8. In general the pipe diameter should be continually increasing with the increase in
tributary flow. Where steep ground slope make possible the use of a reduced pipe size
and substantial economy of construction costs is thereby indicated, the pipe size may
be reduced but hydraulic allowances shall be made to provide for head loss at entry,
increased velocity and effect of velocity retardation at the lower end where the flow
will be on flatter slopes. In no case shall pipe size be reduced more than one nominal
size in diameter.

B. Hydraulic computations shall be submitted to the Louisa County Water Authority or the
Town of Louisa. The engineer shall submit with all sewer plans information and
calculations on sewer flow demands, sewer shed drawing including tributary areas, sewer
capacities for the project, and if requested, an analysis of downstream capacity of existing
improvements to the Louisa County Water Authority or the Town of Louisa and the Virginia
Department of Environmental Quality for approval.
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4.3

. The Louisa County Water Authority or the Town of Louisa may require a project to include

off-site improvements to the Authority’s or Town’s existing sewer system if such
improvements are required to meet the needs of the project.

Sanitary Sewer Locations

. All sanitary sewers located along VDOT owned and maintained roads shall be located in

an easement outside the VDOT right-of-way. All sanitary sewers located in existing or
proposed streets which are not owned and maintained by VDOT shall be constructed along
the center of the street or center of the travel lane except when this space has been
previously used by another utility or when the width of the street justifies two lines.
Exceptions to this specified location will be allowed only when it has been shown and
agreed to by the Louisa County Water Authority and/or the Town of Louisa that it is not
practicable to adhere to the standard location. All sanitary sewers shall be laid on a straight
line and grade between manholes.

. In a parallel installation, sanitary sewer lines and/or manholes shall be located at least 10

feet horizontally from any water main whenever possible. The distance shall be measured
edge to edge between the structures and/or pipes.

. Minimum horizontal separation shall be provided whenever possible. The designer should

consider alternate alignments and/or locations for water mains and sewer lines if required
to provide the required horizontal separation. If it is not possible to obtain the specified
horizontal separation based on specific local conditions then, in accordance with the
Virginia Department of Health’s requirements and Virginia Department of Environmental
Quality’s requirements, a sanitary sewer may be closer to a water main provided that:

1. The bottom of the water main is at least 18” above the top of the sewer.

2. Where the water main cannot be located at least 18 above the top of the sewer, the
sewer shall be constructed of AWWA approved water pipe and shall be pressure tested
to assure watertightness prior to backfilling. The test pressure shall be 5 psi, or a
pressure greater than the pressure exerted by a column of water equal to the depth of
the deepest section of the sewer being tested, whichever is greater. The test pressure
shall be held for a minimum of 2 hours.

3. Sanitary sewer manholes, located within 10 feet of water mains shall be of watertight
construction and be tested in place by vacuum of 2 hours.

. In a crossing installation, sanitary sewers crossing water mains shall be laid to provide a

separation of at least 18 inches between the bottom of the water main and the top of the
sewer whenever possible. Sanitary sewer lines shall be constructed of ductile iron pressure
pipe (appropriate class for diameter) and maintain a minimum of 10 feet of separation from
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any existing wells. Minimum vertical separation shall be provided whenever possible. The
designer should consider alternate alignments and/or locations for water mains, sewer lines,
and storm sewers if required to provide the required vertical separation between sanitary
sewers and water mains. If it is not possible to obtain the specified vertical separation
based on specific local conditions then, in accordance with the Virginia Department of
Health’s requirements, the following criteria must be met:

1. Sewers passing over or under water mains shall be constructed of AWWA approved
water pipe and shall be pressure tested to assure watertightness prior to backfilling.
The test pressure shall be 5 psi, or a pressure greater than the pressure exerted by a
column of water equal to the depth of the deepest section of the sewer being tested,
whichever is greater. The test pressure shall be held for a minimum of 2 hours.

2. In addition, water mains passing under sanitary sewers shall be protected by providing:
a. A vertical separation of at least 18 inches between the bottom of the sewer and

the top of the water mains.

b. Adequate structural support for the sewers to prevent excessive deflection of
the joints and settling on and breaking of the water mains.

c. A full section of water pipe centered at the point of crossing so that the joints
will be equidistant and as far as possible from sewer.

. Normally where storm sewers or other utilities pass over or under sanitary sewers, a
minimum of 18” of separation should be maintained. The separation to be reduced to 6”
on a case by case basis, however, ductile iron pipe must be utilized when the separation is
less than 127

Where the sanitary sewer is installed parallel to a storm sewer, there shall normally be a
minimum of 5 feet of horizontal separation, measured edge to edge, between them. Under
unusual conditions, this requirement may be reduced. If a sanitary sewer is located more
than 5 feet below the bottom of a parallel storm sewer, the distance between the two pipes
may be increased.

. Carrier pipes within bores for sanitary sewer installation shall generally be ductile iron
(Class 52 minimum) sewer pipes with restrained joints. All casing pipes shall have an
exterior corrosion protective coating.

. Where a sewer pipe is located within 2,000 feet downstream of the discharge end of a force
main, the pipe shall be constructed of PVC materials whenever possible. If ductile iron
pipe is required within 2,000 feet of the discharge end of a force main because of lack of
cover, lack of separation, or any other reason, the pipe shall have a special interior coating
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restraint to corrosion by hydrogen sulfide. The special coating shall be approved by the
Louisa County Water Authority or the Town of Louisa. If in the Louisa County Water
Authority’s or the Town of Louisa’s judgment, corrosion by hydrogen sulfide will continue
to be a problem for more than 2,000 feet, corrosion restraint materials shall continue to be
used for an appropriate distance for the discharge end of the force main.

All sanitary sewer line crossings of railroad, major roadways, and other major structures
shall be contained in a casing pipe. Design of railroad crossings shall comply with the
requirements of American Railway Engineering Association Specifications, Part 5 —
Pipelines (latest version). The developer shall be responsible for obtaining required
railway permit and/or agreements for the Louisa County Water Authority or the Town of
Louisa, paying and fees, and posting any required construction bonds for the railway
crossing prior to beginning construction on any part of the project. A copy of the permit
and/or agreement shall be provided to the Louisa County Water Authority or the Town of
Louisa prior to a Construction Permit being issued for the project.

Ductile iron (Class 52 minimum) sewer pipe shall be used for sanitary sewers when
crossing storm sewers or other rigid underground conduits with less than 12” of vertical
separation.

. The tops of all sewers entering or crossing streams shall be a sufficient depth below the
natural bottom of the streambed to protect the sewer line. Typically, sewers crossing
streams shall have a minimum of 3 feet of cover from the natural stream bottom. Less
cover will be considered if no other option is available and the proposed sewer is ductile
iron pipe, encased in concrete, and the sewer will not interfere with future improvements
to the stream channel. The sewer trench within the stream bed shall be protected from
erosion by the use of rip-rap, concrete, gabion mats, or other appropriate measures. The
developer shall be responsible for obtaining all required environmental permits for the
stream crossings and construction activities. All conditions of any environmental permit
must be acceptable to the Lousia County Water Authority or the Town of Lousia. It is the
developer’s responsibility to obtain the Lousia County Water Authority or the Town of
Lousia’s approval of any conditions prior to accepting any environmental permit.

Sanitary sewers located under paved channels, concrete channels, rip-rap lined channels,
or other lined channels shall be at least 2 feet below the bottom of the channel lining.

Sanitary sewers laid on piers across ravines or streams shall be allowed only when it can

be demonstrated that no other practical alternative exists. Construction methods and
materials of construction shall be such that sanitary sewers will remain watertight and free
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from change in alignment or grade due to anticipated hydraulic loads, physical loads and
erosion.

Sanitary sewers will normally not be allowed to be constructed under lakes, estuaries, or
stormwater facilities. When constructed adjacent to such features, the sanitary sewer shall
be located far enough away from the water surface that the sewer can be excavated without
entering the water body for maintenance purposes.

. All sewer pipe within a 100-year floodplain, where cover is less than 4.0 feet, shall be
checked for flotation assuming the pipe is empty. Non-float pipe shall be utilized if
appropriate. Other anti-flotation methods or devices will be considered on an individual
basis.

. Clay dams shall be utilized in the trench where the possibility exists that ground or surface
water will follow the sewer trench, causing damage or undermining of pipe bedding.

. Sewer lines located under paved channels or concrete channels shall be located at least 2
feet below the bottom of the channel pavement.

. Sanitary sewers constructed in fill shall be of ductile iron sewer pipe (Class 52 minimum)
with manholes founded on original ground unless a licensed geotechnical engineer
furnishes a written certification that the fill has been sufficiently compacted so that
settlement of the sewer and/or manhole will not occur.

Sanitary sewers shall be designed to remain fully operational during the 100-year flood.
Sewers and their appurtenances located along streams shall be protected against the normal
range of high and low water conditions, including the 100 year flood. Sewers located along
streams shall be located outside of the streambed and sufficiently removed from the stream
channel to provide for future possible channel widening and meandering. Sewers located
adjacent to streams and swales shall be located deep enough so that adjoining areas on the
opposite side of the stream or swale can be served by the sewer while maintaining the
minimum cover requirements for stream crossing outlined earlier.

. Sanitary sewer crossing streams, estuaries, lakes, or reservoirs shall be constructed for
watertight pipe. The pipe and joints shall be tested in place and shall exhibit zero
infiltration. Sewers laid on piers across ravines or streams shall be allowed only when it
can be demonstrated that no other practical alternatives exist. Construction methods and
materials of construction shall be such that sewers will remain watertight and free from
change in alignment or grade due to anticipated hydraulic and physical loads, and erosion.
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. No sewer line shall pass within 50 feet of a drinking water supply well, source, or structure

unless special construction and pipe materials are used to obtain adequate protection. The
proposed design shall identify and adequately address the protection of all drinking water
supply wells, sources, and structures up to a distance of 100 feet of the sewer line
installation.

. In cases where sanitary sewers are to be constructed on steep grades and velocities greater

than 15 feet per second are indicated, only solid-walled PVC pipe or other abrasion
resistant material shall be used.

. Whenever possible sanitary sewers shall not be laid at a slope greater than 20 percent. If

no other alternative exists, sewers may be laid at grades greater than 20 percent with the
prior approval of the Louisa County Water Authority or the Town of Louisa. Sanitary
sewers laid on a slope of 20 percent or greater shall be anchored securely with concrete
anchors or other approved means. Suggested minimum anchorage is as follows but shall
be determined by the engineer:

1. Not over 36 feet center to center on grades 20 percent to 35 percent.
2. Not over 24 feet center to center on grades 35 percent to 50 percent.

3. Not over 16 feet center to center on grades 50 percent and over.

. Details of anchorage must be shown on the construction plans before the plans will be

approved by the Louisa County Water Authority or the Town of Louisa, and the Virginia
Department of Environmental Quality.

. Sanitary sewers not located in public right-of-ways shall be located in utility easements.

Easements shall be wide enough to provide sufficient space for both installation and
maintenance and shall have a minimum width of 20 feet. The Louisa County Water
Authority or the Town of Louisa may require wider easements for sewage greater than 24”
in diameter and/or greater than 12 feet in depth.

Depth of Sanitary Sewer Lines

. All PVC sewer lines within existing or proposed streets or areas subject to traffic shall be

designed to provide a minimum cover of 6 feet over the pipe. Where less than 6 feet of
cover is provided is areas subject to traffic, the sewer shall be constructed of ductile iron
sewer pipe (Class 52 minimum). Sewers in areas subject to traffic shall have no less than
3 feet of cover unless otherwise approved by the Louisa County Water Authority or the
Town of Louisa. Greater depths shall be provided to serve low properties, where street
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grades may be lower in the future, where there is a possibility of future extensions of the
sewer line to serve adjoining areas, to maintain separation from waterlines, to maintain
separation between sewer services from waterlines, or where clearance must be provided
for other utilities. Adequate clearance shall be provided for the future enlargement of
undersized drainage structures. Sewers and sewer services shall generally be located at
least 18” below water mains unless it can be demonstrated that no other practical alternative
exists.

. All sewer lines in easements not subject to Louisa County Water Authority or the Town of

Louisa shall be provided with a minimum of 3 feet of cover unless otherwise approved by
the Louisa County Water Authority or the Town of Louisa. The Louisa County Water
Authority or the Town of Louisa and the Virginia Department of Environmental Quality
may approve sewers with as little as 2 feet of cover, provided no practical alternative exists,
the sewer is constructed of ductile iron sewer pipe (Class 52 minimum), and a concrete
cap, pavement, gabions, geotextile fabric and/or other appropriate stabilization measures
are utilized to protect the sewer.

. When sewer lines have more than 15 feet of cover, the engineer shall verify the type of

pipe material proposed, particularly PVC pipe, is appropriate for the intended installation
based on the soils, loading, and bedding conditions. If appropriate, the engineer shall
provide special details showing how the pipe is to be bedded. Generally, class 52 ductile
iron pipe is recommended in installations with greater than 15 feet of cover and may require
written verification that such an analysis has been completed. However, regardless of
whether written verification is requested by the Lousia County Water Authority or Town
of Lousia, and regardless of sewer depth, the engineer is responsible for the design.

. If a sanitary sewer line is to have more than 20 feet of depth as measured from the final

grade above the sewer line to the invert of the sewer pipe, the pipe shall have a corrosion-
resistant interior coating such as epoxy, Griffin HoSewer Safe sewer pipe, Protecto 401
lining, or other coating as approved by the Lousia Couty Water Authority or Town of
Lousia.

Sewer Structural Design

. Structural requirements must be considered in the design of all sanitary sewers and

appurtenances. This is a matter of detail design and is not subject to generalization. The
following general criteria should be considered by the design engineer at a minimum:

1. Special Structures; Whenever possible sanitary sewer structures shall be built as shown
in the standard details. Structures other than those shown in the standard details shall
be considered special structures and shall be designed and detailed by a professional
engineer licensed in the Commonwealth of Virginia.
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2. Pipe Foundation; In all cases the proper strength sewer pipe shall be specified for the
proposed depth, width of the trench and bedding condition. Soil conditions should be
considered with samples being obtained where necessary to verify pipe selection and
foundation design.

3. Flotation; Sewer shall be designed to resist flotation where such conditions may
reasonably be expected to exist.

Sanitary Sewer Manholes

. Manholes shall be constructed in accordance with the Louisa County Water

Authority/Town of Louisa standard details.

. Manholes shall be located at the end of each line, at all changes in pipe size, at all changes

in grade, changes in alignment and at sewer junctions. Maximum spacing between
manholes on straight suns shall be 400 feet for sewers 15 inches or less in size and 500 feet
for sewers 18 inches or larger.

. Manholes in residential neighborhoods shall not be installed near the middle of front or

rear yards. Manholes in residential yards shall be located near or at the side property lines.
This limits the possibility of the manhole being in conflict with future improvements of the
homeowner.

. The angle between any incoming and outgoing pipe in a manhole shall not typically be less

than 90 degrees. Manhole diameters shall be determined in the design and are based on
pipe diameters and intersecting angles per Drawing MAN-1A and MAN-1B. Minimum
separation between pipes shall be 6 inches unless approved by the Lousia County Water
Authority or Town of Lousia. Depth shall also be considered when sizing manhole
diameters as depths over 20 feet generally require upsizing of the manhole diameter per
MAN-2.

. It is preferred that sewer service laterals tie to a proposed manhole on new construction

when feasible. Manholes shall be limited to the intersection of 4 lines (3 in and 1 out). This
includes sewer service laterals.

. Manbholes subject to flooding shall have watertight manhole covers. All manhole rims shall

be 6 inches above the 100 year flood elevation, except where the rim would be more than
4 feet above the existing grade in which case watertight covers shall be used and the
manhole top set at a height of 18 inches above final ground elevation.



G. The Louisa County Water Authority or the Town of Louisa may require, at its discretion,
the use of vandal-proof manhole lids for manholes located in easements. Unless otherwise
approved by the Louisa County Water Authority or the Town of Louisa, rims of manholes
in easements shall be placed at between 12 inches and 18 inches above final ground
elevation.

H. Drop manholes are to be avoided whenever possible. Their use may be approved on a case
by case basis when required to avoid excessive depth on a connecting sewer (greater than
12 feet). Drop manholes shall only be used when the invert elevation of the incoming sewer
line exceeds the invert elevation of the outgoing sewer line by 2 feet or more. If the
proposed distance is less, the incoming pipe shall be lowered to the appropriate invert
elevation at the base of the manhole unless this is not feasible due to elevation conflict with
another crossing utility. Exterior drop connections shall be utilized whenever possible.

I.  Unvented sections of sewer shall not exceed 1,000 feet in length.

J. If amanhole is located within 2,000 feet of the discharge end of a force main, the manhole
shall have an interior coating or liner resistant to corrosion by hydrogen sulfide. Coating
and liners utilized shall be approved by the Louisa County Water Authority or the Town of
Louisa. If, in the Louisa County Water Authority’s or the Town of Louisa’s judgment,
corrosion by hydrogen sulfide will continue to be a problem for more than 2,000 feet,
corrosion resistant materials shall continue to be used for an appropriate distance end of
the force main.

K. Standard and vandal proof manhole frame and covers provide adequate venting for most
sanitary sewers. When watertight manhole frames and covers are utilized on sanitary
sewers, unvented sections of sanitary sewer shall not exceed 1,000 feet in length. If
watertight frames and covers must be utilized on runs of sanitary sewer longer than 1,000
feet in length, air vents must be provided at manholes at increments spaced no more than
1,000 feet apart. Where it is not feasible to set the air vents above the 100-year floodplain
die to excessive height they shall be equipped with a backwater valve.

L. The angle between any incoming or outgoing pipe in a manhole shall typically not be less
than 90 degrees.

M. Monitoring manholes shall be provided for all facilities producing non-domestic
wastewater. These include industrial facilities, eating establishments, grocery stores,
bakeries, automobile service stations, gasoline stations, hospitals, animal hospitals,
cleaners, machine shops, photographic finishers, printing shops, laboratories, funeral
homes, and other such facilities as determined by the Louisa County Water Authority or
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the Town of Louisa. Monitoring manholes are owned by the property owner and shall not
be located in utility easements wherever possible. Monitoring manholes shall be easily
accessible and the Louisa County Water Authority or the Town of Louisa shall be given the
right of access to monitoring manholes at all times.

Service Connections

. Service connections shall be provided in accordance with the County or Town ordinances,

and these standards. Plugged service connections are to be provided to the easement,
property line or right-of-way, as appropriate, for all lots and parcels within new
developments unless otherwise approved by the Louisa County Water Authority or the
Town of Louisa.

Note that service connections shall be required when a sanitary sewer main is within 100
feet of a property line.

. The minimum diameter pipe to be used for a service connection is 4”. The minimum slope

for service connections shall be 2 percent for a 4 service and 1 percent for 6” service. A
cleanout is to be provided on all service connections at the easement, property line or right-
of-way by the plumber when the service extended. The Louisa County Water Authority or
the Town of Louisa will own and maintain the sewer service from the main sewer line to
the easement, property line, right-of-way, or clean-out as applicable. The remainder of the
sewer service, including the clean-out, is the property owner’s responsibility to own,
operate, and maintain. The Louisa County Water Authority or the Town of Louisa shall
have the right to utilize the clean-out for inspections and maintenance of its lines. The
Louisa County Water Authority and the Town of Louisa have final approval of the design
and coordination of the connection from the property line/easement boundary to the main
line or manhole.

. Grease traps shall be provided on the private portion of the service connection for all

facilities with the potential to deposit grease in the sewer system. Grease traps shall be
installed on all service lines serving restaurants, food preparation establishments and other
businesses or industries identified by the Louisa County Water Authority and/or Town of
Louisa. Domestic waste should not be plumbed through the grease trap, but should connect
to the grease trap outlet prior to the monitoring manhole. The size of grease traps shall be
indicated on the plans and is subject to approval by the Louisa County Water Authority,
Town of Louisa, and/or the Building Department. Monitoring manholes shall be provided
downstream of all grease traps. Grease traps and monitoring manholes shall be privately
owned and maintained.
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Sanitary Sewer Structural Design

. Structural requirements must be considered in the design of all sanitary sewers and

appurtenances. This is a matter of detail design and is not subject to generalization. The
following general criteria should be considered by the design engineer at a minimum:

Special Structures — Whenever possible sanitary sewer structures shall be built as
shown in the Standard Details. Structures other than those shown in the Standard
Details shall be considered special structures and shall be designed and detailed by a
professional engineer licensed in the State of Virginia.

Pipe Foundation — In all cases the proper strength sewer pipe shall be specified for the
proposed depth, width of trench and bedding condition. Soil conditions should be
considered with samples being obtained where necessary to verify pipe selection and
foundation.

Floatation — Sewer shall be designed to resist floatation where such conditions may be
reasonably expected to exist, i.e. — large diameter PVC pipe in high groundwater areas.

Sewage Pump Stations and Force Mains

. Public sewage pump stations will only be allowed when approved by the Louisa County

Water Authority or the Town of Louisa. Sewage pump stations will be used when it has

been determined by the Louisa County Water Authority or the Town of Louisa that a pump
station is the only practical way to provide sanitary service based upon a finding that:

1.

It 1s economically impractical to extend a gravity sewer and the use of a pump station
will not adversely affect the Louisa County Water Authority’s or the Town of Louisa’s
ability to serve the area with a gravity sewer at a future time; and

The proposed design and plan for the pump station and connecting lines do not
adversely affect the current financial status of the Louisa County Water Authority’s or
the Town of Louisa’s utility system or the future ability of the Louisa County Water
Authority or the Town of Louisa to install a gravity sewer; and

The proposed design of the pump station permits replacement of the pump station with
a gravity sewer without significant capital outlay at a future time; and

The pump station will not overload existing sewage facilities and will not otherwise
negatively affect the Louisa County Water Authority’s or the Town of Louisa’s ability
to efficiently manage the sewer system.

. The design requirements for a sewage pumping facility shall be determined through

discussions with the Louisa County Water Authority or the Town of Louisa and the Virginia



Department of Environmental Quality PRIOR TO INITIATING THE DESIGN. A
minimum peaking factor of 2.5 shall be utilized in the design of all sewage pump stations.
Sometimes a larger peaking factor may be warranted and may be required at the discretion
of Louisa County Water Authority or the Town of Louisa or Virginia Department of
Environmental Quality. After the design criteria have been determined, the engineer shall
prepare a preliminary engineering report for approval by the Louisa County Water
Authority or the Town of Louisa and the Virginia Department of Environmental Quality.
The preliminary engineering report shall address all issues requested by the Louisa County
Water Authority or the Town of Louisa and meet the requirements of the Virginia
Department of Environmental Quality.

. The pump station design shall be in accordance with the approved preliminary engineering
report and all the requirements of the Virginia Department of Environmental Quality. At a
minimum, the following information shall be provided in the construction plans.

1. Structural design and calculations, including reinforcing drawing where applicable,
for the facility.

2. Hydraulic design for the equipment selected, including scaled drawings.

3. Electrical and mechanical drawings and specifications for the equipment selected.
4. Project specifications.

5. Pump and system head curves

6. Site Plan

. The construction plans shall be approved by the Louisa County Water Authority or the
Town of Louisa and the Virginia Department of Environmental Quality.

. Sanitary sewer force mains shall be ductile iron pipe (Class 52 minimum), with a corrosion
resistant coating, PVC AWWA C-900 pipe, or other pipe approved by Louisa County Water
Authority or the Town of Louisa. Force mains are designed with a minimum flow velocity
of 2.0 feet per second and a maximum flow of 8.0 feet per second. A Hazen-Williams “C”
value of 130 shall be used for design. Minimum force main size will be 4” in diameter. A
constant grade shall be used where feasible. Valves and air releases will be provided at
appropriate locations. Minimum cover for force mains shall be 3.0 feet.

. Manhole receiving the discharge from force mains shall be designed in accordance with
the standard details. In addition, special acid resistant manholes and sanitary sewer pipe
may be provided downstream for a minimum of 2000 feet, as directed by the Louisa County



Water Authority or the Town of Louisa. On existing systems, manholes shall receive an
approved PVC liner or other liner approved by the Louisa County Water Authority or the
Town of Louisa.



S SEWER SYSTEM MATERIAL SPECIFICATIONS

All products must comply with the Materials Specifications as referenced in this section and the Louisa
County Water Authority or Town of Louisa’s Standard Details. All references to ASTM, AWWA,
and other standards shall include latest revisions.

5.1 Sanitary Sewer Pipe

5.1.1 Cement Lined Ductile Cast Iron Pipe (for Gravity Sewer)

A. Ductile iron pipe, centrifugally cast, per ANSI/AWWA Specification CI151/A21.51.
Thickness Class 52 Sewer per ANSI/AW WA Specification C150/A21.50. Ductile iron pipe
shall be manufactured by Griffin Pipe Products Co., U.S. Pipe and Foundry Co., Atlantic
States Cast Iron Pipe Co., or approved equal.

B. Where exposure to high levels of hydrogen sulfide is not anticipated, the interior lining
shall be cement lining with asphaltic seal coating per ANSI/AWWA Specification
C104/21.4. The exterior coating shall be asphaltic coating per ANSI/AW WA Specification
C151/A21.51 with PE wrap.

C. Where exposure to high levels of hydrogen sulfide are anticipated or the installation depth
(to the invert of the pipe) exceeds 20 feet, pipe shall have corrosion resistant interior coating
such as epoxy, Griffin HoSewer Safe, Protecto 401 lining, or other coating approved by the
Lousia County Water Authority or Town of Louisa.

5.1.1.1 Fittings

A. Fittings shall be standard mechanical joint fittings in accordance with AWWA/ANSI C-
110-93/A21.10 and AWWA/ANSI C-111-90. All fittings shall be cement mortar lined
inside in accordance with AWWA/ANSI C104-90/A21.4. Cast iron or ductile iron fittings
shall be manufactured by Griffin Pipe Products Co., U.S. Pipe and Foundry Co., or
approved equal. All ductile cast iron pipe and fittings shall be carefully checked and tested
on the job for correct dimensions, coating and sand holes before placing pipe.

5.1.1.2 Joints

A. Joints may be mechanical or rubber (or synthetic rubber) gasket push on type meeting all
applicable requirements of AWWA/ANSI C-111-90/A21.11 or Federal Specification WW-
P-421C. Joints may be compression gasket per ASTM C 564-7-0.

5.1.2 PVC Flexible Sewer Pipe

The Louisa County Water Authority and Town of Louisa prefer the use of PVC pipe for new
installations except when required for road, stream, or other utility crossings.
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5.1.2.1 Pipe 4 Inches Through 18 Inches

A.

PVC pipe shall meet SDR-35 requirements for ASTM D 3034 (4 inches through 15 inches
pipe) and ASTM F 679 (18 inches through 27 inches pipe) Type PSM Poly Vinyl Chloride
sewer pipe and fittings with a minimum tensile modules of 500,000 psi (ASTM D 1784).
The fittings and pipe shall be of a gasket push on joint type meeting ASTM D 3212.
Fittings shall meet and/or exceed all of the requirements of ASTM D-3034 PSM SDR 35,
or current revision, for heavy wall PVC as manufactured by Johns-Manville Corporation,
Certainteed, or approved equal.

5.1.2.2 Pipe 21 Inches Through 48 Inches

A.

Large dia. PVC pipe 21 inches through 48 inches shall meet the following specification:
materials ASTM D 1784, impact, resistance ASTM D 2444 with 30 1b plate and 220 ft. Ibs,
impact fittings ASTM D 2855, joint tightness D3212. This pipe shall be Carlon Vylon H.C.
—a.k.a. Lamson pipe (217°-48”) (Minimum total wall thickness 0.17”’) or accepted equal.

5.1.2.3 Joints

A.

5.1.3

5.2

PVC pipe shall be joined by bell and spigot type connections. The pipe joint shall be tightly
sealed against infiltration and exfiltration by means of a locked-in rubber-sealing ring
conforming to ASTM D-3212-89, or current revision. The connection shall also permit the
thermal expansion or contraction of the pipe. PVC pipe joints (seals) shall meet ASTM F
477.

High Density Polyethylene Pipe (HDPE)

HDPE Pipe will be considered for installation for sanitary sewer force mains only. Its
general use will be reviewed on a case-by-case basis for all of the applicable methods of
installation, i.e. normal open trench construction or horizonal directional drilling when jack
and bore casing pipe with internal carrier pipe is not practical. The design engineer shall
specify the particular pipe and the rating shall meet or exceed 150 psi operating pressure.

Joint Deformation

Rubber gaskets shall be the O-ring type, made of neoprene. The gasket shall not be
stretched more than 20 percent when placed on the spigot of the pipe. The gasket shall be
of such size that, when the joint is off-center sufficiently to cause the outer surface of the
tongue end of the pipe and the inner surface of the groove end of the adjacent pipe to come
into contact at some portion of their periphery, the deformation in the stretched rubber
gasket will not exceed 50 percent at the point of contact. At the diametrically opposite
point across the pipe, the deformation will not be less than 20 percent of the normal
diameter or thickness of the gasket before deformation. The gasket shall be the sole
element depended upon to make the joint watertight.
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5.4

Gaskets

. Gaskets for sewer pipe and fittings shall be vulcanized natural or vulcanized synthetic

rubber free of porous areas, foreign material or visible defects. Rubber gaskets shall
conform to all applicable provisions of AWWA C111-90 or current revision.

. Gaskets shall be protected from exposure to excessive heat, cold, direct sunlight, ozone

(from electric motors and equipment), oil, grease, or other contaminants.

Manholes

. Manholes shall be constructed of precast reinforced concrete manhole sections in

accordance with requirements of ASTM C478 and as shown on the Standard Details.
Manholes shall be manufactured in accordance with the latest ACI Building Code, Chapter
13, for Class A, Air-Entrained Concrete or as approved by UCC.

. A maximum of two lift holes per manhole section may be provided.

. Provide tongue and groove joints in manhole sections with a performed groove in the

tongue for placement of an O-ring type round, rubber gasket or Press Seal, Inc.’s Profile
RS gasket. Other sealing systems will be considered and approved in writing by Louisa
County Water Authority or Town of Lousia on a case-by-case basis.

Gaskets shall comply with requirements of ASTM C361 or C443, as applicable to the
application of the structure and joint being sealed, i.e. horizontal and/or vertical.

Butyl-mastic shall comply with ASTM C990.

. Gasket shall provide the sole element in sealing the joint from either internal or external

hydrostatic pressure. Additional sealing material may be used on the exterior for the joints
with the approval of Lousia County Water Authority or Town of Lousia. External sealing
bands (joint wraps) shall be applied with a primer and conform to ASTM C877. Gasket
shall comply with requirements of ASTM C361.

. Provide flexible pipe connections to manholes for pipes 21 inches in diameter and smaller

in size. Materials shall consist of EDPM and elastomers designed to be resistant to water,
sewage, acids, ozone, weathering and aging. Use neoprene conforming to ASTM C443 and
ASTM C923 and all stainless steel elements of the connector shall be totally non-magnetic
Series 304 Stainless Steel, excluding the worm screw for tightening the steel band around
the pipe which shall be Series 305 Stainless. The worm screw for tightening the steel band
shall be torqued by a break-away torque wrench available from the precast manhole
supplier, and set for 60-70 inch/lbs.
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5.4.2

Cast or core drill openings in manholes to receive connectors. Connectors shall be suitable
for field repair or replacements. Connectors not suitable for field replacement are
unacceptable.

The assembled connectors shall allow at least an 11 degree angular deflection of the pipe
and at least 1 inch of lateral misalignment in any direction and be suitable for a normal
variation in diameter or roundness for the pipe material used.

Manhole steps shall be corrosion resistant and shall be 2 inch grade 60 steel reinforcing
rod encapsulated in a copolymer polypropylene. The steps shall conform with ASTM C478
paragraph 11. Steps shall be M.A. Industries, Inc. or approved equal.

Manhole frames and covers shall be molded of gray cast iron conforming to ASTM A48,
Class 30. Castings shall not be coated. Seating surfaces between frame and cover shall be
machined. The dimensions and weights shall conform to the requirements shown on the
Standard Details. The word “SEWER” shall be cast into the cover.

Sealant for manhole frames shall be a one-component polyurethane sealant similar to Sika
“Sikaflex” type 430 or bitumastic material.

Sealant for flexible pipe connections shall be a two-component polysulfide sealant similar
to Sika “Sikaflex” type 412 with primer type 419.

All manholes shall be watertight.

Coal tar coating are required on the exterior of manholes only. Coal tar coatings are not
allowed 1n the interior of manholes.

Joints

The joints between manhole sections shall be tongue and groove with an “O” ring rubber
gasket or “STEP” section with sliding flap seal ring as manufactured by Forsheda, or
approved equal conforming to ASTM designation C-443-79 or latest revision. Jointing of
the precast manhole sections shall conform to the manufacturer’s published
recommendations and specifications. A flexible joint sealant such as a “Ramneck”, or
approved equal, may be required between precast manhole sections.

Connections

Connections shall be precast and supplied with a flexible connection boot similar to the
KOR-N-SEAL or approved equal. The boot shall be of neoprene secured to the manhole
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5.5.1

by a water tight compression ring seal to provide a flexible joint. The joint shall be of
neoprene rubber. The boot shall be installed in accordance with the manufacturer’s
instructions.

Cone Section

The uppermost section of the manhole shall be tapered eccentrically and shall be a
minimum of three (3) feet in height. Where field connections dictate “flat top” manhole
sections can be utilized with the approval of the Louisa County Water Authority or the
Town of Louisa. The height of the lower section shall be at least three (3) times the inside
diameter of the largest sewer pipe entering the section and in no case less than two (2) feet.

Inverts

The use of precast inverts is encouraged; however no additional compensation will be
afforded the contractor for replacements of bases caused by line relocation to avoid existing
utilities or structures.

Grout

Grout for inverts shall comply with Section 217 of the VDOT Road and Bridge
Specifications and other Sections, as applicable.

Manhole Frame and Cover

Manhole frames and covers shall be heavy duty, traffic resistant, gray cast iron. Frame and
cover castings shall conform to the details and dimensions shown in the standard details
and shall be true to pattern in form and dimensions, free from pouring faults, sponginess,
cracks, blow-holes and other defects in positions affecting their strength and value for the
use intended. They shall be sand blasted or otherwise cleaned and scaled so as to present
a smooth, clean, and uniform surface.

Standard manhole covers shall have one pick hole and the marking “Sewer” cast in their
body. Four (4) anchor bolts shall be placed in the cone section to secure the manhole frame
to the concrete. Bolt diameters shall be as specified by the manufacturer. Standard
manhole frames and covers shall be Neenah Foundry Company Model R-1642 or approved
equal.

Frame Sealant

The manhole frame shall be sealed to the concrete manhole section using a bed of mortar
on either side of butal rubber sealant such as “Ramneck” or approved equal. In addition,
the frame and cover shall be mortared to the outside of the concrete manhole section.
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5.5.2

Inflow Protector

A. All manholes shall include a corrosion proof, shock-resistant inflow protector. The

5.6

material shall be plastic or stainless steel. Stainless steel inflow protectors shall be used
within VDOT right-of-ways, and in locations where the Louisa County Water Authority or
the Town of Louisa deems stainless steel necessary. Otherwise plastic inflow protectors
may be used. Stainless steel and plastic inflow protectors shall have a ventilation system
which relieves gas pressure at a minimum of 1 psi, and shall have a water leak-down rate
no greater than 5 gallons per 24 hours.

Corrosion Resistant Manholes

A. In addition to the requirements above, corrosion resistant manholes shall have a lining system

meeting one of the following additional requirements:

All concrete utilized in manhole shall have ConShield admixture added in accordance
with the manufacturer's recommendations. The precast supplier shall provide written
certification that ConShield was added per manufacturer's recommendation to all acid
resistant manholes delivered. This certification shall be given to the Inspector prior to
delivery. All sections of manhole with ConShield shall be clearly marked by the
supplier at the plant so that the Inspector and contractor can identify those manholes
with ConShield admixture. The certification provided by the supplier shall indicate the
method utilized for marking manholes with ConShield admixture at the plant.

Raven 405 epoxy coating as manufactured by Raven Lining Systems, Inc. applied at a
thickness of 80 to 100 mils. Coating shall be applied in accordance with all
requirements of the manufacturer. All defects shall be repaired in accordance with the
manufacturers' recommendations.

Sikagard 62 High-Build Protective Coating as manufactured by Sika Corporation.
Surface of manhole shall be prepared per manufacturer recommendation, including but
not limited to the filling of all bug-holes and pores to achieve a uniformly consistent
surface. Coating shall be applied in accordance with all requirements of the
manufacturer.

PermaCast or PermaForm lining with ConShield admixture applied in accordance with
manufacturer's recommendations.

Other coating systems as specifically approved by the Louisa County Water Authority
or the Town of Louisa.

B. HDPE and PVC lined manholes are not acceptable on new installations.
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5.7

5.8

Sewage Air/Vacuum Valves

. The sewage air/vacuum valve shall be designed to automatically exhaust large quantities

of air during filling of a system. It shall also allow air to enter the pipe system when the
line is being emptied. All this shall be accomplished through the functioning of a
compound lever system in conjunction with a large and small orifice in one integral body
casting.

. This device shall have only orifices and no mechanical leverage, other than the weight of

a stainless steel float ball.

. It shall automatically provide for the escape of the air to the atmosphere without the loss

of water when the float ball moves away from the orifice seal.

. The body of the valve shall be cast iron and shall be coated with fusion bonded epoxy or

teflon or other approved coating to withstand moist abrasion and corrosive conditions.

. The valve shall have a float with Buna-N seal for positive seating.
. Rigid stainless steel valve plug shall be provided to seal off the outlet orifice.

. Wherever possible, valve shall have elongated bodies to minimize the problem of clogging

by permitting the use of a long float stem. However, where height restrictions do not permit
the use of the standard height valve, a short body valve can be applied.

. Sizes 1" through 3" shall have N.P.T. inlets and outlets. Larger sizes shall have flanged

inlets conforming to ANSI class 125 or 250 and shall have N.P.T. outlet as standard.
Flanged outlet or protective hood shall be optional. It shall have a minimum of 3/32" outlet
orifice for an operating pressure of 0-150 psi and 1/8" outlet orifice for an operating
pressure range of 0-300 psi.

Valve shall be suitable for 300 psi working pressure at a minimum.

All flushing attachments shall be provided with each valve.

Sewage Combination Air Release Valves

. Combination valves shall be designed to have the operating features of both air and vacuum

valves and air release valves. It shall purge air from the system at start-up, vent small
pockets of air while the system is pressurized and running, and prevent critical vacuum
conditions during draining. They shall be installed at all the high points in the pipe line
where air would naturally tend to rise during filling and collect during operation and/or
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5.9

where vacuum would tend to form when the system is drained.

. The device shall have only orifices and no mechanical leverage, other than the weight of a

stainless steel float ball.

. The body of the valve shall be cast iron, stainless steel, or other approved material and shall

be coated with fusion bonded epoxy, Teflon or approved coating to withstand moist,
abrasion and corrosive conditions.

. The valve shall have a float with Buna-N seal for positive seating.
. Rigid stainless steel valve plug shall be provided to seal off the outlet orifice.

. Wherever required, a combination of the sewer air and vacuum valve and sewer pressure

air release valve shall be made with appropriate piping arrangement to accommodate the
specific application.

. Sizes up to 3" shall have N.P.T. inlets and outlets. Larger sizes shall have flanged inlets

conforming to ANSI class 125 or 250 and shall have N.P.T. outlet as standard. It shall have
a minimum of 3/32" outlet orifice for an operating pressure of 0-150 psi and 1/8" or 1/16"
outlet orifice for an operating pressure range of 151-300 psi.

. Valve shall be suitable for 300 psi working pressure.

All flushing attachments shall be provided with each valve.

Sewage Air Release Valves

. The sewage air release valve shall be designed to automatically exhaust small amounts of

air accumulated at a system's high point. This shall be accomplished while the system is
in service and under pressure. They shall be installed at high points in the system where
air naturally tends to collect.

. The device shall have only orifices and no mechanical leverage, other than the weight of a

stainless steel float ball.

. The body of the valve shall be cast iron with stainless steel trim and shall be coated with

fusion bonded epoxy, teflon or approved coating to withstand moist, abrasion and corrosive
conditions.

. The valve shall have a float with Buna-N seal for positive seating.

5-8



5.10

Sizes up to 3" shall have NPT inlets and outlets as per ANSI B2.1. Larger sizes shall have
flanged inlet conforming to ANSI B16.1 class 125 as standard. It shall have a minimum
of 3/16" orifice for an operating pressure of 0-150 psi and 1/8" outlet orifice for an
operating pressure range of 151-300 psi.

Valve shall be suitable for a working pressure of 300 psi.

Sewage Plug Valves

. All sewage plug valves shall be of the non-lubricated, eccentric type with resilient faced

plug and round ports of no less than 90%, or rectangular ports of no less than 80%, of the
connecting pipe area, except valves of 24" or larger size shall have port areas of no less
than 70% of the connecting pipe area.

. Valves shall be for buried underground service as well as plant service and shall be rated

for 175 psi up to 12" and 150 psi for sizes 14" and larger. Drop-tight shut off shall be
provided at full rated working pressure in the standard flow direction and 50 psi in the
reverse direction, except when full-rated sealing is required in both directions.

. Valves 6" and larger shall be equipped with geared actuators with a 2" square operating

nut. Handwheel and power actuated valves shall also include a 2" square operating nut for
emergency operation.

. All gearing shall be enclosed in a semi-steel housing and be suitable for running in a

lubricant with seals provided on all shafts to prevent entry of dirt and water into the
actuator. The actuator shaft and the quadrant shall be supported on permanently
lubricated bronze bearings. Actuators shall clearly indicate valve position and an
adjustable stop shall be provided to set closing torque and to provide seat adjustment to
compensate for change in pressure differential or flow direction change. All exposed nuts,
bolts and washers shall be zinc plated.

Valves and gear actuators for buried or submerged service shall have seals on all shafts
and gaskets on the valve and actuator covers to prevent the entry of water. Actuator
mounting brackets for buried or submerged service shall be totally enclosed and shall have
gasket seals.

All exposed nuts, bolts, springs and washers shall be stainless steel.

Valves shall open left (counterclockwise) and shall have mechanical joint end connections,
or as specified by the Louisa County Water Authority or the Town of Louisa.



H. Valve bodies and all other cast iron parts shall conform in all respects to the American
Society for Testing Materials' Standard Specifications of Gray Iron Castings, ASTM
Specification Designation A-126, Class B. The castings shall be clean and perfect without
blow or sand holes or defects of any kind. No plugging or stopping of holes will be
allowed.

I. Body ends shall be flanged with facing and drilling in accordance with ANSI B 16.1, Class
125 or mechanical joint in accordance with AWWA Standard C-111 or ANST A21.11. All
mechanical joint end valves shall be furnished complete with joint accessories (bolts, nuts,
gaskets and glands).

J. Valve bodies shall be furnished with a raised seat surface completely covered with 90%
pure nickel to ensure that the resilient plug face contacts only nickel, or a one-piece 304
stainless steel seat ring threaded to the body. The nickel seat must be welded to the valve
body or the body seat ring to produce a metallurgical bond with interpenetration to the base
metal with a bond strength equal to or greater than the valve body or seat ring material.
The nickel or stainless steel seat must be machined to a finish of not more than 16 micro-
inches to achieve minimal friction and wear to the resilient plug face during valve
operation. Whether welded or screwed, the valve seat shall be designed to provide uniform
contact with the resilient plug face and to prevent the plug face from contacting any cast
iron surface. Resilient seats or seats attached to the body by screws or any other method
not specified herein are not acceptable. Plated or sprayed nickel seats or epoxy seats are
not acceptable.

K. Valve bodies shall be furnished with an adjustable closed position stop. The seat end and
standard flow direction shall be cast onto the valve body.

L. Resilient faced plug/operating shaft shall be of a one piece design of ASTM A126 Class B
cast iron with a seating surface eccentrically offset from the center of the plug shaft, and
shall have a precision molded resilient facing of chloroprene (Neoprene), Buna-N (nitrile)
or nitrile-butadiene (Hycar). With the valve in the open position, all surfaces of the
plug/shaft shall be substantially out of the fluid flow path.

M. Valve shaft journal bearings shall be sleeve type, sintered, oil impregnated, permanently
lubricated, type 316 ASTM A 7 43 grade CF -8M or AISI type 317 L stainless steel, or
phenolic backed Teflon. Thrust bearings shall be located in the upper and lower journal
arcas and shall consist of stainless steel, Teflon, or a combination of those materials. Grit
seals shall be provided in the upper and lower journals to prevent abrasive material from
entering the bearing and seal areas.
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N. Valve shaft seals shall conform to AWWA Standard C504-87, Section 3.7 and shall be of
the bronze cartridge type utilizing O-rings, or the adjustable multiple V -ring type and shall
be replaceable without disassembling the valve, while the valve is under system pressure.

O. Valve interiors and exteriors shall be coated according to AWWA Standard C509 with a
two-component high build epoxy suitable for potable water service, with interior surfaces
receiving 8 - 10 mils (dry film thickness) and exterior surfaces receiving 3 - 5 mils (dft) or
8 - 10 mils (dft) hand-applied epoxy coating. For buried or submerged service, 8 - 10 mils
(dft) of asphalt varnish may be substituted for the exterior coating.

P. Valve testing shall be conducted per AWWA C504-87 Section 5, covering rubber seated
butterfly valves. Each valve shall be performance tested per paragraph 5.2 assuring valve
operation.

Q. Eccentric plug valves for wastewater service shall be as approved by the Louisa County
Water Authority or the Town of Louisa.

5.11 Tracing Wire System
5.11.1 Detection Wire

A. Detection wire shall be insulated single strand, solid copper with a minimum of 12 AWG.
Detection wire shall be buried directly above piping, including laterals to the cleanout, at
a distance not to exceed twelve (12) inches above the top of pipe. The wire shall extend
continuously and unbroken, from point of access to point of access. The ends of the wire
shall terminate with a minimum of three (3) feet of wire, coiled, remaining accessible in
each test station box. The wire shall be exposed at the connection between contact A & B
until the connection can be made to the wire by the last contractor to make the pipe
connection.

5.11.2 Test Station Box

A. Test station box shall be plastic for corrosion protection. The plastic shaft shall be a
minimum of 18” long with cast iron lid and collar. Collar shall be a minimum of 2" deep.
The lid shall be bolted to collar with brass bolts, and shall be imprinted with the wording
“TEST”. Contractor shall install 24°x24x4” concrete pad around test station box. Test
station boxes shall be installed at intervals no greater than 1000 feet, unless approved by
owner. All connections at the main line must be electrically sound and physically secure
with screw connections or clamps. All connections must be taped with electrical tape and
sealed with an electrical coating sealant.
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5.11.3 Markers/Witness Posts

A. All markers shall have one of the applicable decal description to reflect the following:
1. Upper decal, white and blue 2 7/8 inches x 11 inches standard, worded “CAUTION
SEWER PIPELINE” or,

2. Upper decal, white and blue 2 7/8 inches x 11 inches standard, worded “CAUTION
SEWER MANHOLE”.

B. In addition, the lower decal shall contain the following:
1. Lower decal, white and blue 2 7/8 inches x 1-3/4 inches standard, worded “BEFORE
DIGGING CALL VIRGINIA 811,

C. Total height shall be 60 inches with the above mentioned decal on both sides of the marker.

D. Basic markers shall be green in color for all sewer lines or appurtenances.

5.12 Marking Tape

A. Polyethylene plastic and metallic core or metallic-faced, acid-and alkali resistant,
polyethylene plastic warning tape manufactured specifically for warning and identification
of buried utility lines. Provide tape on rolls, 3 inch minimum width, color coded as
specified below for the intended utility with warning and identification imprinted in bold
black letters continuously over the entire tape length. Warning and identification to read,
“CAUTION, BURIED SEWER LINE BELOW” or similar wording. Color and printing
shall be permanent, unaffected by moisture or soil.

Warning Tape Color Codes

Yellow: Gas, Oil; Dangerous Materials
Blue: Water
Green: Sewer

5.12.1 Warning Tape for Metallic Piping

A. Acid and alkali-resistant polyethylene plastic tape conforming to the width, color, and
printing requirements specified above. Minimum thickness of tape shall be 0.003 inch.
Tape shall have a minimum strength of 1500 psi otherwise, and 1250 psi crosswise, with a
maximum 350 percent elongation.

5.12.2 Detectable Warning Tape for Non-Metallic Piping

A. Polyethylene plastic tape conforming to the width, color and printing requirements
specified above. Minimum thickness of the tape shall be 0.004 inch. Tape shall have a
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minimum strength of 1500 psi lengthwise and 1250 psi crosswise. Tape shall be
manufactured with integral wires, foil backing, or other means of enabling detection by a
metal detector when tape is buried up to 3 feet deep. Encase metallic element of the tape
in a protective jacket or provide with other means of corrosion protection. Color coded
tape shall be installed flat with color side up to 12 inches to 24 inches over all installed
utility lines including main line and service lateral or service connection.
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6 CONSTRUCTION SPECIFICATIONS

6.1

6.2

6.3

A.

Requirements of Regulatory Agencies

Construction as shown on the plans or stated herein shall be performed in accordance with
current and applicable requirements as established by the Louisa County Water Authority,
the Town of Louisa, the Virginia Department of Environmental Health (VDH), the Virginia
Department of Environmental Quality (VDEQ) or any other agencies having jurisdiction.
Where conflicts arise between the construction documents and previously mentioned
requirements, the more restrictive shall apply. If such requirements require a change in the
work as stated herein or shown on the plans, the Contractor shall stop work and notify the
Louisa County Water Authority or Town of Louisa immediately for further direction. These
specifically include stormwater run-off and erosion and sediment control, as well as,
applicable safety regulations.

Permits

The contractor must obtain all required licenses and permits and pay all charges and
expenses connected with the work. The contractor is responsible for adherence to the
conditions and requirements of the permits. This shall include Louisa County Water
Authority or Louisa County Land Disturbance, VDOT, and/or Town of Lousia where
applicable. Misunderstanding or negligence on the part of the contractor will not be
considered as a valid excuse for his failure to secure the necessary permits.

General

Construction on any utility project will not be allowed to begin until all criteria of the
design review and approval process have been satisfied and a Construction Permit has been
issued.

A pre-construction meeting will be required unless waived by the inspector.

The contractor is reminded that prior to the installation of water mains, unless waived by
the inspector, a licensed engineer or surveyor must certify in writing that:

1. All pavement and shoulder areas within the right-of-way are graded to within 6
inches of subgrade.

2. All ditches and slopes to 1 foot outside the right-of-way have been graded to final
grade.



6.3.1

The contractor shall be required to comply with erosion and sediment control requirements
before beginning clearing or construction and the requirements of the project’s Land
Disturbance Permit, if one is required.

It shall be the responsibility of the developer or his agent to acquire all off-site easements
necessary for water or sewer installation. Easements shall be obtained, recorded, and the
deed book and page noted on the plans prior to the plans being approved.

These specifications are to be used in conjunction with the Standard Details; Louisa County
Water Authority or Town of Louisa approved materials list, County’s materials
specifications, and the approved plans. If there is a discrepancy between these documents,
the Louisa County Water Authority or Town of Louisa shall make the final determination
as to which standard is to be enforced.

Connections to the Louisa County Water Authority or Town of Louisa ’s water or sewer
system shall only be made by a state licensed Class A utility contractor that has been
authorized to make such connections by the Louisa County Water Authority or Town of
Louisa.

Materials and Workmanship

It is the intent of the Louisa County Water Authority or Town of Louisa ’s specifications to
describe in general and broad terms the character of materials and workmanship required
with regard to all ordinary features and to require first-class work and materials in all
particulars. For any unexpected features arising during the progress of the work and not
fully covered in the specifications, the Louisa County Water Authority or Town of Louisa
shall require first- class work to be performed and first-class materials to be used by the
contractor. The Louisa County Water Authority or Town of Louisa reserves the right to
employ an independent testing laboratory to conduct tests in addition to those to be
completed by the developer and/or contractor of materials, soils, workmanship, facilities,
etc. as the Louisa County Water Authority or Town of Louisa may deem necessary to
assure complete compliance with the requirements of these specifications. The developer
and contractor shall offer full cooperation with personnel in the employ of the Louisa
County Water Authority or Town of Louisa in taking these tests. If any such test completed
by the Louisa County Water Authority or Town of Louisa shows that substandard work has
been performed or substandard materials provided, the developer shall be charged by the
Louisa County Water Authority or Town of Louisa the costs for completing these tests.
“Tentative Acceptance” for any part of the water or sewer system serving the project shall
not be issued until all such charges have been paid.
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6.3.2
A

6.3.3
A

No Deviation from Plans, Specifications, Etc. by the Contractor

The contractor shall not deviate from the plans, profiles, cross-sections and
specifications without the approval of the Louisa County Water Authority or Town of
Louisa. If deviation occurs on the part of the contractor, he shall correct the error at
his expense in a manner satisfactory to the Louisa County Water Authority or Town
of Louisa.

Other Plans and Working Drawings (Shop Drawings)

The Louisa County Water Authority or Town of Louisa may require at its sole
discretion, the submission of shop drawings for materials and equipment to be
provided for any project. Shop drawings will not normally be required for regular
water and sewer line construction projects but will normally be required for
water or sewer pump stations, water storage tanks, control valves, special
structures, and other special projects.

When required, the contractor shall submit to the engineer and/or the inspector for
their approval, such additional detailed shop or working drawings as may be required
for the construction of any part of the work. Pending the approval of such drawings,
any work done or materials ordered shall be at the contractor’s risk.

Working drawings shall consist of such detailed drawings as may reasonably be
required for successful execution of the work and which are not included in the plans
furnished by the engineer. These may include drawings for anchor bolts, centering and
form work, masonry, layout diagrams, etc.

It is expressly understood that the approval of working drawings relates to the general
concept, and not the detail, and such approval will not relieve the contractor from any
responsibility for errors or omissions in dimensions or quantities.

It is understood that shop drawings or working drawings processed by the engineer
are not change orders; that the purpose of shop or working drawing submittals by the
contractor is to demonstrate that the contractor understands the design concept, to
demonstrate his understanding by indicating which equipment and material he intends
to furnish and install and by detailing the fabrication and installation methods he
intends to use.

If deviation, discrepancies, or conflicts between shop drawing submittals and the plans

and specifications are discovered either prior to or after Shop Drawings submittals are
processed, the approved construction plans and these specifications shall control and
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6.3.4

6.3.5

6.3.6

6.3.7

shall be followed unless otherwise authorized by the Louisa County Water Authority
or Town of Louisa . All shop or working drawings and blueprints shall be made at the
expense of the contractor and/or developer.

Discrepancies

Any discrepancies found between the plans and the County’s specifications and site
conditions or any inconsistencies or ambiguities in the plans or specifications shall be
immediately reported to the engineer, in writing, who shall promptly correct such
inconsistencies or ambiguities in writing after obtaining the Louisa County Water
Authority or Town of Louisa ’s approval. Work done by the contractor after his discovery
of such discrepancies, inconsistencies or ambiguities prior to Louisa County Water
Authority or Town of Louisa approval shall be done at the contractor’s risk.

Correction of Work

The contractor shall promptly remove from the premises all work rejected by the
engineer or Louisa County Water Authority or Town of Louisa for failure to comply
with these specifications, whether incorporated in the construction or not, and the
contractor shall promptly replace and re-execute the work in accordance with these
specifications and shall bear the expense of making good all work of other contractors
destroyed or damaged by such removal or replacement.

If the contractor does not take action to remove such rejected work within 10 days after
receipt of written notice, the Louisa County Water Authority or Town of Louisa may
remove such work and store the materials at the expense of the developer.

Qualifications of Workmen and Equipment

The contractor shall employ superintendents, foremen and workmen that are careful,
experienced, and competent. The Louisa County Water Authority or Town of Louisa
reserves the right to issue a “stop work™ order for any utility project if a contractor fails
to employ or utilize qualified personnel.

The Contractor must hold all required and current licenses, certifications, and permits
necessary to perform work within VDOT right-of-way or on roadways, in compliance
with applicable regulations.

Superintendent

The contractor shall personally supervise the work and when not personally present shall
be represented by a superintendent who shall have full authority to act as the contractor’s
representative and all orders and instructions given to the superintendent shall have the
same force and meaning as if given to the contractor in person. The superintendent or
contractor shall be on duty at all times while construction work is being done.
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6.3.8

A.

6.3.9

Responsibility of Contractor

The contractor shall take all responsibility for the work and take all precautions to prevent
injuries to persons and property in or about the work. Until tentative acceptance of the work
by the Louisa County Water Authority or Town of Louisa, it shall be under the charge of
the contractor and he shall take every care and necessary precaution against injury or
damage to the work or any part thereof by the action of the elements or any other cause
whatsoever, whether arising from the execution or the non-execution of the work. The
contractor shall rebuild, repair, restore and make well at his expense all injuries or damage
to work occasioned by any of the above causes before it will be accepted.

The Contractor shall have at least one employee on-site who is capable of communicating
effectively in English, consistent with VDOT language requirements.

Work in Bad Weather

During stormy or inclement weather, no work shall be done except as can be done
satisfactorily and in a workmanlike manner to secure first-class construction throughout.
If in the Louisa County Water Authority or Town of Louisa ’s opinion satisfactory work
is not being performed due to inclement weather, the Louisa County Water Authority or
Town of Louisa may issue a “stop work” order.

6.3.10 Work Outside Regular Hours

A.

If the contractor desires to perform work outside normal working hours, or on Saturdays
or Sundays, he shall request permission to work such hours at least 48 hours in advance to
allow arrangements to be made for proper inspection. The Louisa County Water Authority
or Town of Louisa may refuse the contractor permission to work outside of normal hours
and may require that the developer agree to reimburse the Louisa County Water Authority
or Town of Louisa any expenses it incurs due to work occurring outside of normal business
hours in addition to the normal inspection fees. Reasonable efforts shall be made by the
contractor to avoid undue noise during the night and on Sundays if it is necessary to work
at such times. Under all conditions, the contractor is responsible for complying with the
Louisa County Water Authority or Town of Louisa ’s noise ordinance. Under normal
circumstances the contractor will not be permitted to work on Sundays or County holidays.

The Louisa County Water Authority or Town of Louisa reserves the right to schedule the
contractor to work outside normal working hours in the interest of public safety or
convenience. Normal working hours are defined as 7:00 A.M. to 5:00 P.M., Monday
through Friday.
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6.3.11 Use of Water

A. No water shall be drawn from the Louisa County Water Authority or Town of Louisa ’s
facilities for testing or other purposes until suitable arrangements have been made with
the Louisa County Water Authority or Town of Louisa ’s Utility inspector.

6.3.12 Job Safety

A. The Louisa County Water Authority or Town of Louisa shall not be responsible for the
contractor’s safety precautions or for means, methods, techniques, sequences or
procedures required for the contractor to perform his work; such precautions include but
are not limited to shoring, scaffolding, underpinning, temporary retainment of excavation
and any erection methods and temporary bracing.

6.3.13 Existing Structures

A. The location of existing sewers, water and gas pipes, conduits, other utilities, and structures
across or along the line of the proposed work may not be shown on the plans, and if shown,
the location, depth and dimensions of such structures may only be approximately correct.
The contractor shall have a working pipe locator on the job at all times and utilize hand
excavation to locate existing underground facilities as appropriate. The contractor shall dig
test holes for the purpose of locating existing underground structures as required to protect
existing underground structures. Such excavation shall not be undertaken without 48 hours
prior notice to the County or owner of the existing facility.

6.3.14 Care of Existing Structures

A. The contractor shall be liable for all damage done to any structure or property arising through
his negligence or carelessness. He shall take care of and maintain all underground, overhead
or surface utilities encountered in the performance of the work.

Prior to commencing work contractor shall contact the Utility Information Center for marking
of existing underground utilities.

The contractor shall observe all precautions with respect to fire and avoid the indiscriminate

mutilation or cutting down of trees. Any damage to property not in the work area or easements
will be the contractor’s responsibility to repair and restore.

6.3.15 Inspectors

A. The inspector is authorized to inspect all materials and equipment to be utilized and work done.
In case of any dispute arising between the contractor and the inspector as to materials furnished
or the manner of performing the work, the inspector will have the authority to reject material
or suspend work until the question at issue can be resolved to the satisfaction of all parties.
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The County shall have access at all times to all parts of the work being done for the purpose of
inspection, measurements, and establishments of lines and grades.

6.3.16 Final Inspection

A. Before final inspection of the work, the contractor shall clean up the site of the work including
all rights-of-way, leaving it in as clean, neat and sanitary condition as originally found and shall
remove all machinery, tools, surplus material, temporary buildings, and other structures from
the site of the work. Disturbed areas shall be stabilized and/or restored. Final Inspection should
be requested by the owner in writing to the assigned Utility Agent.

6.3.17 Notification to Property Owners

A. When working in off-site easements, the contractor and/or developer shall notify, in writing,
all adjoining property owners, at least two weeks prior to the start of any construction, that
work will be taking place in the easement. Copies of the letters shall be presented to the Lousia
County Water Authority or Town of Lousia at the pre-construction conference.

6.3.18 Waterline Tie-Ins

A. All waterline tie-ins to the existing distribution system including vertical and horizontal
relocations shall be coordinated with the Lousia County Water Authority or the town of
Lousia. Tie-ins shall be scheduled Monday thru Thursday from 9:00 a.m. to 4:00 p.m. Tie-
ins may be required outside of this time and/or during nighttime hours.

B. The Lousia County Water Authority or Town of Lousia reserves the right to require the
contractor to perform tie-ins outside of the normal working hours detailed above in the
interest of public safety or customer service. No claim for additional compensation shall
be made by the contractor when such occasions occur.

C. Proper preparation including field verification of the plans shall be accomplished to
minimize shutdown time and prevent the tie-in from exceeding scheduled shutdown time.
Sufficient personnel, equipment and materials shall be on-site prior to the water being shut
off. Where applicable, excavation and preassembling of fittings shall be performed, and if
in the opinion of the inspector sufficient resources are not available, the tie-in will be
cancelled and rescheduled.

D. Tie-ins to asbestos cement pipe shall be made to rough barrel pipe. Tie-ins to the machined
section of asbestos pipe will not be permitted. Where asbestos cement pipe couplings have
been removed, the machined end of the pipe shall be removed. Abandonment of asbestos
cement pipe shall be per state and federal requirements.



E. Tie-ins involving fittings shall include provisions for temporary blocking until concrete
blocking has cured unless mechanical restraint systems are used. All pipe and fittings used
for a tie-in are to be swabbed with a one percent (1%) chlorine solution prior to connection.

F. Before a tie-in will be allowed, all new valves, including fire hydrant valves, shall be
accessible and verified fully open by the contractor unless there are valves designated as
“normally closed”. Prior to tie-in, the inspector shall verify that all valves, including fire
hydrant valves are fully open and accessible. Immediately after a tie-in has been made, all
valves used during the shutdown shall be verified fully open by the inspector. All fire
hydrants shall be checked by the inspector to ensure water is available and each hydrant is
in working order.

6.4 Trenching, Backfilling and Compaction

6.4.1 General
6.4.1.1 Quality Assurance

Work shall conform to Lousia County Water Authority and Town of Lousia requirements. Where
construction is within the State or Town of Lousia right-of-way, the requirements of the Virginia
Department of Transportation or the Town of Lousia shall apply.

6.4.1.2 Safety

The contractor is responsible for job site safety. The contractor shall comply with all applicable safety
rules and regulations of OSHA, VOSHA and other agencies having jurisdiction over the work. All
safety measures related to, but not necessarily limited to trenching, confined space, traffic control and
other applicable safety measures, shall be strictly adhered to and enforced by the contractor.

6.4.1.3 Job Conditions

1. Protection of Existing Utilities: It shall be the responsibility of the contractor to
conduct the work in such a manner as to avoid damage to, or interference with, any
utility services. If such damage, interference, or interruption of service occurs as a
result of his work, the contractor shall promptly notify the Lousia County Water
Authority or Town of Lousia and utility owner of the occurrence. The contractor
must immediately repair (or cause to be repaired) the damage at his own expense
to the satisfaction of the Lousia County Water Authority/Town of Lousia and the
owner of the utility. Further, the contractor is to uncover and expose the location of
all service connections to avoid damage or interruption of service. If damage
occurs, the contractor shall make the necessary repairs in accordance with the above
requirements. It is also the responsibility of the contractor to determine in advance
of beginning his construction effort the exact location of all utilities, and the effect



they will have on his work by contacting “Miss Utility” 48 hours prior to starting
work.

2. Protection of Persons and Property:

a.  Barricades for open excavations or work area shall be provided. All such barricades
shall be in accordance with the requirements of the authorities or agencies within
whose jurisdiction the design exists.

b.  Protect structures, utilities, sidewalks, pavements, and other facilities from damage
caused by settlement, lateral movement, undermining, washout, and other hazards
created by work or other operations in the area.

3. Equipment used for this work shall meet all local, state and federal safety standards and
any other applicable standards governing this work. All power machinery shall have
adequate mufflers to keep noise to a minimum. The contractor is responsible for complying
with the requirements of the local noise ordinance.

6.4.1.4 Compaction

The contractor is responsible for the correct bedding of utility lines, backfill of pipe trenches, and
compaction of backfill as outlined in this section, shown on the construction plans, included
elsewhere in this Standard, or as required by the applicable permits. Where, in the inspector’s
opinion, excavated material is not suitable for backfill, select backfill shall be used.

The Lousia County Water Authority or Town of Lousia may require that the contractor have density
and compaction tests performed by a certified independent laboratory verifying that the trench
backfill has been compacted as required. Any material not compacted as required shall be removed
and replaced, re-compacted and retested. Verbal results of tests should immediately be given to the
inspector. Two written copies of all reports by the independent laboratory confirming the field
results shall be given to the inspector within 48 hours of the field tests. Requirements for
compaction are covered in further detail later in this section.

6.4.2 Products
6.4.2.1 Soil Materials

A. Unsuitable Soil Materials: Soil that is too wet to permit proper compaction or not appropriate
for the use intended as determined by the inspector.

B. Non-cohesive Soil Materials: Non-cohesive soil materials include gravels, sand- gravel
mixtures, and gravelly-sands.

C. Cohesive Soil Materials: Cohesive soil materials include clay and silty gravels, sand-clay
mixtures, gravel-silt mixtures, clayey and silty sands, sand-silt mixtures, clays, silts, and very
fine sands.



D. Backfill and Fill Materials:

1. Approved excavated or borrow materials must be free of rock or gravel larger than 2 inches
in any dimension, debris, waste, frozen materials, organic and other deleterious matter.

2. Approved materials must be at a moisture condition suitable for compaction at required
density.

3. Fill shall be provided where required to raise the subgrade to the elevations shown on
the Drawings. The material used, the maximum thickness of each layer prior to
compaction, and the percent of maximum density required at optimum moisture content
as determined by AASHTO T 99, shall be as stated hereinafter in this Specification.

4. No fill shall be placed until the subgrade has been checked and approved by the Louisa
County Water Authority or the Town of Louisa, and in no case shall fill be placed on a
subgrade that is muddy, frozen, or that contains frost.

5. The approved materials shall be placed in successive horizontal layers of loose material
not more than 6 inches thick where compaction is by rollers or vibrators and 4 inches
thick where mechanical tamping is required. If sands or poorly graded gravels (either
of which contains less than 15 percent passing the No. 200 sieve) are used, they shall
be placed fully saturated to prevent bulking. Well graded gravel shall be placed at the
optimum moisture content. For all other materials, each layer shall be wetted or dried
by aeration to a moisture content within 2 to 4 percent of optimum.

6.4.3 Execution
6.4.3.1 Inspection

Examine the areas and conditions under which excavating, filling, and grading are to be performed and
remedy any conditions detrimental to the proper and timely completion of the work. Do not proceed
with the work until unsatisfactory conditions have been corrected in a manner acceptable to the Lousia
County Water Authority or Town of Lousia.

6.4.3.2 Excavation

A. Excavation consists of removal and disposal of material encountered when establishing
required trench elevations. Unauthorized excavation consists of removal of materials
beyond indicated subgrade elevations or dimensions without specific direction of Lousia
County Water Authority or Town of Lousia.

B. Unsuitable soil shall be removed to a depth determined by the inspector and replaced with
No. 57 stone or other material approved by the inspector which shall be uniformly and
thoroughly compacted.



C. Sheeting, Shoring and Bracing: Provide sheeting, shoring, and bracing as necessary to

prevent cave-in of excavation or damage to existing structures on or adjoining the site.

1.

Requirements that are established for trench shoring and bracing should comply with
codes and authorities having jurisdiction over the work being performed. The
contractor’s attention is called to Rules and Regulations Governing the Safety and
Health of Employees Engaged in Construction as adopted by the Safety and Health
Codes Commission of the State of Virginia and all latest revisions thereto and issued
by the Department of Labor and Industry.

The contractor shall perform all construction operations in accordance with the U.S.
“Occupational Safety and Health Act of 1970, the Standards of the U.S. Department
of Labor, Occupational Safety and Health Administration and the latest amendments
thereto.

Sheeting, shoring and bracing may be left in place with the approval of the Lousia
County Water Authority/Town of Lousia, but must be cut off to a depth of not less than
2 feet below the surface.

D. Dewatering: Prevent surface water and subsurface or ground water from flowing into
excavations and from flooding project site and surrounding area. Dewatering can be
accomplished by ordinary pumping methods, by the use of under drains or deep well points,
whichever will produce the above results. In order to ensure the continuous dewatering,
duplicate units of the selected system incorporated with emergency power should be employed
so that a reliable operation may be obtained.

1.

Do not allow water to accumulate in excavation. Provide and maintain pumps, well
points, sumps, suction and discharge lines and other dewatering system components
necessary to convey water away from excavations. Dewatering shall continue until
backfilling has been completed.

Convey groundwater and surface water removed from excavations to collection or run-
off areas approved by the County. Trenches shall not be used as temporary drainage
ditches.

All dewatering shall comply with the requirements of the latest edition of the Virginia
Erosion and Sediment Control Handbook.

Lower the ground water level a minimum of 3 feet below sub-foundation grade or
as recommended by Geotechnical Engineer prior to sub-foundation preparation and
placement of foundation materials. During the placement and compaction of fill or
bedding materials, the water level at every point within the limits of fills being
placed shall be maintained a minimum of 3 feet or greater or as recommended by
Geotechnical Engineer below fill placement level in order that the required
compaction can be achieved.



5.

Where conditions are such that running or standing water occur in the trench bottom
or the soil in the trench bottom displays a "quick" tendency, the water shall be
removed by pumps and suitable means such as well points or previous under drain
bedding until the pipe has been installed and the backfill has been placed to a
sufficient height to prevent pipe flotation.

No installation will be permitted in trenches unless the subgrade is dry. If, in the
opinion of the Louisa County Water Authority or the Town of Louisa, the contractor
has failed to obtain an absolutely dry trench bottom by use of all known methods
of trench dewatering, the Louisa County Water Authority or the Town of Louisa
may then order the contractor to excavate below grade and place sufficient selected
fill material over the trench bottom.

The disposal of all water from the dewatering and control of water operation and
surface drainage shall be accomplished in a manner to have no detrimental effect
on any of the new or existing facilities. The method and location of disposal of all
water shall be subject to the approval of the Louisa County Water Authority or the
Town of Louisa; in addition, no water shall be drained into work completed or under
construction without prior consent of the Louisa County Water Authority or the
Town of Louisa. All Commonwealth of Virginia erosion and sediment control
requirements shall be met.

E. Stability of Excavations:

1. Slope sides of excavations to comply with local, State and Federal codes and

ordinances having jurisdiction. Shore and brace where sloping is not possible because
of space restrictions or because of the instability of the material being excavated.

Maintain sides and slopes of excavations in a safe condition until completion of backfilling.

F. Material Storage:

a.

Stockpile approved excavated materials in approved areas, until required for backfill
or fill.

Place, grade, and shape stockpiles for proper drainage.
Locate and retain soil materials away from edge of excavations.
Dispose of excess soil material and waste materials as hereinafter specified.

Stabilize soil stockpiles with temporary seeding as required.



G. Excavation for Trenches and Structures:

1. Trenches shall be opened only so far in advance of pipes being laid as the Lousia
County Water Authority/ Town of Lousia will permit and in no case will this distance
exceed 300 feet. The width of the trench at and below the top of the pipe shall not
exceed the outside diameter of the pipe plus 24 inches except that for pipe 18 inches or
less in diameter, the trench width shall not exceed 42 inches. The trench walls above
the top of the pipe may be sloped or the trench above the top of the pipe may be widened
as necessary for bracing, sheeting and shoring. Where these trench widths are
exceeded, the contractor will be required to mechanically tamp an approved backfill
material from the bottom of the trench to 6 inches above the top of the pipe as directed
by the County and the trench re-excavated to the proper dimension.

2. Excavate trenches to the depth indicated or required. Carry the depth of trenches for
piping to the indicated flow lines and invert elevations plus the required bedding
material, if applicable.

3. Grade bottom of trenches as indicated. For pressure lines, notch under pipe bells to
provide solid bearing for the entire body of the pipe.

4. Cold Weather Protection: Protect excavation bottoms against freezing.

5. Excavation for structures shall conform to the lines and grades as shown, established
or as necessary. Where the bottom of the excavation is in unsuitable material, such
material shall be excavated to a depth of 1 foot below the bottom of the structure or to
a depth required by the Lousia County Water Authority or Town of Lousia and replaced
with No. 57 stone, coarse sand, or other material approved by the Lousia County Water
Authority or Town of Lousia. Bottoms shall be covered with appropriate fabric if
necessary to prevent the mixture of earth with the backfill material. All sheeting,
bracing, and shoring required for safety shall be installed in conformity with applicable
rules and ordinances.

6.4.3.3 Hardpan Excavation

Hardpan is classified as indurated clay, shale or sand with a cementitious material, which requires
loosening with an air spade or blasting before it can be removed from the trench. The same clearances
shall be made between the pipe or structure and hardpan material as is described hereinafter for rock
excavation.



6.4.3.4 Rock Excavation

A. Definition: Rock excavation shall comprise solid rock in the original bed or well defined ledges
and which can only be removed by blasting and/or drilling or by the use of jack hammers and
shall include all boulders or detached pieces of rock one-half cubic yard or more in content.

B. Pipe Trench: Rock shall be excavated a minimum of 6 inches below the bottom of all pipes.
The pipes shall be laid on a cushion of #57 stone or other approved material, of sufficient depth
to provide the proper grade. A minimum clearance of 6 inches shall be provided between the
vertical walls of the trench and the bell of the pipe.

C. Structures: Rock excavation for structures shall extend a minimum of 8 inches below the
bottom or base of structure and suitable bedding shall be provided. A minimum clearance of 6
inches shall be provided between the rock and the exterior face of the structure when forming
is not used. The minimum clearance shall be 2 feet when forming is used.

6.4.3.5 Blasting

A. Blasting operations shall be in strict accordance with “Rules and Regulations Governing
Manufacture, Storage, Handling, Use and Sale of Explosives” issued by the Department of
Labor and Industry of Virginia and any County ordinances. All blasting shall be done at the
sole risk of the contractor and shall be done only by experienced licensed personnel.
Occupants of nearby structures shall be notified prior to beginning blasting operations.

B. When blasting is required, the contractor shall conform to the following requirements:

1. Blasting shall not be permitted before 9:00 A.M. or after 5:00 P.M. on Monday through
Friday unless otherwise authorized by the County.

2. Blasting on Saturdays, Sundays or holidays shall not be permitted unless specifically
authorized by the Lousia County Water Authority or Town of Lousia.

3. The contractor shall, each day when necessary to blast, set up an approximate schedule
of blasting operations and provide 24 hours notice to the County and property owners
with occupied buildings within 1,000 feet of blasting.

4. The contractor shall use mats to minimize noise and control flying debris.

5. The contractor shall obtain all required permits including a permit from the Lousia
County Fire Department.



6.4.3.6  Backfill for Trenches

A. After the installation of the pipe has been field inspected the trenches shall be backfilled as
specified and shown in the Lousia County Water Authority and Town of Lousia’s Standard
Details.

B. Sewer pipe shall have minimum bedding as shown on the Lousia County Water Authority and
Town of Lousia Standard Details. Pipe bedding shall be VDOT #57 stone or other material
approved by the Lousia County Water Authority or Town of Lousia. Large clods, sticks, stones,
and other unsatisfactory material must be excluded from the initial backfill around and to 12
inches above the pipe. Approved soil materials may be used for ductile iron and concrete pipe
for the initial backfill. For plastic pipe VDOT #57 stone (or other approved material) must be
used for initial backfill to the top of the pipe. The next foot of the initial backfill must be
approved soil materials or VDOT #57 stone.

C. The backfill material for ductile iron pipe shall consist of material which has been
excavated from the trench. Backfill for PVC pipe shall be compacted VDOT #10
stone/gravel dust to 12 inches above the top of the pipe and then material which has been
excavated from the trench. Rubbish, frozen material, broken pavement or other debris,
stones greater than a maximum dimension 6 inches, organic muck, or other materials
considered deleterious by the Louisa County Water Authority or the Town of Louisa shall
not be put back in the trench. Backfill of all pipes within the pavement structure area shall
be select backfill minimum CBR20.

D. The initial backfill shall be carefully compacted by hand or pneumatic tamping methods under
the pipe, on both sides of the pipe, and above the pipe.

E. After the initial backfill has been placed, the remainder of the backfilling may be done by hand
or with mechanical equipment in lifts no greater than 12 inches.

F. Where settlement occurs, the trench shall be refilled contoured and compacted by an approved
method to conform to the surface of the ground.

G. Sheeting and bracing shall, in general, be removed as the backfilling progresses and in such a
manner as to avoid caving of the trench. Voids left by the withdrawal of the sheeting or shoring
shall be carefully filled and rammed. Where, in the opinion of the County, damage is liable to
result from the withdrawal of the sheeting it shall be left in place.

H. No large rocks should come in contact with pipe.

I.  When, in the opinion of the Louisa County Water Authority or the Town of Louisa, the
excavated material is not satisfactory for use as backfill, the material shall be disposed of
under direction of the Louisa County Water Authority or the Town of Louisa. Select



material shall be brought in by the contractor. No extra payment will be made for disposing
of unsatisfactory material or bringing in select material.

J.  Backfill shall be completed in 12-inch layers with the following percentage of maximum
density at optimum moisture content as determined by ASTM D698.

1. 95 percent under pavements, road shoulders and other structures.
2. 90 percent in all other areas.

K. Under Existing Roadways and Pavement: Backfill for trenches under roadways and other
paved areas shall be in accordance with the requirements specified above or, if more stringent,
the requirements of the Virginia Department of Transportation or the Town of Lousia.

L. Clay dams: Where required, clay dams shall be installed in the trench to prevent groundwater
from flowing down the trench and damaging the subgrade as directed by the inspector. Clay
material with an imperviousness of 1x10-3 cm/sec shall be used in clay dams. Dams shall be
constructed as shown on DRWG. NO. SEW-9.

M. Remaining trench backfill material shall be compacted as indicated in paragraph A above.
inspector shall approve clay material prior to use.

6.4.3.7 Backfill for Structures

Around and adjacent to structures, backfill shall be of material of suitable stability and
permeability. Backfill shall be placed in 6 inch lifts, each lift being compacted by an approved
method. No backfill shall be placed against a structural wall until all connecting structural
members are in place. It shall be the contractor’s responsibility to provide compaction to 95 percent
per ASTM D 698. The contractor shall provide adequate protection to all structures during
backfilling and use every precaution to avoid damaging or defacing them.

6.4.3.8 Construction in Public Streets, Roads and Alleys

Unless superseded by other specifications, the requirements of the Town of Lousia, or the permit
requirements of the Virginia Department of Transportation (VDOT) the following shall apply: The
contractor’s operations in public streets, roads or alleys shall be confined to as small a space as is
practicable, so as not to cause undue inconvenience to the public or abutting properties, and shall be
subject at all times to the approval of the Lousia County Water Authority or Town of Lousia. Unless
otherwise directed by agency controlling the public street, road or alley in which work is occurring,
the contractor shall perform proposed construction within public streets, roads and alleys as follows:

A. Typically, water and sewer lines are to cross roadways at right angles and/or to parallel
roadways. Uncased utility lines are to be designed to have sufficient strength to withstand dead
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loads and superimposed live loads. All restoration materials and workmanship shall conform
to the latest edition of the “Virginia Department of Transportation Road and Bridge
Specifications” in addition to permit requirements. The contractor is responsible for obtaining
all highway permits and forwarding a copy to the County. Method of construction (trenching,
boring, tunneling, jacking, etc.) must be shown on permit and plans. The contractor is
responsible for identifying, locating, adjusting and/or relocating existing utilities, structures
and survey markers (including making all the arrangements necessary to coordinate the work
to be performed). To avoid unnecessary construction delays, the contractor needs to make
application for a highway permit at least 10 working days prior to anticipated start of
construction.

Nothing contained herein is intended nor should be construed to relieve the contractor in any
manner whatsoever of his responsibility for maintaining trenches, pavement structure,
shoulders and generally the work site in an acceptable manner. Prior to the actual open cut, the
Department of Public Utilities and the agency within whose jurisdiction the road exists is to be
notified 48 hours in advance to arrange a meeting with their representative and the inspector.

. Wherever pavement is permitted to be cut, not over one-half of the road width shall be
disturbed at one time unless an approved method of detouring traffic is reviewed and approved
by the agency within whose jurisdiction the road exists. The first opening shall be in drivable
condition before the second half can be opened.

. Where contractor is granted approval to open cut a road by VDOT or the Town of Lousia, the
following requirements shall be complied with unless specific permit requirements are more
restrictive:

1. VDOT or Town of Lousia, as appropriate, is to be notified 48 hours prior to any open cut
work being performed.

2. Work within the roadway shall be done between the hours of 9 A.M. and 3 P.M unless
otherwise approved by VDOT or the Town of Lousia.

3. Utilize proper sign layout and channelization devices (i.e., cones, plastic barrels, pavement
marking, etc.) during construction, according to the latest edition of VDOT’s “Virginia
Work Area Protection Manual”, as amended.

4. The area of the open cut shall be restored in accordance with one of the following
applicable standards:

a. Asphalt Road



1.

If the average daily traffic count (A.D.T.) is greater than 2,000 vehicles, then the
pavement design will be determined by engineer depending on route and location.

b. Asphalt Road

Backfill entirely with #21-A or #21 stone (95 percent compaction)
Apply tack material to all joints before placing surface mixture.

Install minimum 12 inches of BM-25.0 asphalt concrete in 4 inch lifts (see Standard
Detail).

Overlay a minimum of 25 feet on both sides of trench with 2 inches of surface mix
asphalt (SM-9.5A or other approved mixture).

Seal all joints with liquid bituminous sealer.

c. Asphalt Road Base with a Surface Treatment Seal

Backfill entirely with #21-A or #21-B stone (95 percent compaction).
Apply tack coat for all edges and existing surface asphalt (see Standard Detail).

Install 1.5 times the thickness of existing pavement or a minimum of 6 inches BM-
25 (base mix) flush with existing pavement.

Surface treat a minimum of 10 feet on both sides of trench with blotted seal coat

type C: The initial seal and final seal shall conform to the requirements of
AASHTO M208 @0.17 gal./sq.yd. with 15 Ibs. of No. 8P stone per sq. yd. each.

d. Surface Treated Road (Tar and Gravel)

b=

S.

b=

Backfill entirely with #21-A or #21-B stone (95 percent compaction).
Apply tack coat for all edges and existing surface asphalt (see Standard Detail).
Install 4 inches of BM-25 (base mix) in trench flush with existing pavement.

Surface treat a minimum of 10 feet on both sides of trench with blotted seal coat
type C: The initial seal and final seal shall conform to the requirements of
AASHTO M208 @

0.17 gal./sq. yd. with 15 Ibs. of No. 8P stone per sq. yd. each.

Dirt/Gravel Road or Aggregate Shoulders

Select backfill compacted to 95 percent maximum density (6 inch lifts).
Backfill trench with 10 inches of #21-A or #21-B stone (95 percent compaction).
Apply fresh application of #21-A or #21-B stone to all disturbed areas of the road.

The pavement cut shall be covered with a temporary or permanent asphalt patch
on the same day that excavation is made.
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5. One travel lane will be maintained at all times.

D. Where the contractor is granted approval to open cut the road for parallel installation within
the pavement and service crossings, pavement replacement shall be in accordance with the
details reflected in these Standards, the approved plans, or the highway permit; whichever is
more stringent.

E. Placement of all plant mix and surface-treated courses shall be rolled where possible with a
unit having a manufacturer’s rating of 10 tons and rolled until the aggregate is keyed into the
bitumen. Where rolling is not possible a mechanical tamp will be used. The stone is to be placed
in the trench daily up to 1,500 feet at which time the trench shall be covered with a temporary
or permanent asphalt patch. If the application of the bituminous layer is delayed for adverse
weather conditions, the contractor shall provide and maintain a base course that is acceptable
to the Virginia Department of Transportation and/or the Town of Lousia until such time as the
appropriate pavement patch can be applied and accepted.

F. Upon completion of the installation of the water and sewer lines (not necessarily all testing
completed), contractor shall restore pavement in the manner prescribed on the VDOT or Town
of Lousia permit within 10 days. All trenches and repaving shall be maintained in accordance
with the highway permit. The existing pavement surface adjacent to the excavated trench shall
be milled and repaved with bituminous concrete asphalt (SM-9.5.A or SM-9.5D) to a minimum
thickness of 1-1/2 inches (1.5”). This operation shall cover the full width of the trench and

extend:
. 12 inches (12”) beyond the edge of the trench for longitudinal open cuts, and
. 25 feet (25°) beyond the trench centerline for perpendicular open cuts, or
. As otherwise directed by the LCWA or Town of Louisa.

G. Site Maintenance and Restoration: Road connections and private entrances are to be kept in a
satisfactory condition. Entrances are not to be blocked and sufficient provisions made for safe
travel to adjacent property at all times. When entrances are disturbed, they must be restored to
original condition or to a condition satisfactory to VDOT and/or the Town of Lousia, and the
property owner. Road drainage is not to be blocked. The pavement, shoulders, ditches, general
roadside and drainage facilities shall be left in as good of a condition as found (consistent with
adjoining sections of the highway), maintained in a satisfactory condition and establish positive
drainage in the ditches. All loose material shall be swept from hard surface immediately after
backfilling. Calcium chloride before sweeping or approved alternate shall be used to settle dust
whenever necessary. Concrete walks and curbs shall be replaced in entire sections. During
rainy periods all trenches shall be watched closely for settlement. If an emergency situation
arises under any circumstances, repairs will be made at the contractor’s expense. Additionally,
after paving is complete, the contractor shall be responsible for any settlement of trenches
requiring additional fill, pavement or other corrective measures until the permit or road is
accepted (this includes future State or Town roads currently developer owned).



H.

Work Zone Protection: The contractor shall immediately correct any situation which may arise
as a result of construction that the Louisa County Water Authority or Town of Lousia or any
other Agency having jurisdiction over the work area, deems hazardous to the traveling public.
The contractor shall comply with the requirements of the agency that issued a permit for the
construction.

Traffic is not to be blocked, rerouted or otherwise impeded without written permission from
the appropriate agency. Placement and type of traffic control, warning devices and personnel
shall be in accordance with VDOT “Work Area Protection Manual”. Where one way traffic is
permitted, contractor shall perform proper flagging for the duration of the project. The
contractor will notify the proper agency at least 24 hours before starting work. If traffic is
impeded in any way, the same notice must be given to the fire department, rescue squad,
VDOT, police department, sheriff and school board. All open trenches, pits, etc. shall be
secured with barricades and any other necessary equipment to protect the public. The State of
Virginia, Town of Lousia, Lousia County, and Lousia County Water Authority shall not be
liable for any damage resulting from construction.

6.4.3.9 Disposal of Waste Materials

A.

6.5
6.5.1

Removal From Project Site: Remove waste materials including unacceptable excavated
material, trash, and debris and dispose of it legally off the project site.

Dust Control: Water, calcium chloride or approved alternate shall be periodically applied to
alleviate problems associated with dust.

Disposal of asbestos cement pipe shall be done in accordance with AWWA Manual 16, “Work
Practices for Asbestos Cement Pipe”.

Sanitary Sewer Systems

General

6.5.1.1 Requirements of Regulatory Agencies

Construction as shown on the approved plans, or stated herein, shall be performed in accordance with
current and applicable requirements as established by the Lousia County Water Authority, Town of

Lousia and the Virginia Department of Environmental Quality or any other agencies having jurisdiction
over the construction being performed. Where conflicts arise between the contract documents and

previously mentioned requirements, the more restrictive shall apply. If such requirements require a

change in the work as stated herein or shown on the plans, the contractor shall stop work and notify
the County for further direction.
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6.5.2 Products
6.5.2.1 Approved Materials

All materials shall conform to the Lousia County Water Authority and/or Town of Lousia “Approved
Materials and Manufacturers” list. All materials shall be new, virgin material. If requested by the Lousia
County Water Authority or Town of Lousia, the contractor shall submit a statement from the supplier
and/or manufacturer stating that all materials being supplied for the work meet AWWA, ASTM and/or
County Standards and, if requested by the Lousia County Water Authority/Town of Lousia, the
contractor shall submit the manufacturer’s literature for the materials being proposed.

In addition, the contractor may be required to submit shop drawings for approval. If required, the
information needs to be sent as far in advance as possible (at least 14 days) to avoid any unnecessary
delays in beginning the project. The Lousia County Water Authority or Town of Lousia will require
two sets of all approved shop drawings for its use. The certification and/or shop drawings must include
manufacturer’s name, type of product, location of plant, project name and number, etc. for each
product.

6.5.3 Execution

6.5.3.1 Installation of Sanitary Sewer Systems

A. Excavating and Backfilling:

1. Contractor shall remove any and all materials encountered in the course of excavating for
all underground utility systems. After the pipe is in place, backfill with suitable material,
free from frozen earth, rocks, organic materials, etc.

1. Provide all necessary shoring required for the protection of excavations,
existing utilities and workmen and do all necessary pumping required to
keep excavation and pipe free from water from any source at all times.

1.  Provide sufficient barricades, etc., adjacent to excavations to safeguard
against injury to workmen and the public. Provide and maintain sufficient
warning lights at walks, roadways, and parking areas to provide safety at all
times.

iii.  Where roots of live trees are encountered in excavations, they shall be
carefully protected during construction.

iv.  Exercise special care in backfilling trenches to guard against disturbing the
joints.

v.  Remove and dispose of any material not used for backfill.
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b. Removal of subsurface obstructions which are uncovered during excavation for

installation of the sanitary sewer systems shall be by the contractor at his expense. This
shall include removal of existing concrete or brick from existing building foundations,
footings, abandoned utility piping, wires, structures, rock boulders, etc., which may not
be visible from surface investigations before construction, but will interfere with new
installations. If such obstructions are encountered, they shall be removed 2 feet from
around the area of new work and the excavation backfilled with a suitable material as
specified.

B. Pipe Handling

1.

Take all precautions to ensure that pipe and related items are not damaged in unloading,
handling and placing in trench. Examine each piece of material just prior to installation
to determine that no damage has occurred. Remove any damaged material from the site
and replace with undamaged material.

Keep pipe clean. Exercise care to keep foreign material and dirt from entering pipe
during storage, handling and placing in trench. Flushing lines shall be required of the
contractor when directed to do so by the inspector.

3. Survey Line and Grade:

a. Line and grade shall be maintained by the contractor and the County provided with
cut sheets unless the Lousia County Water Authority or Town of Lousia waives this
requirement.

1) Control point shall be set at a minimum of 50 foot intervals. Line and grade of
the laser shall be checked at a maximum of 100 foot intervals.

2) Standard cut sheet shall be provided to the County showing center line cut each
25 feet where payment for installation is on a cut increment basis and hub cut
at each 50-foot station.

3) The level vial on the grade instrument of the laser shall be checked at a
minimum of each 30 minutes of use or more frequent if equipment is being used
around the grade instrument that could cause the instrument to become unlevel.

4) A blower shall be used when required to keep a uniform air temperature in the
pipe to prevent any bending of the light beam.

b. Contractor shall have level or transit in good working order on the job set up at all
times to periodically check line and grade of pipe.

4. Sewer Pipe Laying:

a. Laying of sewer pipe shall be accomplished to line and grade as indicated on the
County approved plans and in the trench only after it has been dewatered and the
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foundation and/or bedding has been prepared. Mud, silt, gravel, and other foreign
material shall be kept out of the pipe and off the jointing surfaces.

. All pipe laid shall be retained in position so as to maintain alignment and joint
closure until sufficient backfill has been completed to adequately hold the pipe in
place. All pipe shall be laid to conform to the prescribed line and grade shown on
the drawings. After completion the pipe shall exhibit a full circle of light at one
manhole when viewed from the next.

The sewer pipe shall be laid upgrade from point of connection to the existing sewer
or from a designated starting point. If the starting point is at an existing stub, it shall
be removed and a full length of pipe installed. The sewer pipe shall be installed
with the bell end forward or upgrade. When pipe is not being laid the forward end
of the pipe shall be kept tightly closed with a watertight plug or cap. When the
upstream end of a sewer does not terminate at a manhole, it shall be plugged and
its location marked in a manner approved by the inspector.

The pipe shall be fitted and matched so that when installed it will form a smooth,
uniform invert.

Prior to joining the pipe, all surfaces of the pipe to be joined and the surfaces of
factory made jointing materials shall be clean and dry. Lubricants, primers,
adhesives, etc., shall be applied and the pipes joined as recommended by the
manufacturer’s specifications. Sufficient pressure shall be applied in making the
joint to assure that the pipe is “home”, or the pipe is inserted until the home line is
even with the edge of the pipe bell. The interior of the pipe shall be cleaned of all
foreign material as the work progresses. At the end of the work day, the last pipe
laid shall be blocked to prevent creep and closed with a watertight plug or cap.

Joining Pipe:
1) Ductile iron pipe is to be joined in accordance with the requirements of AW WA
Standard C600 and the manufacturer’s recommendations. All ductile iron pipe

shall have an exterior asphaltic coating with PE wrap.

2) Polyvinyl chloride (PVC) pipe shall be joined in accordance with ASTM
Standard D 2321.

3) Other type pipe shall be joined in accordance with the manufacturer’s
recommendations and the requirements of the County approved plans and

specifications.

. All visible leaks shall be corrected prior to testing.

. Pipe laying and joining for force mains shall be the same as the requirements for
waterlines.
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i. PVC pipe shall be provided with anti-flotation ballast where cover is less than 3
feet.

j-  Required polyethylene encasement shall be installed as shown on the plans and in
accordance with the manufacturer’s recommendation, AWWA C105, and
applicable publications and Standards by the Ductile Iron Pipe Research
Association (DIPRA).

C. Manhole Installation

1. Manholes shall be constructed to the elevations indicated on the Louisa County
Water Authority or the Town of Louisa approved plans in accordance with the
Standard Details.

a. Set manhole base section on bed of #57 stone with a minimum depth of 8
inches. Stone shall be thoroughly compacted and carefully leveled to the
excavated earth wall.

b. Join all manhole risers, cone top sections, and any other sections by the use of
rubber gaskets.

c. Install pipe stubs in manholes where called for on the plans. All stubs shall
extend beyond the manhole as reflected on the plans and shall be sealed with a
watertight plug or cap.

d. Install flexible manhole connections for all pipes sizes 6 inches to 24 inches,
inclusive and apply sealant to completely fill joint between manhole barrel and
flexible connection for the full thickness of the manhole barrel.

e. Plug lift holes from the outside with non-shrink grout and repair any defects in
manhole.

f. For manhole frame and covers set flush with final grade, set adjusting rings in
Portland cement mortar bed or in a bitumastic material (minimum of 1/4 inch
thickness). Parge 1/8 inch to 1/4 inch thickness on inside and outside of manhole
with Portland cement.

For manhole frames and covers set above grade. Adjusting rings are not
allowed. The manhole frame shall be attached to the concrete manhole by the
use of two 1/2 inch diameter stainless steel epoxied anchor bolts, two 1/2 inch
diameter stainless steel wedge anchors, or two 1/2 inch diameter stainless steel
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1)

2)

3)

4)

5)

6)

C.

stud anchors which extend no more than two inches above the top of the
manhole frame flange when installed. Stainless steel washers and nuts shall be
utilized to firmly attach the frame to the manhole.

The flange of the manhole frame shall be drilled neatly with two 5/8 inch+ holes
on opposite sides of the frame which align with the anchor bolts. A bitumastic
material shall be placed between the manhole frame and the top of the concrete
manhole to seal this space. The exterior of the manhole frame shall have
Portland cement neatly placed around it which shall cover the top of the anchor
bolts. Where frames and covers are located in off-street areas, they shall be
placed raised 12 to 18 above finished grade.

Watertight manhole frame and covers per DRWG. NO. MAN-12 shall be
attached with four bolts in addition to the requirements above and be equipped
with a Cretex, or approved equal, manhole chimney seal sized to fit the field
application.

Rings in paved roadways or walkways shall permit upward or downward
adjustment of manhole frame. Maximum height of rings shall not exceed 12
inches otherwise the cone section will require removal and a new manhole riser
installed to allow for the upward and downward adjustment as stated above.

Construct bench of concrete.

Elevation of bench at the channel shall be at the spring line of the incoming and
outgoing pipe.

Bench shall be 3 inches lower at channel than at manhole wall.

Where bricked up openings or stubs are provided for future pipe connections,
bench and invert shall be so formed.

Use Type II sulfate-resistant cement for concrete or mortar on all manholes
bench construction.

Where sealant is used, bench shall not be in contact with pipe or flexible pipe
connection.

All inverts shall be smooth.

All visible and known leaks shall be corrected prior to testing.
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Service Connections: Place a tee fitting with 6 inch outlet in the sewer where
service connection is to be constructed. Lay 6 inch PVC or ductile iron pipe from
the connection to the property line or easement limits on a grade of not less than
1/4 inch per foot unless otherwise shown on plans. Where connections are laid out
of manholes, contractor shall use a laser beam. Terminate service connection at the
property line with an approved watertight plug and mark the end with a two inch
by 4 inch board installed plumb from bottom of 6 inch plug to 2 feet above ground.
Service connection shall be of same type of pipe as sewer unless otherwise
approved by County. When making a service connection to an existing sewer, the
contractor shall use a mechanical hole cutter and approved saddle or Inserta-Tee
gasketed fitting.

Existing Manhole Tie-In: Core drilling and a flexible pipe-to-manhole connector
shall be used in the connection of the sewer pipe to manholes, where stubs or
bricked up opening do not exist. DPU inspector shall approve alternative tie-in
techniques when the existing manhole cannot be cored due to construction methods
or condition. All ties to existing manholes shall be watertight to prevent
groundwater for entering the sewer system.

The connector shall be Kor-N-Seal assembly or approved equal.

The connector shall be installed in the manhole wall by activating the expanding
mechanism in strict accordance with the recommendation of the connector
manufacturer.

The connector shall be of a size specifically designed for the pipe material and size
being utilized on the project. All materials must conform to the approved products
reflected in these Standards.

Where bricked up openings exist, a PVC manhole adapter shall be used in the
connection of the sewer pipe to precast manholes and installed using the proper
conventional methods such as the process established for the “GPK PVC Manhole
Adapters” or equal.

6.5.3.2 Testing of a New Sanitary Sewer System

A. Testing Technique for Sanitary Sewer System:

1.

Sanitary sewer lines 42 inches in diameter and smaller shall be tested after backfill
using a low-pressure air test in accordance with ASTM C828, latest edition. Sewer lines
larger than 42 inches in diameter shall be tested by infiltration/exfiltration test.
Manholes shall be vacuum tested as directed by DPU inspector. All testing shall be
conducted in the presence of the County’s inspector. All labor, materials, tools, and
equipment necessary to make the tests shall be provided by the contractor. All
equipment and methods used shall be acceptable to the Lousia County Water Authority
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or Town of Lousia. All monitoring gauges shall be subject to calibration if deemed
necessary.

2. Low-Pressure Air Test:

a.

Summary of Method: Plug the section of the sewer line to be tested. Introduce
low-pressure air into the plugged line. Use the quantity and rate of air loss to
determine the acceptability of the section being tested.

Preparation of the Sewer Line: If required by Lousia County Water Authority
or Town of Lousia, flush and clean the sewer line prior to testing and cleaning
out any debris. Plug all pipe outlets using approved pneumatic plugs with a
sealing length equal to or greater than the diameter of the line that is being
tested. Give special attention to laterals.

Ground Water Determination: If a line is located below the water table the
elevation of the water table must be determined prior to testing. To determine
the elevation of the water table the following procedure shall be utilized unless
another procedure is approved by the inspector. Install a 1/2 inch capped
galvanized pipe nipple, approximately 12 inches long through the manhole on
top of the lowest sewer line in the manhole. Immediately prior to the line
acceptance test, the ground water elevation shall be determined by removing
the pipe cap and blowing air through the pipe nipple into the ground so as to
clear it, then connecting a clear plastic hose to the pipe nipple. The hose shall
be held vertically and a measurement of the height in feet of water over the
invert of the pipe shall be taken after the water has stopped rising in the plastic
hose.

Procedures: Determine the duration for the section under test by computation
from the applicable formulas shown in ASTM (828, latest edition. The
pressure-holding time is based on an average holding pressure of 3 psi gage or
a drop from 3.5 psi to 2.5 psi gage.

Add air until the internal air pressure of the sewer line is raised to approximately
4.0 psi gage. After an internal pressure of approximately 4.0 psi is obtained,
allow time for the air pressure to stabilize. The pressure will normally show
some drop until the temperature of the air in the test section stabilizes.

When the pressure has stabilized and is at or above the starting test pressure of
3.5 psi gage, commence the test. Before starting the test, the pressure may be
allowed to drop to 3.5 psi. Record the drop in pressure for the test period. If the
pressure has dropped more than 1.0 psi gage during the test period, the line shall
be presumed to have failed. The test may be discontinued when the prescribed
test time has been completed even though the 1.0 psi drop has not occurred.

6-27



The test procedure may be used as a presumptive test which enables the installer
to determine the acceptability of the line prior to backfill and subsequent
construction activities.

If the pipe to be tested is submerged in ground water, the test pressure shall be
increased by 1.0 psi for every 2.31 feet the ground water level is above the
invert of the sewer.

e. Safety: The air test may be dangerous if, because of lack of understanding or
carelessness, a line is improperly prepared. It is extremely important that the
various plugs be installed and braced in such a way as to prevent blowouts. A
force of 250 lbs. is exerted on an 8 inch plug by an internal pipe pressure of 5
psi. It should be realized that sudden expulsion of a poorly installed plug or of
a plug that is partially deflated before the pipe pressure is released can be
dangerous.

As a safety precaution, pressurized equipment shall include a regulator or relief
valve set at no more than 10 psi to avoid over- pressurizing and damaging an
otherwise acceptable line. No one shall be allowed in the manholes during
testing.

3. When requested by DPU, manholes shall be tested for watertight connections using the
negative air pressure test (vacuum) in accordance with ASTM C 1244, latest edition.
Manholes will be visually inspected after backfilling. contractor may backfill before
testing with the understanding that any repairs will be made from the exterior of the
manhole.

Manholes shall be vacuum tested and shall have 10 inches of mercury applied to the
manhole and the time measured for the vacuum to drop from 10 inches to 9 inches of
mercury. Vacuum equipment shall be approved by County prior to its use. See Drawing
SEW-10 for minimum allowable test times for manhole acceptance at the specified
vacuum drop.

Test times for structures other than manholes will be based on the times for manholes
of the nearest equivalent volume or as directed by the inspector.

Written verification must be furnished that the following steps are followed:

a. The test method is only to be applied to precast concrete manholes.

b. Stub-outs, manhole boots and pipe plugs shall be secured to prevent movement
while the vacuum is drawn.
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c. Ifamanhole fails the test, necessary repairs shall be made and the vacuum test and
repairs shall be repeated until the manhole passes the test.

4. Test for leakage of gravity sewers using either the infiltration or exfiltration test:

a. Allowable leakage shall be 50 gallons per inch of pipe diameter per mile per 24
hours up to a maximum of 2,400 gallons per mile per 24 hours for gravity sewers
greater than 42 inches in diameter.

b. Use infiltration test when ground water is at least 4 feet above pipe crown along
entire length of line to be tested. Plug the pipe at the upper manhole. Install suitable
measuring device at the next downstream manhole. Measure the amount of water
flowing through the outlet after flow has been stabilized. Test shall be conducted in
accordance with ASTM C-654.

c. Ground Water Determination: Use same procedure as “low-pressure air test” above.

d. Exfiltration test shall be accomplished by plugging the sewer at the downstream
end and filling the upstream manhole with water to the top of the manhole.

B. Testing Requirements for Sewer Force Mains:

1.

All pressure testing shall conform to the requirements as established for Water Systems
or as directed in the specific contract documents.

C. Testing of Manholes

All manholes shall be tested by vacuum testing.

1.

Vacuum Test
All vacuum testing shall be performed prior to backfilling around all manholes.

All pipe openings shall be plugged by pneumatic or mechanical plugs and braced to
sustain 10" mercury vacuum. The rim to cone joint shall be tested on all manholes. No
one shall be inside the manhole during testing. The test shall be at 10 in. mercury.

Installation and operation of vacuum equipment and indicating devices shall be in
accordance with equipment specifications for which performance information has been
provided by the manufacturer.

Minimum time to hold 1 in Mercury Drop

MH Dia. MH Height Hg Time (Minimum)
4 10’ or less lin 1 min. O sec.
4’ 10°-15° 1 in 1 min. 15 sec.
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4 15°-25° lin 1 min. 30 sec.

For manholes five feet in diameter, add an additional 15 seconds and for manholes six feet
in diameter, add an additional 30 seconds to the time requirements for four-foot diameter
manholes.

If a manhole joint mastic is completely pulled out during the vacuum test, the manhole
shall be disassembled and the mastic replaced.

6.5.3.3 Tracer Wire and Locating Tape

Force mains shall have a tracing wire and locating tape installed.

A tracing wire of 12 gauge copper or Trace-Safe by Neptco, 19 gauge conductor shall be installed
and taped directly on top of the pipe in a manner that a continuous trace results. Wire is to be run
through all force main appurtenance manholes or boxes and shall be accessible for test hook-up at
all manholes, boxes, and test stations. The tracing wire must be completely insulated from ground.
The tracing wire will be attached to the top of the pipe using duct tape at an interval no greater
than 16 feet. Tracing wire within test stations, appurtenance manholes, or other boxes shall be
stripped 3/4 inch from the end and capped with a wire nut to minimize electrical ground contact.
All connections at the main line must be electrically sound and physically secure with screw
connections or clamps. In addition all connections must be taped with electrical tape and sealed
with an electrical coating sealant. Test stations shall be installed at intervals of no greater than
1,000 feet along force mains. Concrete pads, as detailed, shall be provided for test stations on force
mains and a line marker/witness post installed per Section 6.5.3.4 when located outside of a right
of way. Tracing wire for force mains shall be color coded green. See Section Error! Reference
source not found. for further details.

Locating tape shall be installed in the trench approximately 12 inches below finish grade. Tape
shall be polyethylene with metallic core, two inches in width, with continuous printed message
“Caution - Force Main Buried Below". Tape shall be manufactured by the Seton Name Plate Corp.
or approved equal.

See Sections Error! Reference source not found. and Error! Reference source not found. for
more information on tracing wire and marking tape.

6.5.3.4 Line Markers/Witness Post

In easements and in undeveloped wooded areas, plastic markers shall be installed every 200 feet,
and at all manholes, valves, and fittings. Markers shall be as manufactured by Carsonite or
approved equal. Exceptions are where sanitary gravity and force main lines are installed in "kept"
yards where the property owners may object to the placement of these markers. Contractors will
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be required to properly install the markers per manufacturer's recommendations, parallel to the
sewer line facing roadway, or as additionally directed by the County.

6.5.3.5 Abandonment of Sanitary Sewer Service

Excavate at the main and expose the lateral connection. Sever the lateral pipe in the vicinity of
the main and cap both ends of the pipe as approved by the inspector. If it is impractical to excavate
the lateral at the main due to depth or location, e.g. a highly travelled road, then the service shall
be abandoned using an inserted expandable plug, (Zurn is an acceptable manufacturer) which is
inserted down the service to the vicinity of the main and then grout filled behind to seal the pipe.
The sewer main shall be inspected with CCTV to verify that it was not affected by the work prior
to tentative acceptance being granted by the Lousia County Water Authority or Town of Lousia.

6.5.3.6 Abandonment of Sanitary Sewer Mains and Manholes

Sanitary sewer mains and manholes to be abandoned shall be permanently disconnected from the
remaining system. Details of special abandonment shall be approved by the Department on a case-
by-case basis and per Drawing MAN-15.

All open ends on abandoned pipe to be permanently sealed by plugging with a pipe plug or cap
unless otherwise approved. Salvageable items shall be returned to the Louisa County Water
Authority or Town of Lousia.

6.5.3.7 Clean-up

Upon the completion of the installation of the sanitary sewer system and prior to tentative
acceptance by the County, sediment and debris shall be removed from the system. Unless waived
by the inspector, the contractor shall flush the sewer system and install proper devices to capture
debris flushed from the sewer system so that it does not enter the County’s existing sewer system
prior to the County issuing Tentative Acceptance for the project. The work area shall be restored
to its original condition and pavement replaced to the satisfaction of VDOT, the Town of Lousia
and, and/or the County. All trash and debris shall be removed and properly disposed. Areas not
otherwise stabilized shall be seeded and mulched and a good stand of grass established.

6.5.3.8 Deflection Test for PVC Gravity Pipe

All PVC pipe with a stiffness of 200 psi or greater may be excluded from the deflection test
(Manufacturer shall certify stiffness in excess of 200 psi). Deflection tests shall be a test on
installation and be performed no sooner than 30 days after final full backfill has been placed. The
contractor shall test the pipe for deflection by means of a GO-NO-GO mandrel to assure that a
deflection of 5 percent has not been exceeded. The mandrel, one for each size pipe, shall be a nine
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arm mandrel, with proving ring, sized at 5 percent less than the ASTM dimension for the pipe in
accordance with TABLE II.

The mandrel shall be pulled through the sewer line manually. Ten percent of all sewer line shall
be tested at locations specified by the Louisa County Water Authority or the Town of Louisa.
Should any of the 10% fail the test, it shall be corrected until it does pass the test, at the contractor’s
expense. Additional sewer shall be tested at the discretion of the Louisa County Water Authority
or the Town of Louisa, and any sewer not passing the test shall be corrected until it does pass the
test.

Table 6.1. Deflection Test for PVC Gravity Pipe

TABLE II

Nominal PVC-SDR 35
Diameter L (inches) ASTM D3034
(inches) D (inches)

8 8 7.50

10 10 9.33

12 12 11.16

15 15 13.60

18 18 16.60

L = Mandrel Arm Length

D =1.D. of Proving Ring
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6.6 Water Distribution System

6.6.1 General

6.6.1.1 Requirements of Regulatory Agencies

Construction as shown on the plans or stated herein shall be performed in accordance with current
and applicable requirements as established by the Lousia County Water Authority, Town of Lousia
and the Virginia Department of Health or any other agencies having jurisdiction over the work
being performed. Where conflicts arise between the construction documents and previously
mentioned requirements, the more restrictive shall apply. If such requirements require a change in
the work as stated herein or shown on the plans, the contractor shall stop work and notify the
County immediately for further direction.

6.6.2 Products
6.6.2.1 Approved Materials

All materials shall conform to the Lousia County Water Authority and Town of Lousia “Approved
Equipment Manufacturers” list. All materials shall be new, virgin material. If requested by the
Lousia County Water Authority or Town of Lousia, the contractor shall submit a statement from
the Supplier and/or Manufacturer stating that all materials being supplied for the work meet
AWWA, ASTM and/or Lousia County Water Authority and/or Town of Louisa Standards. If
requested by the Louisa County Water Authority and/or the Town of Louisa, the contractor shall
also submit the manufacturer’s literature for the materials being proposed.

Shop drawings, as defined in the General Section, and operation manuals are required on projects
where there are special structures, and on Pump Stations, Tanks, Pressure Reducing Vaults and
Treatment Plant projects. This requirement includes, but is not necessarily limited to pipe and
accessories, manholes and appurtenances, valves, and other assorted products, etc. Shop drawings
shall be submitted by the contractor to the Lousia County Water Authority or Town of Lousia for
approval. The information needs to be sent as far in advance as possible (at least 14 days) to avoid
any unnecessary delays in beginning the project. The contractor shall submit 4 more copies than
he wants returned for review and approval by the engineer and Lousia County Water Authority
and/or the Town of Lousia. The contractor shall submit an electronic pdf and hard copy of all
approved shop drawings in a three-ring binder format.

The certification and/or shop drawings must include manufacturer’s name, type of product,
location of manufacturing plant, project name and number, etc. for each product.

6-33



6.6.3 Execution

6.6.3.1 Installation of New Water Systems
A. Excavating and Backfilling:

1.

Contractor shall do all excavating of any and all materials encountered in the
course of excavating for all underground utility systems. After the pipe is in
place, backfill with suitable earth free from rocks, organic material, etc.

a. Provide all necessary shoring required for the protection of excavations,
existing utilities and workmen and do all necessary pumping required to
keep excavation and pipe free of water from any source at all times.

b. Provide sufficient barricades, etc., adjacent to excavations to safeguard
against injury to workmen and the public. Provide and maintain sufficient
warning lanterns at walks, roadways, and parking areas to provide safety at
all times.

c. Where roots of live trees are encountered in excavations, they shall be
carefully protected during construction.

d. Exercise special care in backfilling trenches to guard against disturbing the
joint.

e. Remove and dispose of any material not used for backfill.

Removal of subsurface obstructions which are uncovered during excavation for
installation of the water systems shall be removed by the contractor at his
expense. This shall include removal of existing concrete or brick of existing
building foundations, footings, abandoned utility piping, wires, structures, rock
boulders, etc., which may not be visible from surface investigations before
construction, but will interfere with new installations. If such obstructions are
encountered they shall be removed 2 feet from around the area of new facility
and backfilled with a suitable material as specified.

B. Pipe Installation:

1.

Take all precautions to ensure that pipe and related items are not damaged in
unloading, handling and placing in trench. Examine each piece of material just
prior to installation to determine that no damage has occurred. Remove any
damaged material from the site and replace with undamaged materials.
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b

Keep pipe clean. Exercise care to keep foreign material and dirt from entering
pipe during storage, handling and placing in trench. contractor shall be
responsible for plugging or capping line at the end of each day.

Do not lay pipe when weather or trench conditions are unsuitable.

Line and grade hubs shall be set by a registered surveyor at intervals to
accurately insure proper location of waterline and appurtenances. This shall
include finished grade centerline stakes for fire hydrants, stakes at all fittings
referencing all property pins, etc. Cut sheets are required where the waterline
is to be laid to a grade according to the profiles in the plans, or where the future
road grade is not yet to within six (6) inches of its final location.

Water Pipe Laying:

a. Laying of water pipe shall be accomplished only after the trench has been

dewatered and the foundation and/or bedding has been prepared. Mud, silt,
gravel, and other foreign material shall be kept out of the pipe and off the
jointing surfaces.

b. All pipe laid shall be retained in position so as to maintain alignment and

joint closure until sufficient backfill has been completed to adequately hold
the pipe in place. All pipe shall be laid to conform to the prescribed line and
grade shown on the plans and shall include digging out for bell ends.

c. Water pipe runs intended to be laid straight shall be so laid. Deflection from

a straight line may be made by deflecting the joints only when permission
has been given. Joint deflection in pipe shall not exceed one-half that
recommended by AWWA Standards or the manufacturer whichever is less
(ductile iron installations only). Changes in grade or alignment which
cannot be made by deflecting pipe joints shall be made by use of proper
bends, offsets or special fittings as required (ductile iron only). PVC pipe
joint deflection is not permitted per Section 6.6.3.1.B.j.2.a.5.

d. The water pipe, unless otherwise approved by the inspector, shall be laid

upgrade from point of connection of the existing water main or from a
designated starting point. Water pipe shall be installed with the bell end
forward or upgrade. When pipe is not being laid, the forward end of the pipe
shall be kept tightly closed with a watertight plug or cap; plywood or plastic
is not acceptable.

e. The pipe shall be fitted and matched so that when laid in the work, units

will form a smooth, uniform invert.
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Prior to joining the pipe, all surfaces of the pipe to be joined and the surfaces
of factory made jointing materials shall be clean and dry. Lubricants,
primers, adhesives, etc., shall be applied and the pipes joined as
recommended by the manufacturer’s specifications. Sufficient pressure
shall be applied in making the joint to assure that the pipe is “home”. The
interior of the pipe shall be cleaned of all foreign material as the work
progresses. At the end of the work day, the last pipe laid shall be blocked to
prevent creep, and closed with a watertight plug or cap.

. For waterlines, if dirt that, in the opinion of the Louisa County Water
Authority or the Town of Louisa, will not be removed by the flushing
operation enters the pipe, the interior of the pipe shall be cleaned and
swabbed as necessary, with a 5 percent hypochlorite disinfecting solution.

. If the pipe laying crew cannot put the pipe in the trench and in place without
getting earth into the pipe, the Louisa County Water Authority or the Town
of Louisa may require that before lowering the pipe into the trench, a heavy
tightly woven canvas bag of suitable size be placed over each end left there
until the connection is to be made to the adjacent pipe.

Trenches shall not be left open for more than 500 feet in advance of the
completed pipe laying operation.

Joining Pipe
1) Ductile iron pipe to be joined as follows:

(a) Mechanical joint pipe:

(1) When installing PVC pipe into M.J. fittings, the beveled end of
the pipe must be cut off to allow for maximum insertion depth
and sealing area to avoid leaks. Thoroughly clean inside of the
bell and 8 inches of the outside of the spigot end of the joining
pipe to remove oil, grit, excess coating and other foreign matter
from the joint. Paint the bell and spigot with soap solution (1/2
cup granulated soap dissolved in 1 gallon water). Slip cast-iron
gland on spigot end with lip extension of gland toward end of
pipe. Paint rubber gasket with or dip into the soap solution and
place on the spigot end with thick edge toward the gland.

(2) Push the spigot end forward to seat in the bell. Then carefully
press the gasket into the bell so that it is located evenly around
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the joint. The gland is moved into position, bolts inserted and
nuts turned finger tight.

Tighten all nuts to torque listed below:

Bolt Size Torque
(inches) (ft - 1bs)
5/8 40 -60
3/4 60 - 90
1 70 - 100
1-1/4 90 - 120

(3) Tighten nuts on alternate sides of the gland until pressure on the
gland is equally distributed, and torque value is reached.

(4) Permissible deflection in mechanical joint pipe shall not be
greater than one-half of that listed in AWWA C600.

(b) Push-on joint ductile iron pipe:

(1) Thoroughly clean inside of the bell and 8 inches of the outside
of the spigot end of the joining pipe to remove oil, grit, excess
coating, and other foreign matter. Flex rubber gasket and insert
in the gasket recess of the bell socket. Apply a thin film of gasket
lubricant supplied by pipe manufacturer, to the gasket and spigot
end of the joining pipe.

(2) Start spigot end of pipe into socket with care. The joint shall then
be completed by forcing the plain end to the bottom of the socket
with a forked tool or jack type device. Field cut pipe shall have
the end filed to match the manufactured spigot end.

(3) Permissible deflection in push-on joint pipe shall not be greater
than 1/2 of that listed in AWWA C600.

2) Polyvinyl chloride (PVC) pipe shall be joined in accordance with the
manufacturer’s recommendations.

(a) Polyvinyl Chloride (PVC) Push-on Joint Pipe:

1) Thoroughly clean inside of the bell and 1 inch beyond the
reference mark on the spigot end of the joining pipe. Make
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certain the bell and rubber gasket have no foreign material that
could interfere with the proper assembly of the pipe spigot.

2) Lubricate the gasket and spigot end of the pipe, using lubricant
supplied by pipe manufacturer.

3) Insert the spigot end into the bell. Align the pipe sections and
push the spigot end in until the reference mark on the spigot end
is flush with the end of the bell. Use a bar and block of wood to
push pipe home.

4) Field cut pipe shall be square cut and beveled to insure proper
assembly. Use a factory finished beveled end as a guide to
produce an equivalent angle and length of taper.

5) Deflection of the joint or the length of pipe by bending is
strictly prohibited for PVC pipe. PVC pipe is to be laid on a
straight line and all deflections made using the appropriate
degree bend.

Waterline bend locations shall be included in the construction stake
out.

3) Asbestos Cement Transition:

1) When connecting PVC or Ductile Iron pipe to existing asbestos
cement pipe, the transition coupling is to be applied to the rough
barrel of the asbestos cement pipe and not to a factory or
machined end of the asbestos cement pipe.

k. Atracing wire shall be installed and taped directly on top of the pipe in a manner
that a continuous trace results. Wire is to be wrapped around hydrants, blow
offs and corporation stops and shall be accessible for test hook-up at all water
meter boxes, and test stations. The tracing wire must be continuous and
completely insulated from ground. The tracing wire will be attached to the top
of the pipe using duct tape at an interval no greater than 16 feet. Tracing wire
within test stations and meter boxes shall be stripped 3/4 inch from the end and
capped with a wire nut to minimize electrical ground contact. Test stations shall
be installed within 2 feet of all fire hydrants and at intervals no greater than
1,000 feet. All connections at the main line must be electrically sound and
physically secure with screw connections or clamps. All connections must be
taped with electrical tape and sealed with an electrical coating sealant. Tracing
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wire for water mains shall be color coded blue. See Section 3.3.1 for further
details.

Place underground warning tape directly above all water mains, 12 inches
below finished grade. Tape shall be polyethylene tape with a metallic core, two
inches in width, with the continuous printed message “Caution - Waterline
Buried Below”. Tape shall be manufactured by the Seton Name Plate Corp. or
approved equal.

See Section Error! Reference source not found. for more information on
marking tape.

In easements and in undeveloped wooded areas, plastic markers shall be
installed every 200 feet and at all manholes, valves, and fittings. Markers shall
be per Section Error! Reference source not found. for further details.

Exceptions are where waterlines are installed in "kept" yards where the property
owners may object to the placement of these markers. Markers are required to
be properly installed per manufacturer's recommendations parallel to the
waterline and facing the roadway. Generally for waterline construction, the
Lousia County Water Authority or Town of Lousia will install the necessary
markers. If the contractor is going to be required to install the markers, the
requirement will be specifically called out on the plan.

Required polyethylene encasement shall be installed as shown on the plans and
in accordance with the manufacturer’s recommendation, AWWA C105, and
applicable publications and Standards by the Ductile Iron Pipe Research
Association (DIPRA).

C. Installation of Valves, Fitting, Hydrants

1.

General: Valves, fittings and hydrants shall be set and joined to the piping
system as specified for cleaning, laying and joining pipe.

Valves and Valve Boxes: Cast iron valve boxes shall be firmly supported,
centered and plumb over the operating unit of valve. Box cover shall be set
flush with the surface of finished pavement or at such other level as may be
directed by the inspector. Valve rod extension with guide shall be required
to maintain a maximum distance of two-feet-four-inches from operating nut
to top of box and per Drawing WAT-12. All valves shall be properly
restrained.

Valve boxes not located in pavement or concrete shall have a two foot
square by 4 inches thick concrete pad poured around them. Concrete pad
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shall be neatly formed with a troweled finish. Concrete shall be minimum
3,000 psi concrete. In limited circumstances, such as when the valve box is
located in a narrow ditch bottom (a situation that should be avoided if
possible) and pouring the pad would require widening the ditch, the
inspector may waive the requirement for the concrete pad or reduce the
dimensions of the concrete pad.

Butterfly valves in paved areas shall be installed in a manhole per DRWG.
NO. MAN-14.

Cross Connections: Drainage branches or blow-offs shall not be connected
to any sewer, submerged in any stream or installed in any manner which in
the opinion of the inspector will constitute a contamination or cross-
connection hazard.

Hydrants:

Connection to Main: Each hydrant shall be restrained and connected to the
main as shown in the Standard Details. Each hydrant shall be provided with
a minimum six inch diameter ductile iron branch, controlled by an
independent six inch resilient seat gate valve.

Setting of Hydrants: When hydrants are set, a drainage pit 2 feet in diameter
and 2 feet below the bowl of the hydrant shall be excavated. Hydrants shall
be located and installed in accordance with current VDH regulations.

All hydrant valves shall be restrained to the hydrant tee on the main line.

The pit shall be filled with coarse gravel or #57 clean stone, mixed with
coarse sand, to a level of 6 inches above the weep hole. No hydrant drainage
pit shall be connected to a sewer. The bowls of all hydrants shall be
restrained to the pipe with approved restraint systems. All hydrants shall be
thoroughly cleaned of dirt or foreign matter before setting.

Anchorage of Fittings: All fittings (i.e., each bend, tee, plug, valve and cap)
shall be prevented from moving by means of adequate thrust reaction
blocking and/or mechanical restraints as shown in the Standard Details and
approved by the inspector.

In easements and in undeveloped wooded areas, plastic markers shall be

installed every 200 feet and at all valves and fittings. Markers shall be per
Section Error! Reference source not found.. Exceptions are where

6-40



waterlines are installed in "kept" yards where the property owners may
object to the placement of these markers. Markers are required to be
properly installed according to the manufacturer's recommendations
parallel to the waterline and facing the roadway. Generally, for waterline
construction, the Lousia County Water Authority or Town of Lousia will
install the necessary markers. If the contractor is going to be required to
install the markers, the requirement will be specifically called out on the
plan.

D. Installation of Fabricated Steel Tapping Sleeves:
1. General: The following testing and conditions apply to all sleeves:

1.

1l

iii.

The tapping sleeve shall be tested in place to a minimum of 200 psi, for
a minimum of 10 minutes with no loss of pressure.

If the sleeve fails the 200 psi pressure test, the original failed sleeve shall
be replaced with an entirely new sleeve.

Tapping sleeves 16 inches and larger shall be supported by a concrete
pedestal support, as approved by the inspector.

2. For Rockwell Tapping Sleeves in addition to the conditions outlined in 1 above,

the

1.

il.

1il.

1v.

Vi.

following procedures must be followed by the contractor:
Clean pipe surface thoroughly, particularly in the area where the gasket
will seal. The contractor shall wipe the pipe in the area where the tap is
to be made with a 1 percent chlorine solution prior to installing the
sleeve.

Lubricate pipe and gasket with soap and water. Under no condition shall
antifreeze be used.

Mount body halves on pipe. Contractor shall ensure gasket is secure in
gasket groove.

Insert bolts and hand tighten nuts, keeping equal gaps between body
halves.

Prior to tightening nuts, position outlet as required to suit the
installation. Contractor shall ensure test connection is accessible.

Tighten bolts, alternating from one side to the other to equalize the gap
between halves. Continue to tighten bolts until sleeve halves conform to
the contour of the pipe and all bolts are to a uniform tightness. The
required torque for dry threads will be 70-100 ft. Ibs. (Lubricated threads
35-50 ft. 1bs.). On thin wall or badly corroded pipe care should be taken
to prevent crushing or collapsing of the pipe.
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vil. A pressure test is required prior to tapping to test the sleeve and valve
in place.

Prior to pressure testing, the inspector shall obtain a reading of line
pressure in the system, either from a hydrant or a service. The pressure
test should be at 2-1/2 times line pressure or 200 psi, whichever is
greater. The duration of this pressure test shall be a minimum of 10
minutes. If the sleeve fails the pressure test it shall be completely
removed and returned and a new sleeve used. The tapping sleeve, valve
and tapping machine assembly is to be adequately supported during the
tapping operation to prevent movement or rotation of the tapping sleeve.

viii.  Proceed with tapping operation.

Contractor shall complete tapping procedure and perform the necessary
checking as required. Contractor shall furnish the inspector with the tap
coupon.

ix.  Check the bolts for tightness and re-torque, if required.

E. Installation of Services:
1. 3/4 inch and 1 inch:

a.  Taps shall be made on a 45 degree angle and utilizing a saddle.

b.  Corporation stops shall have “cc” thread inlet and compression fitting
outlet.

c.  Tap shall be made with a tapping machine equipped with a bit designed for
the type of pipe being tapped.

d. Distance between taps or from a joint or bell shall be a minimum of 18
inches.

e.  Service pipe shall be SDR-7.
f.  Services shall be installed with 42 inches minimum cover up to meter yoke
where yoke shall be installed so that meter will set 12 inches to 18 inches

below finished grade.

g.  Meter yokes shall be from approved materials list and be installed with a
tail piece SDR-7, approximately 18 inches long.

h.  Meter yoke and box shall be set 1 foot inside right-of-way or easement or

as directed by the inspector. Meters shall be installed on reasonably level
ground or conform to the angle of the slope. Meter locations shall be staked

6-42



by a licensed surveyor in order to assure that they are properly located in
reference to the right-of- way boundary, utility easement boundaries, and
adjacent properties’ separating boundary line.

1. Backfill shall be hand tamped up to service pipe at tap to prevent
corporation stop from being broken off during backfilling.

j. Water meter boxes in areas subject to vehicular traffic to be constructed of
cast iron.

k. A corporation stop of the same size of the service line shall be installed
upstream of the meter yoke inside the water meter box.

2. 1-1/2 inch and 2 inch Services:

a.  Services shall be made utilizing a four inch branch tee with a 4 inch gate valve
and 4 inch ductile iron “service” line to the edge of the pavement or behind
the curb. 4 inch service line is to end with a restrained tapped cap where
service will transition to 2 inch SDR-7 to the proposed meter. All piping shall
be restrained joint from the tee to the cap. See DRWG. NO. MET-8B for
further details and alignment of appurtenances.

b.  Coupler shall have iron pipe thread (IPT) ¢ inlet and compression outlet.
c.  Service pipe shall be SDR-7.

d.  Services shall be installed with 42 inches minimum cover up to meter yoke
where yoke shall be installed so that meter will set 12 inches -18 inches from
finished grade.

e.  Meter setters shall be from approved materials list and be installed with a
valved bypass and a tail piece of SDR-7, approximately 18 inches long.

f. A corporation stop of the same size of the service line shall be installed
upstream of the meter yoke inside the water meter box.

g.  Meter setters and box shall be set 1 foot inside right-of-way or easement or as
directed by the inspector. Meters shall be installed on reasonable level ground
or conform to the angle of the slope. Meter locations shall be staked by a
licensed surveyor in order to assure that they are properly located in reference
to the right-of- way boundary, utility easement boundaries, and adjacent
properties’ separating boundary line.

h.  Backfill shall be hand tamped up to service pipe at tap to prevent corporation
stop from being broken off during backfilling.
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F. Installation of Water Mains and Water Meter Boxes Related to Sidewalks

1.

Sidewalks and waterlines shall be constructed to accommodate at least a four
foot horizontal separation between the sidewalk and the public water main(s).

When sidewalks are constructed with a proposed project, the street side of all
water meter boxes shall be installed 3 feet behind the house side of the sidewalk
or to the right-of-way line, whichever is greater. If meter is located outside of
the public right-of-way, then an appropriate sized utility easement must be
provided and proper coordination with all other utilities accounted for.
Coordination and consideration shall also be given to conflicts between public
water facilities and required streetscape, if applicable.

6.6.3.2 Testing of Water Distribution System

A. Testing Techniques for Water Distribution System:

1.

Each properly isolated section of the piping system including all water services,
shall be subjected to a pressure test of 150 psi, or 1-1/2 times the working
pressure whichever is greater, measured at the high point of the system.
Maintain this pressure for a minimum of two hours with zero allowable leakage.
Prior to applying pressure to the lines, all reaction blocking, and/or mechanical
restraints shall have been completed to the satisfaction of the inspector. As the
pipes are being filled, all air shall be expelled from the pipes by providing
manual air relief valves at the high points of the system. All testing shall be
done in the presence of the Louisa County Water Authority or the Town of
Louisa. The first mile or 20% of the total quantity, whichever is less, of
waterline shall be tested prior to proceeding with the project. Thereafter, line
testing shall be done in increments of one mile or 20% of the total quantity,
whichever is less.

Any defects discovered during this test shall be repaired and the test repeated
until the results are satisfactory to the inspector. The contractor shall provide all
equipment, materials and labor necessary to conduct the test. The contractor
shall provide a suitable test pump and properly calibrated gauge or other means
for measuring leakage which is satisfactory to the inspector.

Water from the public water system shall be used for flushing, sterilization and
testing. Filling of water main may be performed provided permission has been
obtained from the inspector who will be responsible for coordinating this
activity with the Louisa County Water Authority or Town of Lousia and the
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appropriate backflow prevention device is installed. Contractor is not permitted
to operate valves on existing lines unless approved by the inspector.

Testing shall be performed in accordance with the AWWA Specifications, latest

revision or as directed by the inspector.

6.6.3.3 Disinfection

A.

Prior to being placed in service, the pipe line and appurtenances shall be disinfected
in general accordance with ANSI/AWWA C651, latest edition; AWWA Standard for
Disinfecting Water Mains and the supplemental procedures as set forth below:

1.

3.

Section 3 of AWWA C651 emphasizes six basic procedures in the
disinfection process. These procedures are to:

a. prevent contaminating materials from entering the water main
during storage, construction, or repair;

b. remove, by flushing or other means, those materials that may have
entered the water main;

C. chlorinate any residual contamination that may remain, and flush the
chlorinated water from the main;

d. protect the existing distribution system from backflow due to
hydrostatic pressure test and disinfection procedures;

d. determine the bacteriological quality by laboratory test after
disinfection; and

e. make final connection of the approved new water main to the active
distribution system.

Preliminary Flushing:

a. The main shall be flushed prior to disinfection at a velocity of not

less than 2.5 ft/s unless the inspector determines that conditions will
not permit the required flow. See Table 6.2 Flushing Schedule.
Adequate provisions shall be made by the contractor for disposal
and neutralization of flushing water so that no physical or
environmental damage results. Contractor will find additional
instructions on flushing in the supplemental procedures within this
section.

Forms of Chlorine for Disinfection:
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4.

It is the contractor’s responsibility to be familiar with and have
available for his employees the “Product Data Safety Sheets” of any
products used as a source of chlorine and to provide the proper
safety instructions and personal protective equipment to the
employees mixing and using materials for disinfection of the water
facilities.

Only liquid sodium hypochlorite (household and industrial
strength bleach) are acceptable sources of chlorine for
disinfection.

Sources of chlorine shall be in conformance with AWWA B300
Standard for Hypochlorites, and NSF 60 and 61.

The use of chlorine gas is hazardous and is strictly prohibited for
use of disinfection of public waterlines.

The use of calcium hypochlorite pills affixed to the interior of water
pipe for disinfection shall not be an acceptable form of
disinfection.

The mixing of a source of chlorine to obtain a suitable disinfecting
solution shall be as follows:

1) Liquid sodium hypochlorite is supplied in strengths from
5.25 percent available chlorine (commercially available

household bleach) to 15 percent available chlorine (industrial
strength sodium hypochlorite). A water-sodium hypochlorite
solution shall be prepared by adding liquid sodium hypochlorite
to water.

2) A water calcium hypochlorite solution shall be prepared by
dissolving calcium hypochlorite granules containing 65percent
available chlorine by weight in a pre-determined volume of
water to make the desired water-calcium hypochlorite
concentration. Disinfection of new mains by water calcium
hypochlorite solution shall not be used unless a suction or in-line
strainer is available on the solution pump to prevent any
undissolved solids from entering the piping. An alternative
method of straining the solution to remove undissolved granules
may be approved by the inspector on a case-by-case basis.

Methods of Chlorine Application and Testing:
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The continuous feed method of applying the disinfecting solution
shall be as follows: Water from the existing distribution system or
other approved sources of potable water supply shall flow through
an approved backflow prevention device (see DRWG. NO. WAT-13
for further information) at a constant, measured rate into the newly-
laid pipeline. The water shall be mixed with a chlorine-water
solution as prepared above, also fed at a constant measured rate. The
two rates shall be proportioned so that the chlorine concentration of
the water and water/chlorine solution in the pipe is elevated to and
maintained at a minimum of 50 mg/l available chlorine. Since the
forms of preparation for a water-sodium hypochlorite or water-
calcium hypochlorite concentration are a batch process, a method
acceptable to the inspector shall be available to replenish the
concentration being fed and mixed with the water flow, so there is
no interruption of the flow of disinfection solution. To assure that
this concentration is maintained, the chlorine residual shall be
measured at intervals not exceeding 1,200 feet and at the end of all
branch lines or cul-de- sacs in accordance with the procedures
outlined herein. During the application of the chlorine-water
solution, valves, hydrants and any other appurtenances shall be
operated in order to be thoroughly disinfected. Chlorine-water
solution application shall continue until the entire new main is filled
with water having a residual of a minimum of 50 mg/l chlorine
solution. The chlorinated water shall be retained in the main for at
least 24 hours. The free chlorine residual must be at least 10 mg/1
after 24 hours in accordance with AWWA C651.

The owner or contractor will furnish the personnel and equipment
for determining water-chlorine solution strengths and residuals.

After the applicable retention period, the heavily chlorinated water
shall be flushed (low-flow) from the main until the chlorine residual
of the water leaving the main is equal to the chlorine residual of the
incoming system water. Additional instructions for disposal of the
heavily chlorinated water are covered in Section 6.6.3.4, entitled
“Flushing”.

5. Dechlorination:

a.

Chlorinated water shall be de-chlorinated before disposal. Water
shall not be allowed to flow into a waterway without neutralizing
the disinfectant residual. See the appendix of AWWA C651, C652,
and C653 for acceptable neutralization methods.
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B. Bacteriological Tests:

1.

After low-flow flushing, and before the water main is placed in service,
samples shall be collected and tested for bacteriological quality. Two
consecutive negative tests from the same location shall show the absence of
coliform organisms. At least two samples shall be collected and tested by a
State of Virginia certified laboratory at least 24 hours apart at intervals
determined by the inspector (not exceeding 1,200 feet apart and at the end
of all branch lines and cul-de-sacs).

Samples for bacteriological analysis shall be collected in approved sterile
bottles or bags treated with sodium thiosulfate. If laboratory results indicate
the presence of coliform bacteria, the samples are unsatisfactory and
disinfection shall be repeated as prescribed above until the samples are
satisfactory. Cleaning, disinfection and testing shall be under the direction
of the inspector but remains the responsibility of the contractor. The
contractor shall be responsible for any cost associated with the loading,
hauling, discharging and dechlorination of the heavily chlorinated water.

6.6.3.4 Supplemental Procedures for Disinfecting, Testing, and Flushing
A. General:

1.

All work shall be performed in general accordance with AWWA C651, latest
edition.

The supplemental procedures are developed to compliment the AWWA C651
Standard, particularly with respect to flushing, testing and tie-in to the existing
water distribution system.

These procedures and construction acceptance for final tie-in of a new water
main are performance based, predicated on the new construction passing
pressure and bacteriological testing. In order to best assure satisfactory
bacteriological results, it is essential that all aforementioned preventive and
precautionary measures be taken prior to and during construction to protect the
interiors of pipe, fittings and valves against contamination. Failure to follow the
precautionary measures increases the likelihood of unsatisfactory
bacteriological tests and increases the construction requirements necessary for
final acceptance. Refer to AWWA C651, Section 4, entitled “Preventive and
Corrective Measures During Construction”.

No contaminated material or any material capable of supporting the growth of
microorganisms or causing taste, odor, or other aesthetic water quality concerns
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shall be used in sealing joints. Sealing material or gaskets shall be handled in a
manner that avoids contamination. The lubricant used in the installation or
sealing gaskets shall be as supplied by the pipe manufacturer and suitable for
application in a potable water system. It shall be kept clean and applied clean
with dedicated applicators.

Note: The Lousia County Water Authority and Town of Lousia will not accept
completed waterlines that exhibit taste and odor conditions as a result of the use
of unapproved lubricants.

5. Table 6.2 Flushing Schedule gives flushing flow rates and flushing mechanism
sizes for water mains 6 inches through 24 inches in diameter. Specific flushing
schedules for line sizes above 24 inches will be project and site specific and
directions will be given on the project drawings.

B. Filling and Testing Procedures

1. Connection of the new water main to the existing distribution system for filling
and testing shall be through a contractor furnished flushing mechanism. The
contractor is to furnish the single gate valve, double check valve flushing
assembly and all necessary fittings, reducers, increases and sleeves to make the
piping connections. Assembly shall be approved by the inspector prior to its
use. A suitable valved piping arrangement for the addition of the water-chlorine
solution is to be available on the new line side of the flushing assembly. The
assembly is to be furnished with 150 psi rated flange connections and installed
in a manner approved by the inspector. See DRWG. NO. WAT-13 for further
information.

2. System testing will not commence until all administrative items have been

resolved and the project is ready for tentative acceptance pending the successful
performance of all required testing.

3. Initial flush time is to be in accordance with the Sequence of Construction,
Testing, and Flushing of New Waterline notes shown in Drawing. NO. DES-3.

4. Pressure test the line as noted in Section 6.6.3.2 of these specifications.

5. Make any necessary repairs and pressure test again until the line passes this test.

6. Disinfect the line in accordance with AWWA C651, Section 5. A water- chlorine
solution prepared in accordance with Section 6.6.3.2 above shall be used for
disinfection.

7. After the applicable retention period, the heavily chlorinated water shall be

flushed from the main until the chlorine residual of the water leaving the main
is equal to the chlorine residual of the incoming system water.
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8. Bacteriological samples will be taken in accordance with AWWA C651, Section
7.

9. If unsatisfactory bacteriological test results are received, repeat steps 6, 7 and
8.

10. After receiving satisfactory bacteriological test results, the contractor shall
coordinate with the inspector the connecting of the new main to the existing
system. All connecting pipe and fittings shall be clean and free of debris and
shall be swabbed or sprayed with a 1 percent sodium hypochlorite solution
before they are installed. The contractor shall tie-in new waterlines to the
existing water system within 10 working days of successful completion of all
bacteriological tests; otherwise the disinfection process must be repeated.

11. Final flush of line to be in accordance with Sequence of Construction, Testing,
and Flushing of New Waterline notes shown in Drawing NO. DES-3.

The Disinfection and Supplemental Procedures may be modified by inspector for
site specific problems that do not physically allow for following the normal
disinfection procedures. Modified instructions will be given in writing from the
inspector and will be executed by the contractor in a manner that does not subject
the existing distribution system to undue problems and assures that adequate
disinfection and flushing will be given to the new main before placing it into
service.

The procedure for the disinfection of short leads to fire hydrants and the connector
pipe to fire suppression systems/double detector check assemblies shall be as
follows:

Connector piping, fittings and valves from an existing main to a fire hydrant or to
a fire system double detector check assembly, which does not contain domestic use
branches and is equal to or less than 18 feet in length from the main may be spray
disinfected or swabbed with a minimum 1 percent solution of chlorine just prior to
installation, tied-in and flushed at a wvelocity of not less than 2.5 ft/sec.
Bacteriological sampling will be taken downstream for confirmation of
uncontaminated water. Connections to existing mains must be done within 10
working days of the successful completion of all bacteriological tests; otherwise,
the disinfection process shall be repeated.
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Flushing:

Water for filling the line and flushing will be taken from the public water system.
The use of water for making the new water main available for service will be as
follows:

1. Initial Flush:

See Table 6.2 “Flushing Schedule”. This is to be a high velocity flush through all
sections of the new line. Since the large volume of water may have effects on the
existing distribution system, the initial flushing is to be done only with the approval
of and under the direction of the inspector. System demands may cause this flushing
to be done at times when the existing distribution system demands are low.

Because of the large volume of water to be flushed from the fire hydrants or
flushing hydrants, the contractor must inspect the areas of discharge and provide
the necessary equipment or materials to prevent any environmental damage or
erosion. Sufficient hose length and termination fittings are to be provided so as to
discharge the water into stable, heavily vegetated areas, drainage ponds, storm
sewers, paved ditches, etc. The contractor is to be responsible for any damage that
may result from flushing.

2. Flush to remove disinfecting solution:

This is a low velocity, low flow, flush through fire or flushing hydrants to remove
the disinfecting solution from the new line. The contractor is to provide sufficient
hoses to connect from the hydrants to a suitable discharge point. The flushing of
the disinfecting solution must not enter any streams or be discharged in a manner
that causes any environmental damage. For site specific locations, the inspector
may require the use of a neutralizing chemical and piping arrangement (see DRWG.
NO. WAT-8 for further information). The expense of a neutralizing station is the
responsibility of the developer/contractor.

3. Final Flush:

See the table below. The final flush is a medium velocity, medium flow flush to
clear the line of any chlorine solution used in the tie-in and to provide for fresh
water throughout the new lines.
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Table 6.2 Flushing Schedule

Main Size Double Check INITIAL FINAL FLUSH
(Nominal) Valve FLUSH (Note 2)
Single Gate Size (Note 2)
(Note 1) Min. Flow (gpm) Max. Flow (gpm)
6” 4 220 88
8 4> 400 160
127 6” 900 350
16” 6” 1,500 624
207 8” 2,450 978
24” 10” 3,525 1,410
30 Designed by 5.505 2,202
Consultant
36” Designed by
Consultant 7,935 3,174
Notes:

1. See description of "Preassembled Flushing Mechanism" Drawing NO. WAT-13 of
these Specifications.

2. Approximation of flushing flows can be made by using either a pitot tube or a
method of measuring the static discharge pressure from a hydrant used for discharge
of the flushing water. See Drawing NO. WAT-7 "Discharge Flow Rates for
Flushing" of these Specifications.

3. On a case-by-case basis, dependent upon such variables as length of new water

main (<200), space limitations or other unforeseeable obstacles, the inspector may
authorize the use of a smaller flushing device if the use of this device will provide
for adequate flushing of the new water main.

6.6.3.5 Testing of Double Detector Check Assembly

A.

The inspector will be responsible for ensuring the appropriate test is performed up
to the outside isolation valve located on the inlet side of the double detector check
assembly.

The developer is responsible for having the double detector check assembly tested
by an approved tester prior to service being authorized to the building. Tests on the
double detector check assembly shall be conducted on an ongoing basis annually
by a certified tester approved by the Lousia County Water Authority or the Town of
Lousia. The results of the test shall be sent to the Lousia County Water Authority
or the Town of Lousia
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6.6.4 Wet Taps

A. All wet tap installations require a Town or County representative to be present at
the time of the tap.

B. The tap shall require the approval of both the Town and the County.

C. Sleeve and valve assemblies shall be properly tested for 10 minutes before the
actual tap is made.

D. Wet taps shall employ a ductile iron mechanical joint sleeve, or other fitting
specifically designed for this purpose as approved by the Director (s).

6.6.5 Abandonment of Existing Facilities
6.6.5.1 Water Service

Excavate at the main and expose the corporation stop. Turn off the corporation stop and disconnect
the service pipe from the corporation stop. If practical, the corporation stop should be removed
and a screw plug installed in the hole. Ifit is not practical to remove the corporation stop, provide
a screw plug for the corporation stop. Remove the meter box, yoke and service line. Deliver the
meter to the Louisa County Water Authority or the Town of Louisa.

6.6.5.2 Water Mains

Water mains and hydrants to be abandoned shall be permanently disconnected from the remaining
system. Details of the abandonment shall be approved by the Louisa County Water Authority or
the Town of Louisa on a case by-case basis.

All open ends on abandoned pipe to be permanently sealed by plugging with masonry and/or
mortar or plug. All valve boxes, fire hydrants, flushing hydrants (blow-offs) or other
appurtenances shall be removed. Salvageable items shall be returned to the Louisa County Water
Authority or the Town of Louisa.
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7 PUMP STATIONS
7.1 Scope
7.1.1 Intent

The sewage pumping station (SPS) design standards are intended to assist the developer in the
development of plans and specifications. The materials, configurations, and features described
here represent the minimum acceptable level of quality expected in pump station design and reflect
the goal of standardizing Lousia County Water Authority and Town of Lousia equipment. These
standards should not be construed as being a complete description of the necessary features for a
particular pump station design. The Lousia County Water Authority, shall approve all deviations
from these standards and has the final authority regarding the acceptability of any particular pump
station design within Lousia County and Town of Lousia. See the typical pump station detail
included in Appendix B.

7.1.2 Review and Approval

The Lousia County Water Authority and Town of Lousia have established a procedure for
reviewing and approving eligible sewage pumping station. The developer shall meet with the
Lousia County Water Authority before starting a pumping station design to discuss the Lousia
County Water Authority and Town of Lousia procedures and requirements. The sewage pumping
station plans shall include all of the structural, electrical, and mechanical design information and
details necessary to construct the station.

7.1.3 Regulations

The developer shall design sewage pumping stations to be in conformance with the Sewage
Collection and Treatment (SCAT) Regulations, as published by the Commonwealth of Virginia.
The Lousia County Water Authority or Town of Lousia will not approve structures that are tributary
to a proposed sewage pumping station for a water meter installation until the pumping station has
been placed into Beneficial Use status, for a Developer constructed pump station, or a Certificate
of Substantial Completion has been issued.

7.2 Required Meetings

The Lousia County Water Authority and Town of Lousia have established a procedure for the
review of the sewage pumping station plans. The developer shall meet with the Lousia County
Water Authority and/or the Town of Lousia prior to starting the design to go over the design
procedures and requirements and shall schedule the following meetings during the design phase
of all sewage pumping stations:

¢ Initial Planning/Kickoftf Meeting
e Preliminary Design Report Presentation/Comment Review Meeting
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e 100 percent Design Discussion Meeting/Comment Review Meeting
e Public Outreach Meetings (as required)
e Additional meetings as requested by Lousia County Water Authority

It is the responsibility of the developer to contact the Lousia County Water Authority for a list of
Lousia County Water Authority and Town of Lousia attendees and to schedule the room. At the
Initial Planning/Kickoff Meeting, the Lousia County Water Authority shall deliver to the developer
the current SCADA system requirements to incorporate into the design documents.

7.3  General Requirements

Prior to final sewage pumping station plan approval and issuance of a Certificate to Construct
(CTC), the Developer shall submit a construction schedule for review and acceptance. The
schedule shall establish a start and completion date for the construction of the station. Prior to
acceptance of the station by the Lousia County Water Authority or Town of Lousia, the Developer
shall demonstrate through startup and testing that the station is fully functional and operational for
its intended use. Following successful start-up and testing, the Developer shall provide the Design
Engineer’s certification that the station has been constructed in accordance with the approved
sewage pumping station plan. As a pre-requisite to issuance of the Certificate to Operate (CTO),
the Developer shall place the station in Beneficial Use within six (6) months of the Lousia County
Water Authority or Town of Lousia providing written notice of its readiness to place the station in
service.

The Developer shall provide new materials, fittings, appurtenances, and equipment, direct from
the manufacturer, unused, and free of defects and shall submit proof of purchase to the Lousia
County Water Authority. The Developer shall provide a list of all materials and product technical
details to be used on the project. Developer shall provide a list of all materials and product technical
details to be used on the project. Refer to Appendix A: Approved Equipment Manufacturer’s List.

The Lousia County Water Authority or Town of Lousia will reject any materials found to be
defective, damaged, improperly stored or handled, or determined to not meet the requirements of
this Manual or current Lousia County Water Authority or Town of Lousia requirements.

The Developer is responsible for following and meeting all safety requirements as established by
regulatory agencies with jurisdiction over workplace safety.

The Developer shall design and locate a permanent sewage pumping station to serve the entire
sewer shed. A permanent sewage pumping station may not be initially constructed with capacity
for the entire sewer shed; however, the Developer shall design and construct the major structures
in the facility to accommodate the ultimate capacity of the station.

7.3.1 Location

The Developer shall locate sewage pumping stations above the level of the 100-year- flood/wave
action. The Developer shall subdivide and convey the land parcel encompassing the sewage
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pumping station to the Louisa County Water Authority or Town of Louisa as fee simple. The
Developer shall fence and screen/landscape the sewage pumping station lot as required by the
Lousia County Water Authority/Town of Lousia and in accordance with this Manual.

7.3.2 Alarm Systems

The Developer shall provide monitoring equipment for all pump stations in accordance with the
Lousia County Water Authority/Town of Lousia SCADA system requirements. The Lousia County
Water Authority/Town of Lousia shall establish all required alarm points that the Developer must
tie into the SCADA system.

7.3.3 Instructions and Equipment

The Lousia County Water Authority/Town of Lousia and VADEQ, as required, shall review and
approve the Operations and Maintenance Manual. The Developer shall submit two (2) copies of
the approved Operations and Maintenance Manual to the Louisa County Water Authority and/or
Town of Lousia prior to completion of the station in both hard copy and electronic format (PDF).
The Operations and Maintenance Manual shall contain all necessary information documenting the
sewage pumping station construction, equipment, and operations and at a minimum shall contain
the following:

1. Introduction

e Purpose and Scope of the Manual

e Project Background and Parameters for the Pump Station Design
e Permits and Waivers

e References

2. Personnel Requirements

e Outline of Responsibilities (e.g., Operators, Maintenance Crew, Supervisor)
e Frequency of Personnel Station Monitoring

3. Facility Description

e Pump Station Design

e Design Criteria for the Pump Station, Force Main and Pumps

e Manufacturers’ Pump Curve for the Installed Pumps

e (Combined Pump and System Curve for the Pump Station

e Description of Primary Equipment (e.g., Wet Well, Pumps, Controls, Check Valves, and
Back-Up Power Supply)

e Operational and Equipment Data Summary (e.g., Wet Well, Pumps, Controls, Flow Meter,
Major Valves, Telemetry, and Generator)

4. Facility Operation



Unit Operations (e.g., Pumps, Controls, Flow Meter, Telemetry, and Generator)
Alarm List

Start-up Procedures

Commons Operating Problems

Troubleshooting Guide

Emergency Operations

Maintenance

Introduction

Maintenance Records
Daily Maintenance Routine
Spare Parts Inventory
Corrosion Control

Typical Forms

Records and Reporting

Operating Logs
Reporting Requirements
State Agencies

Other Contacts

Safety

General

Sewers

Electrical Hazards

Mechanical Equipment Hazards
Explosion and Fire Hazards

Bacterial Infection

Oxygen Deficiency and Noxious Gases
Potentially Hazardous Materials

Appendix A: Permits & Service Area

Final Preliminary Engineering Report for the Pump Station
Certificate to Construct
Map Exhibit of the Sanitary Sewer Shed for the Pump Station

Appendix B: Record Drawings

A Reduced Set of the Pump Station Plans
As-built Drawings of the Pump Station and Force Main
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e As-built of Electrical and Control Schematics
10.  Appendix C: Arc Flash Study
11.  Appendix D: Manufacturer’s Operation & Maintenance Manuals

12.  Appendix E: Equipment Warranties

7.4 Pump Station Selection Criteria

The Lousia County Water Authority/Town of Lousia will only accept suction-lift style pumping
stations. In cases where ultimate flows are 150,000 gpd or less, consideration may be given to
alternative pump station designs, subject to the Lousia County Water Authority or Town of Lousia.

7.4.1 Design Flow

The Developer shall design pump stations for the ultimate build-out peak flow from the drainage
area, which is a minimum of 2.5 times the average daily flow unless otherwise directed by the
Lousia County Water Authority or Town of Lousia. The Developer shall include pump curves,
flow calculations, system curves and a drainage area map in the sewage pumping station plans.

All sewage pumping stations shall have a minimum of two (2) pumps and shall follow the SCAT
regulations.

7.4.2 Design Limitations
The following design limitations should be observed for each style of station.
1. Site Configuration for Vehicle Access

a. The pump station shall be configured to permit a 25-foot-long truck to exit the travel way
and pull up to the security gate without stopping or impeding traffic.

b. The station layout shall permit trucks with a minimum 42 foot turning radius the ability to
ingress and egress the site and the ability to turn the truck around, if necessary, to re-enter
the travel way.

2. Suction-Lift Pump Stations
a. Definition:

Suction-Lift stations are defined here as those where the pumps are positioned on top of in
the wet well.

b. Configuration:

The Developer shall design suction-lift pumping stations with a pump room located above the
wet well inclusive of the pumps, valves, piping, and process equipment. Sensitive electrical
equipment such as the motor starters (VFDs, etc), distribution panels, and pump station control
panel shall be located in a physically separate, non-process, climate-controlled electrical room.
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A sluice gate shall be provided on the influent pipe of the wet well with the operating stem
extended up to grade level, to isolate flows to the wet well.

The pump room shall contain the pump discharge shut-off and check valves along with the
flow meter. Isolation valves shall be provided on either side of the flow meter to allow for
removal for service. The Developer shall provide a surge relief valve on the discharge force
main before the piping leaves the station. Surge relief valves and piping shall discharge to the
wet well. All piping including vault piping and components shall be coated with suitable
chemical resistant coating. An emergency generator shall be provided.

Aluminum hatches shall be installed at the top the wet well, outside of the pump room.
Aluminum hatches shall be sized to remove the largest piece of equipment.

c. Special Conditions:

When site conditions prevent access of Lousia County Water Authority or Town of Lousia
vehicles with mobile cranes, fixed or portable jib cranes with their associated mounting base
shall be provided with the comminutor basin, wet well, and valve vault.

7.5 Design Criteria for Pump Stations

7.5.1 Pump Selection

7.5.1.1 Pumping Units

All pump stations shall have at least two (2) pumps providing 100 percent reliability in accordance
with SCAT regulations. The Developer shall provide a non-prorated warranty from the pump
manufacturer for all pumps against defects in workmanship and material for a period of five (5)
years or 10,000 hours of operation under normal use, operation, and service, effective from the
earlier date of acceptance by the Lousia County Water Authority or Town of Lousia or placement
in Beneficial Use. The Developer shall provide Gorman-Rupp suction-lift pumps.

7.5.1.2 Pump Openings

All pumps shall have openings and passages large enough to permit the passage of a 3- inch-
diameter sphere. All pumps shall have cleanout ports.

7.5.2 Wet Well

The Developer shall divide wet wells at stations three (3) MGD or larger into two (2)
interconnected sections to facilitate repairs and cleaning. The effective capacity of the wet well
should be so that one pump shall run continuously at least five (5) minutes of every 30-minute
period at the minimum flow. The wet well fillets shall have a minimum slope of one-to-one to the
hopper bottom and have a hopper bottom no larger than necessary for the proper installation and
function of the inlet. The Developer shall design the wet well size and control settings to avoid
heat buildup in the pump motor due to frequent starting and to avoid septic conditions due to
excessive detention times. Provide a visual gauge for the wet well level.
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7.5.3 Surge Analysis

In a pressurized Sanitary Sewer system, events that create pressure surges include:

e Pump power failure
e Pump shutdown/startup cycles
e Pipeline rupture.

When pumps cycle off or there is a power failure, transient surge pressures can damage piping.
Reduced voltage solid state starters may be required to reduce surge pressures. As backup
protection, a surge relief valve may be required at the pump station, to provide for events of power
failure, or a failure of the soft start/stop equipment. The Developer shall perform a surge analysis
of the discharge force main when the velocity exceeds 3.5 fps and/or the total dynamic head (TDH)
imparted by the pumping system is anticipated to exceed 150 feet when the pump station is
operating at peak flow (i.e., for a three-pump station using Variable Frequency Drives (VFDs), the
TDH produced when two (2) pumps are operating at 100% speed and the wet well level calling
for lag pump on is reached).

7.5.4 Valves and Piping

The Developer shall provide eccentric plug valves on the suction and discharge lines of each pump
to allow the pump to be isolated. The Developer shall provide a check valve with an external arm
and limit switch on each discharge line between the pump and the eccentric plug valve. Check
valves for pumps shall have external limit switches for indication of open and/or closed indication
back to PLC or control panel. Mounting of limit switches shall be separate from piping related to
the check valves. Limit switches are to be mounted on 4 square metal plate, attached to channel
with post base bolted to floor. Metal plate shall be mounted as to allow for adjustment to limit
switch. Channel shall be extended above the center line of check valve to allow for future
adjustments. All wiring from limit switches shall meet NEC standards.

The velocity in the suction line shall not exceed six (6) fps, and the velocity in the discharge line
shall not exceed eight (8) fps. The Developer shall provide pressure gauges with isolation valves
on the suction side of the pump and the discharge side of the check valve. The Developer shall
provide gauge taps with valves on the suction and discharge side of each pump. Where necessary,
the Developer shall provide a surge relief valve. The Developer shall install the surge relief valve
with an isolation valve so that it can be taken out of service without shutting down the force main.

The emergency bypass connection shall be above ground and bypass connection size shall be in
direct relationship with force main diameter with cam lock connection.

7.5.5 Lighting

Light-emitting diode (LED) lighting levels shall meet minimum building and electrical code
requirements or as required during plan review. The Developer shall provide lighting fixtures rated
for the environment in which they are installed. The Developer shall provide vapor-proof,
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corrosion-resistant lighting mounted with stainless steel hardware/fasteners in comminutor basins,
wet well/dry well configurations, and valve vaults. All lighting fixtures shall be located in an
accessible areas for maintenance.

Interior lights, exterior pole lights, and lights around the control building shall be activated by an
intrinsic exterior photoelectric switch. All exterior lights shall be wired to independent switches
inside the control building that can manually keep the lights off. Lighting design is subject to the
review and approval by the Louisa County Water Authority to account for the specific site
conditions. When requested, the Developer shall provide shrouding around exterior lights and
provide a lighting analysis documenting the lighting levels. All outside lighting shall be controlled
from ONE photocell, in an accessible location, with an override switch. Lighting in the wet well
areas shall be Class I, Division 2 LED fixture for hazardous locations.

7.5.6 Flow Measurement

The Developer shall provide a magnetic flowmeter that has an output of four (4) to 20 milliamperes
direct current (mADC). All flowmeters shall have manufacturers’ startup and calibration. The
Developer shall provide valves and couplings on each side of the flowmeter, and a bypass around
the flowmeter. The Developer shall provide a human-machine interface touchscreen that is
designed to trend the flow data from the pumps and has the capability to chart and totalize the
flows.

The Developer shall provide magnetic meters with grounding rings on each side of the sensor. The
Developer hall locate flow metering equipment, except for the sensor, in the control building. The
Developer shall retain the manufacturer’s field service technician to seal the flowmeter
termination, which shall prevent migration of groundwater through the raceway into the
equipment. The flow meter shall be commissioned by the manufacturer’s field service technician
at the station.

7.5.7 Controls

The Developer shall provide pumps that are controlled by two submersible level transducers in a
stilling well. Primary pump control shall consist of a Modicon M340 PLC with required memory
and functional capacity to perform the specific sequence of operation with scheduled input and
outpoint points in accordance with a human- machine interface touchscreen for backup control, in
accordance with the Louisa County Water Authority SCADA requirements. The Louisa County
Water Authority shall provide control narrative and all control and monitoring points that are
required for the design.

7.5.8 SCADA Field-wired Circuits

The Louisa County Water Authority shall approve all control narratives and PLC specifications.
All desired control and monitoring points to be provided and installed by the Developer.

7-8



7.5.9 Ventilation

The Developer shall provide ventilation for all pump stations for those periods when the station is
occupied.

The Developer shall not use dampers on the exhaust or fresh air ducts, nor any fine screens or other
obstructions in the ducts that may cause clogging. Ventilation equipment shall be a ducted style
centrifugal fan, backward-curved, with the air flow path making a 90-degree turn inside the fan.
Direct drive exhaust fans are preferred. The Developer shall provide a thermostat for Control
building fans.

1. Pump Room

Ventilation shall be sized for 12 air changes per hour.

7.5.10 Water Supply

The Developer shall extend public water to the pumping station for wash down and cleanup
operations. The Developer shall provide water service into the station with either a 2-inch, SDR-7
service pipe or a 4-inch ductile iron service pipe and have a 1.5- inch water meter, provided by the
Lousia County Water Authority or Town of Lousia set in accordance with the details of this
Manual. If public water is not available, the Developer shall provide a non-potable well at the site
and the Developer is responsible for securing all required regulatory permits. The Developer shall
take appropriate cross-connection measures to ensure that no physical connection exists between
any potable water supply and a sewage pumping station that, under any conditions, might
contaminate the potable water supply. Developer shall provide an interior host bibb, exterior, frost-
proof hose bibb, a hose rack located at each hose bibb, and two (2) 25-ft heavy-duty rubbers hoses.

7.5.11 Structures

The Developer shall provide a layout of the station for the Lousia County Water Authority or Town
of Lousia for approval to accommodate working clearances to maintain or install equipment. The
Developer shall locate access hatches in the station appropriately sized to facilitate the removal,
installation and maintenance of equipment in the station without disrupting the operation of the
facility. The Developer shall provide aluminum hatches with stainless steel hardware/fasteners,
locking hasps, and automatic hold-open arms. The Developer shall include a floor drain in the
pump room. Floor drains shall have a P-trap and shall discharge to the wet well and be installed
with a check valve or flapper valve to prevent sewage from entering the structures if the wet well
floods.

7.5.12 Control Building

The Developer shall provide or construct a precast or brick and block building as approved by the
Louisa County Water Authority or other development conditions required by Louisa County or
community association covenants. The Developer shall provide a building that is consistent with
the architectural style of the community which is sized to accommodate all proposed equipment
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and to provide adequate space for personnel to operate and repair the equipment in the building
with the access doors closed. For precast buildings, a precast concrete roof shall be provided
(penetrations through the precast concrete roof are not acceptable). A standing seam metal roof
shall be provided for brick and block buildings with a 35-year finish warranty. The Developer shall
provide thermostatically controlled cooling and heating equipment in the electrical room and
locate the thermostats controlling all heating, ventilation, and air conditioning (HVAC) equipment
in an easily accessible area. Equipment in the control building shall be electrically grounded
separately from the lightning rod and telecommunication systems.

7.5.13 HVAC

The HVAC unit shall be size appropriately per the engineered heat load calculation and design for
industrial corrosive environments. The equipment should have corrosion resistant coating on the
evaporator coil & condenser coil, the coating should protect the coil from leakage and premature
failure. The system shall be designed to operate and maintain ambient temperature of below 75F
and humidity conditions ranging from between 30 and 60 percent.

The HVAC systems shall be tested and certified acceptable performance before placing it into
normal operation.

7.5.14 Pump Starter

Pumping units shall be equipped with two methods of starting. Acceptable methods of starting a
pump unit include Variable Frequency Drives (VFD), Reduce Voltage Soft Start (RVSS) for soft
start/stop controls, and across-the-line starting as approved by the Louisa County Water Authority.

7.5.15 Reliability

All sewage pump stations shall be provided with a SCADA system in accordance with this Manual
to permit the continuous monitoring by the Louisa County Water Authority. The SCADA system
shall be integrated to the pump stations permanently mounted backup generator and automatic
transfer switch as is required for all Reliability Class 1 stations.

All pumping stations shall have 100 percent back-up power reliability (Class 1 reliability) provided
and installed by the Developer. The Developer shall provide electric power to the station by
distribution lines and by a propane emergency generator. Diesel-powered generators will be
considered on a case-by-case basis. The power sources shall provide sufficient power to operate
the pumps, lighting, and ventilation systems during maximum design flow conditions. Pumps shall
automatically restart upon loss of utility power, initiation of emergency power, and restoration of
utility power; an Operator shall not be required to physically restart the pumps in any of these
scenarios.

The Developer may opt to provide a propane-driven backup motor for one of the pumps in lieu of
sizing a generator for pump operation. Pumps shall automatically restart upon loss of utility power,
initiation of emergency power, and restoration of utility power; an Operator shall not be required

7-10



to physically restart the pumps in any of these scenarios. If the Developer chooses to provide this
option, the emergency generator shall provide sufficient power to operate the ancillary systems
including lighting and ventilation systems during maximum design flow conditions.

The distribution lines and the generator shall have a means of being disconnected before the
generator switch gear. The generator shall automatically switch online in the event of a power
failure. The pumps shall automatically restart when switching from utility power to generator
power or from generator power to utility power. A push-button restart of the pumps in the event of
a loss of power is not acceptable. The Developer shall provide generator switchgear that is fully
automatic with the ability to sense a single-phase power condition and switch to the generator
power system with a minimum time delay. The Developer shall protect both power sources with
fuses or breakers before the transfer switch.

7.5.16 Pump Station Power System Design

The Developer shall protect the station’s power supply and equipment from lightning by providing
a lighting protection system with a separate and isolated ground. The Developer shall provide a
final step-down transformer on each electric feed line with adequate physical separation between
them to prevent a common mode failure. The Developer shall provide a separate buss for each
power source. The electric transmission line and the emergency generator shall remain separate
and form separate distribution substations up to the internal buss system transfer switch to preclude
a common mode failure of both sources.

The Developer shall coordinate breaker settings or fuse ratings to effect sequential tripping so that
the breaker or fuse nearest the fault shall clear the fault before the other breakers or fuses are
activated. The Developer shall pad mount all lighting transformers and shall configure the load
distribution panel so it is not an internal part of the transformer. The Developer shall provide an
automatic transfer switch equipped with a manual bypass.

7.5.17 Electrical Equipment Type

The electrical equipment in the generator and control building and wet well shall comply with the
appropriate requirements of the National Electrical Code as well as the Virginia Uniform Statewide
Building Code in effect. Aluminum buss bars, wire, connectors, or lugs are not permitted.

The Developer shall protect three-phase motors and their starters from electric overload and short
circuits on all three phases. All motors shall have a low-voltage protection device that shall cause
and maintain the interruption of power to the motor upon the reduction or loss of voltage. The
Developer shall provide temperature detectors in the stators and bearings of larger motors (50 hp
or more) to indicate overheating.

All wires installed in underground conduits shall have moisture-resistant insulation as identified
in the National Electrical Code. The Developer shall provide thermoplastic high-heat-resistant
nylon (THHN) stranded wire for all wiring installed in raceways. The Developer shall provide all



Type-SO electrical cables with sunlight and ultraviolet protection. All four (4) to 20 mADC signal
cables shall have shielding properly terminated on one end of the cable run.

The Developer shall provide control and operating equipment and safety devices constructed of
corrosion-resistant materials; stainless steel, aluminum, or fiberglass. The Developer shall paint
all surfaces not otherwise protected, such as concrete, using a two-step process: primer and then
paint. Approved primer is Sherwin Williams Macropoxy® 646; approved paint is Sherwin
Williams ACROLON™ 218 HS. The Developer shall include a painting schedule in the sewage
pumping station plans.

The Developer shall provide Crouse Hinds cast device boxes constructed of non-corrosive
materials for all surface-mounted electrical device boxes and small junction boxes subject to
moisture. All boxes shall have mounting lugs; mounting holes drilled in the back of the box are
unacceptable. The Developer shall provide covers with gaskets and stainless steel screws for all
boxes and provide covers from the same manufacturer as the boxes. The Developer shall install all
boxes with stainless steel hardware/fasteners.

Moisture-proof bell boxes are not acceptable.

The Developer shall provide a stainless steel wire mesh strain relief fitting that is properly sized
for the cable for any cable subject to stress or strain. The Developer shall protect all cables from
stress, crush, and abrasion. The Developer shall provide provisions to mitigate the migration of
liquids and gases into the equipment from all cables installed in raceways.

The Developer shall size the emergency back-up power supply generators to provide 100 percent
reliability to fully operate the station. The Developer shall provide an adjustable time delay
between all functions and transitions for the generator, which shall include the capability of holding
in the “neutral” position for an adjustable time period between all transitions. The Developer shall
provide sound-attenuated enclosures for generators located outside the building. Developer shall
fill the generator’s fuel tank after all startup testing is completed.

The Developer shall provide Cutler Hammer or Square-D for all electrical distribution equipment.
The Developer shall provide electrical equipment that is protected by a Solid State Advanced
Control Phase Monitor, PLMU11 or ATC/Diversified model SLU-100- ASA and be consistent with
the Town of Louisa and/or Louisa County Water Authority SCADA Design & Configuration
Standards.

The Developer shall provide NEMA 4 for indoor electrical enclosures, NEMA 4X for electrical
enclosures below grade and outside, and explosion-proof and corrosion- resistant electrical
enclosures located in a wet well. The Developer shall provide PVC coated pulling devices and
junction boxes for wet well applications.

The Developer shall provide 0.75-inch diameter or greater conduit for all wiring conduit.
Galvanized rigid conduit is permitted, except in the wet well, where PVC-coated rigid conduit is



required. The Developer shall size conduits to facilitate wiring for the ultimate design conditions.
The Developer shall recoat PVC-coated rigid conduit, where the coating was removed during the
installation of the conduit with PVC. The Developer shall provide PVC coated conduit straps for
wet well applications and corrosion-resistant conduit straps for all other applications. The
Developer shall provide aluminum, or other material approved by the Louisa County Water
Authority, for channels used to mount electrical equipment or conduits. Rigid metal conduit shall
be used meeting Class 1 Div. 2 requirements; however, EMT conduit or aluminum conduit shall
not be used. Per the NEC Class 1 Div. 2 conduit shall be potted/sealed.

The Developer shall identify all foreign sources of electrical power entering a control cabinet or
motor control cabinet and provide a means of disconnecting the power.

7.5.18 Electrical Equipment Location

The Developer shall install electrical switchgear and controls in the building. Any equipment
remotely located from the distribution panel shall have a lockable service disconnect on the line
side. The Developer shall locate the emergency back-up power supply generator on a concrete pad
inside the pump station lot and provide a prefabricated sound-attenuated enclosure to protect the
generator from the weather and a skid-mounted tank for storing its fuel. The Developer shall
provide skid-mounted tanks that are double-walled for leak containment, sized to hold adequate
fuel to run the generator for 24 hours at 100 percent load and which meets all VADEQ and U.S.
Environmental Protection Agency regulations. The Developer shall provide a fuel storage level
indicator in the control building and point tie it to the Louisa County Water Authority SCADA
system for monitoring. The Developer shall equip the generator with a block coolant heater, battery
charger, and an alarm indictor to display the cause of a generator failure. The Developer shall
provide controls for starting the emergency generator completely independent of the normal
electric power source. The Developer shall provide a starting system that is sufficient to start the
generator a minimum of three times without recharging and be alarmed and instrumented to
indicate a loss of readiness.

The Developer shall protect all motors and control enclosures from moisture, weather, and water
under pressure in accordance with the manufacturer’s recommendations. The Developer shall
provide splash-resistant motors for indoor applications.

The Developer shall provide all equipment in accordance with the approved sewage pumping
station plans and the manufacturers’ recommendations. When laying out the location of the
equipment in the control and generator building, the Developer shall consider the necessary
separation between devices to provide adequate ventilation and the location of door, hatches, and
panel covers to avoid conflicts among these items when they are opened and closed. The Developer
shall provide provisions for housekeeping pads to keep equipment off the floor.



The Developer shall provide a moisture-proof, NEMA 4X enclosure constructed of non- corrosive
materials for all equipment located outside the control building. The Developer is required to
maintain the integrity of these enclosures.

7.5.19 Access and Security

The Developer shall provide a 12-foot-wide paved access road to the pump station. The minimum
road section shall consist of a compacted sub-grade, 6-inches of VDOT 21-A stone, and 2-inches
of compacted VDOT SM-2A bituminous concrete. The grade on the road shall not exceed 10
percent (10%). The Developer shall provide unrestricted ingress and egress to the Louisa County
Water Authority from a public right-of-way to the pumping station. On long access roads,
Developer shall provide, at the entrance to the access road from the public right-of-way, a locking
gate that has been reviewed and approved by the Louisa County Water Authority.

An unrestricted, all-weather access road to the station is constructed and maintained by Developer
until the permanent access road is complete and accepted by the Louisa County Water Authority.
the Louisa County Water Authority staff shall have access to the station at all times.

The Developer shall provide an 8-foot-high black vinyl-coated chain link security fence topped
with three strands of barbed wire, angled at 45-degrees away from the pumping station, around the
pumping station lot. The requirement to use vinyl coating applies to all fabric, posts, ties, and
fittings; galvanized fencing is not permitted. Privacy slats may be required to be provided and
installed by the Developer depending upon the location and the application as determined by the
Louisa County Water Authority. The Developer shall equip the fence with a top rail and a bottom
tension wire. The Developer shall provide access to the station with a 12-foot wide, lockable gate.
The Developer shall key all door locks and padlocks in the station to the Louisa County Water
Authority standard keys as provided by the Louisa County Water Authority.

The Developer shall provide a minimum of 3.5-foot separation between the security fencing and
structures or as required for building and grounds maintenance and future equipment removal and
maintenance.

7.6  Testing, Acceptance, and Warranties for Sewage Pumping Stations

7.6.1 Pre-Testing, Start-Up, and Beneficial Use Inspections of Sewage
Pumping Stations
For new sewage pump stations constructed for new development where there is no existing source

of influent sewage, the Developer shall successfully complete the following testing and inspections
requirements. Prior to beginning testing, the Developer must complete the following:

. Substantially complete all construction.
J Pass all building trade inspections and acquire all related permits from the governing
authorities.



. Achieve Beneficial Use status for the sewage pumping station force main.

. Ensure all sanitary sewer mains receiving the force main discharge are placed in
Beneficial Use status or are in a status of being owned and operated by the Louisa
County Water Authority.

1. Pre-testing to prepare for start-up:

a. Independently verify complete operation of the sewage pump station.

b. Conduct successful pretesting of the SCADA system with the the Louisa County Water
Authority.

c. Acquire a start-up check list from the Louisa County Water Authority.

d. Conduct required testing necessary for the Engineer to certify the station was built in
conformance with substantial completion and operates as designed.

2. Start-up testing and inspection:

a. Schedule and facilitate training of Louisa County Water Authority staff by the equipment
manufacturers.

b. Successfully tests all major pieces of equipment including pumps, generator, automatic
transfer switch, flow meter, check valves, control system, and SCADA system to the
satisfaction the Louisa County Water Authority.

c. Verifies all sensors, alarms, SCADA, and start-up of equipment operate as designed for
various operational scenarios.

d. Ifthe sewage pumping station is not placed into Beneficial Use within 90 days of successful
start-up testing, the Developer must go through start-up procedures again before being
placed into Beneficial Use.

3. Beneficial Use inspections to place the sewage pumping station into service:

a. Provide written certification by the Engineer that sewage pumping station was built in
substantial conformance with the plans and specifications.

b. Acquire a CTO for the sewage pumping station.

c. Submit a temporary flushing plan for the sewage pumping station to exercise the pumps
and minimize the retention time in the force main.

d. Deliver Operations and Maintenance Manuals for the sewage pump station.

e. Transfer property and access rights for the sewage pumping station to the Louisa County
Water Authority.

f.  Submit information for the sewage pumping station’s electrical account to the Louisa
County Water Authority so that the account can be assigned to the Louisa County Water
Authority.

The Developer has sixty (60) days to address all punch list items and to place sewage pumping
station into Beneficial Use. If all punch list items are not addressed or the station is not placed into
Beneficial Use within the sixty (60) days, a new and full inspection is required.
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The Louisa County Water Authority will only permit a sewage pumping station to go into
Beneficial Use status if tributary flows are to be delivered to the station within 60 days of
Beneficial Use. The Louisa County Water Authority will not place a station into service via
Beneficial Use nor commence the start of warranties until flows are delivered to the station and
operations by the Louisa County Water Authority are necessary.

Sewage pumping stations are not eligible for Partial Beneficial Use status.

7.6.2 Five (5)-Day Acceptance Testing of Sewage Pumping Stations

When a new sewage pumping station is replacing an existing station or is to receive flow from an
existing source of sewage, the Developer shall conduct a five (5)-day acceptance test prior to
Beneficial Use inspections. Existing sewage flows are temporarily diverted to the new station to
conduct testing by a controlled method.

The purpose of the five (5)-day acceptance test is to operate the sewage pumping station in an
operational mode for five (5) days. The intent is to test all pumping station components, control
systems, and SCADA system (including alarm notifications) under conditions as close as possible
to normal operating conditions.

1. Following the successful completion of the start-up testing and inspection, the Developer
shall submit a detailed plan for the five (5)-day acceptance test and obtain the Engineer’s
and Louisa County Water Authority approval of the detailed plan. After the testing plan is
accepted by the Engineer and the Louisa County Water Authority, the Developer shall
schedule a five (5)-day acceptance test for the sewage pumping station in coordination with
the Engineer and the Louisa County Water Authority.

a. The Developer shall not schedule the five (5)-day acceptance test during any

b. observed Federal Holiday, weekend day, or during scheduled manufacturer
training.

c. The cost for the five (5)-day acceptance test is at the Developer ’s expense.

d. All major pieces of equipment shall be tested including pumps, generator,
automatic transfer switch, flow meter, check valves, control system, and SCADA
system.

2. A successful five (5)-day acceptance test, performed by the Developer, certified by the
Engineer, and accepted by the Louisa County Water Authority, is required prior to placing
the project into Beneficial Use status. A successful five (5)-day test shall include a detailed
report indicating that:

a. All the major equipment worked, as specified, for the duration of the five (5)-

day acceptance test.

b. The control systems worked, as specified, for the duration of the five (5)-day

acceptance test.

c. The SCADA systems worked, as specified, for the duration of the five (5)-day

acceptance test.



7.6.3 Final Acceptance & Project Closeout

1.
a.
b.
2.
County
a.
b.

The conditions of final acceptance and project closeout shall include the following:

Bond release shall not be requested until 6 months after Beneficial Use acceptance.
Pump station functions as designed and no longer requires flushing.

The Developer must request and pass a final inspection for final acceptance by the Louisa
Water Authority.

The Developer has sixty (60) days to address all punch list items from a final inspection.
If all punch list items are not addressed within sixty (60) days, a new and full inspection is
required prior to final acceptance.

The Developer shall request re-inspection from the Louisa County Water Authority after
addressing all punch list items.

The Louisa County Water Authority shall issue a formal letter of acceptance once all punch
list items have been satisfactorily addressed.

7.6.4 Sewage Pumping Station Warranty

1.

1.7

The Developer shall warranty the pump station for a period of one year for all materials,

equipment, and workmanship, effective at the date of Beneficial Use acceptance.

a.

The Developer shall repair or replace defective materials, equipment, or workmanship
within 60 days of written notice by the Louisa County Water Authority at the cost of the
Developer.

New materials shall be used to repair or replace defects or equipment the by original
equipment manufacturer or the Louisa County Water Authority approved qualified
contractor.

If the Louisa County Water Authority must immediately repair or replace defects or
equipment to maintain operation of the sewage pump stations, the Developer shall pay all
associated Louisa County Water Authority expenses.

Final acceptance of the sewage pumping station by the Louisa County Water Authority,
does not relieve the Developer of the one-year warranty responsibilities.

The Developer shall provide a five (5) year warranty for the pumps and the generator from the
manufacturer. The Developer shall purchase an extended warranty from the manufacturer, as

necessary, to provide a five (5) year warranty coverage from the date of Beneficial Use
acceptance.

All written warranties from the equipment manufacturers shall be provided with the equipment

manuals delivered with the Operation and Maintenance Manual.

Spare Parts, Supplies and Special Tools

The Developer shall supply all spare parts for all major equipment, as indicated on the spare parts

list created by the Louisa County Water Authority after its review of the equipment submittals for



the pump station. The Developer shall provide all special tools required for a given station that
uses special (non-standard) equipment. The Louisa County Water Authority or designee shall

specify such special tools during its review of the pump station plans. The Developer shall provide

the following list of supplies with the pump station:

One (1) Push broom and dustpan

One (1) 36-inch curved squeegees with 55-inch handle

25-feet of 5/8-inch heavy duty hose with fire hose type nozzle (two), with hose reel
(outside near hose bib) and hose hanger (inside near hose bib)

55-gallon trash can with lid and dolly

50-feet of 12-gauge electrical extension cord

Fire extinguishers (suitable for electrical fires in control panels; include minimum of
one extinguisher per floor level)

First Aid Kit, OSHA approved (one per floor level)



