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Reference Index

Through out this manual, references will be made to certain manuals and specification books and/or
literature that will require your informational knowledge to insure your proper completion of the scope of
work entitled.

Below are listed these reference materials:

1. Virginia Department of Transportation; Road and Bridge Specifications, January 1994 or
most current issue.

2. Virginia Department of Transportation; Road and Bridge Standards, Vol. | & Il, 1996 or most
current issue.

3. Virginia Department of Transportation; Drainage Manual, January 1980 or most current issue.

4. Virginia Department of Transportation; Urban Manual, 1987 or most current issue.

5. Virginia Department of Transportation; Subdivision Street Requirements, 1996 or most
current issue.

6. Virginia Department of Transportation; Pavement Design Guide for Subdivision and
Secondary Roads in Virginia, 1996 or most current issue.

7. The current National Fire Code

8. The current American Water Works Association Manual
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Introduction

The purpose of this manual is to establish minimum requirements for public improvements to be accepted
for ownership by the Town of Smithfield, Virginia. The manual contains requirements for preparation of
Plans and requirements for construction. The Waterworks and Sanitary Sewer sections, Section | and I,
have been approved by the State Department of Health and may be incorporated in Construction
Documents by reference.

Approval of any plans for a project by the Town or its designated agent shall not relieve the Owner or its
Engineer of the responsibility for errors and/or omissions contained in said plans. By its approval, the
Town does not certify as to the correctness or completeness of plans.

It shall be the sole responsibility of the developer to secure all regulatory agency approvals and permits
required for the prosecution of work associated with a project.

The Developer agrees to indemnify and hold harmless the Town of Smithfield and its agent(s) from and
against all claims, damages, losses and expenses arising out of or resulting from the performance of work
included in any project pursuant to requirements in this manual.

The Town of Smithfield must be notified a minimum of 24 hours prior to the commencement of work, of
any nature, on a project which requires inspection by the Town. Failure to provide proper notification may
result in rejection of the work.

After completion of construction of facilities from approved plans and/or specifications the developer or
owner responsible for the construction shall prepare as-built plans, based on accurate, field-obtained
information, to show actual conditions of the finished construction. The Developer shall furnish the Town
a complete set of reproducible drawings and two (2) sets of prints showing as-built conditions. Receipt of
as-built plans will be a prerequisite to acceptance of the project by the Town and release of bonds that
may be required. The Town will not accept any portion of a project until all facets are complete including
utilities, roads, ditches, etc.
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Article |
Waterworks
1. General
a. All waterworks shall be designed by a professional engineer licensed in accordance with

the requirements of the Code of Virginia. All waterworks shall be in accordance with
these guidelines and requirements of the Commonwealth of Virginia "Waterworks
Regulations”. All Plans and Specifications shall be approved in writing by the Town prior
to commencement of construction.

b. The construction of any new private water system is prohibited unless otherwise
approved by Town Council. The term "private water system" refers to any water line
service to two (2) or more separately platted lots which are not directly owned and main-
tained by the Town.

C. All water distribution facilities and operations shall comply with Part Il Article 3: "Cross
Connection Control and Backflow Prevention in Waterworks" of the Waterworks
Regulations of the Virginia Department of Health. All water distribution facilities and
operations shall also comply with the "Program for Cross Connection Control and
Backflow Prevention" of the Town of Smithfield, Virginia.

d. Water meters shall not be installed until all water lines have been installed and approved
by the Town.
2 Plans
a. All plans for water works shall bear a suitable title showing the name of the project and

shall show the scale in feet, a graphic scale, north arrow, datum, the name of the
engineer, his signature, an imprint of his registration seal, and the date. Plans and
specifications shall include provisions for excavation and backfill, dewatering, sheeting
and bracing, maintenance of traffic and protection of the public, protection of existing
utilities and structures, separation of water and sewer lines, trench widths and
preparation, materials, material testing, details of pipe laying and construction of pipe
lines and appurtenances and other items as may be applicable to the project and all in
accordance with good engineering practices. Plans shall include profiles, details and
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topographic information such as existing and proposed zoning, lot numbers, street pave-
ment, sidewalks, driveways, curb and gutter, storm drains, utilities, trees, shrubbery,
property lines, street names and house numbers (where available) and appropriate
elevations. Each plan shall also include a vicinity map, map and deed book references
for adjacent property and existing easements, and typical sections of streets, roads and
ditches.

b. Plans shall be clear and legible. They shall be drawn to a scale, which will permit all
necessary information to be plainly shown. Datum shall be U. S. National Ocean Survey
(formerly U.S.C & G.S.) Datum, Mean Sea Level = 0.00, and a referenced bench mark
and project benchmark shall be shown.

C. A comprehensive plan of the existing and proposed water lines shall be submitted for
new water distribution systems or substantial additions to existing systems. This plan
shall show existing or proposed streets and all streams or water surfaces. Spot
elevations, with contour lines at suitable locations, shall be included. The plan shall show
the location and size of all existing and proposed water mains. A single cover sheet
showing, in a general layout, all substantial project features, with a sheet index, vicinity
map and legend, shall be provided. The title block shall appear in the lower right corner
of each plan sheet.

d. Detailed plans consisting of plans, profiles, elevations, sections and supplementary
views, and specifications shall be provided.

e. Profiles shall have a horizontal scale of not more than 40 feet to the inch and vertical
scale of not more than 5 feet to the inch where practical. Plan views shall be drawn to a
corresponding horizontal scale. Plans and profiles shall show:

(1) Location of streets and water mains.

(2) Line of ground surface above the pipe, size, material and type of pipe, and the
water main between each two adjacent valves or hydrants.

(3) Locations of all special features such as meters, valves, fittings, hydrants,
concrete encasements and elevated mains.
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(4) All known existing structures and utilities both above and below ground which
might interfere with the proposed construction, particularly sewer lines, gas mains,
storm drains, underground conduits, etc. Whenever available, the size and type of
material shall be indicated.

(5)  Special detail drawings, made to a scale to clearly show the nature of the design,
shall be furnished to show conflicts and/or other critical details.

f. Revised sheets shall contain a revision with identifying notation, date and mark for the
revision.
g. As-Built drawings for the Water lines shall be prepared and submitted when installation of

these lines has been completed. Each sheet shall be stamped “As-Built” and dated.
These drawings shall indicate the location of all mains, lateral, meter and valve boxes +
6”. A full set of “As-Built” drawings will be required.

3. Flow and Size

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 of 8 feet per second, a Hazen-Williams "C" factor no
greater than 120, and a minimum system pressure of 20 psi.

b. Flow requirements shall be based on water consumption required by Table 1, Design
Basis For Water Consumption, Appendix. Any deviations shall be based on sound
engineering knowledge and shall be subject to the approval of the Town.

C. Fire flow requirements shall be in accordance with the latest edition of the National Fire
Protection Association Handbook.

d. Pipes shall be sized based on adequate hydraulic analysis using either maximum hourly
demand or required fire flow with maximum daily demand, whichever produces the more
stringent requirement. Maximum hourly and maximum daily demands shall be as defined
in AWWA Manual "Distribution System Requirements for Fire Protection".
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e. No meter fitting or other device shall be used that limits flow below estimated fire flow
requirements. Regardless of current domestic demand, a separate fire line will be
required.

f. Each fire hydrant shall be provided with a minimum flow of 750 GPM at 20-psi residual
pressure. On cul-de-sacs or dead-end streets which cannot be extended and whose
intersections are not in excess of 500 feet from the nearest existing hydrant, 500 GPM at
20 psi residual pressure will be acceptable.

g. Pipe size shall be a minimum of 6", on looped systems and a minimum of 8", unless
otherwise specified by the Town. 4” pipe may be used on the last 300 feet of pipe
located beyond the last hydrant on cul-de-sacs or streets, which cannot be extended.
Dead-ends shall be eliminated by looping when feasible.

h. Services and meters shall be sized in accordance with the AWWA Manual "Sizing Water
Service Lines and Meters". Minimum service size shall be 1". Each service shall have
an individual tap, except that for duplex and townhouse lots, one 1" service and tap may
be used for two services.

4. Location

a. Water mains shall generally be located on the northern and eastern side of public rights-
of-way and no further than five (5) feet from the right-of-way boundary line. All other
utilities shall be a minimum of 5’ horizontally/vertically from the water main or as per
direction of the Town of Smithfield’s Superintendent of Public Utilities. Water mains will
be permitted in easements only when approved by the Town. Easements shall provide
sufficient space for both installation and maintenance with a minimum width of twenty (
20) feet. Water main shall not be located under sidewalk.

b. Existing and proposed sanitary sewers and storm drainage systems and all other
underground utilities and structures shall be considered in the design and selection of
pipe depths and alignments to avoid conflicts and facilitate maintenance.

C. Recommended minimum hydrant spacing is based on the roadway centerline:
Residential 600’ intervals (400’ radius)
Commercial/Industrial 400’ intervals (250' radius)
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Hydrants in residential areas shall be located at intersections and in the middle of long
blocks whenever practicable. On cul-de-sacs or dead-end streets which cannot be
extended, hydrants shall be placed approximately 400 feet from the end of the cul-de-sac
or dead end.

d. Valves shall be of flange tee and valve configuration (see W-5) located at not over 1,000
foot intervals and at all changes in pipe diameter. Valves shall also be required at all
sides at all pipe line intersections so as to provide shut-off for repairs of limited sections
without interruptions of service to large areas and to facilitate testing.

e. Water mains shall be provided with air release valves and blow-offs at suitable locations
to allow testing, chlorination and draining of the line. Where air relief's are subject to
flooding the open end shall be extended to at least 1-foot above grade and be provided
with a screened downward facing elbow.

f. Where dead ends occur, there shall be provided with a fire hydrant, flushing hydrant, or
blowoff for flushing purposes.

g. Meter boxes shall be located at property lines. All water meter lids shall be of the “touch-
read” type.
5. Conflicts and Clearances
a. Parallel Installation
(1) Normal Conditions - Water mains shall be laid at least ten (10) feet horizontally

from any sanitary sewer or sewer manhole whenever possible. The distance
shall be measured edge to edge.

(2) Unusual Conditions - When local conditions prevent a horizontal separation of
ten (10) feet, a water main may be closer to a sanitary sewer or sewer manhole
provided that:

(a) The bottom of the water main is at least 18 inches above the top of the
sewer.
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(b) Where this vertical separation cannot be obtained the sewer shall be of
AWWA approved water pipe and shall be pressure tested to assure
water tightness prior to backfilling and after backfilling.

(c) The sewer manhole is constructed watertight and tested in place.
b. Crossings
(1) Normal Conditions - Water mains crossing sanitary sewers shall be laid to

provide separation of at least eighteen (18) inches between the bottom of the
water main and the top of the sewer, wherever possible.

(2) Unusual Conditions - When local conditions prevent a vertical separation of
eighteen (18) inches, the following shall be used:

(a) Sewers passing over or under water mains shall be in accordance with
Article 1, Section 5.a.2

(b) Water mains passing under sewers shall, in addition, be protected by
providing:
(i) A vertical separation of at least 18 inches between the bottom of

the sewer and the top of the water main.

(ii) Adequate structural support for the sewer to prevent excessive
deflection of joints and settling on and breaking of the water
main.

(iii) That the length of water pipe be centered at the point of crossing
so that the joints will be equi-distant and as far as possible from
the sewer.

(3) Surface water crossing - Where a water main crosses above surface water, the
pipe shall be adequately supported, completely insulated to protect it against
damage from freezing, accessible for repair or replacement, and above the level
of a 100-year flood and any floating debris it may carry.

C. Sewer Manholes

No water pipe shall pass through or come into contact with any part of a sewer manhole.
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6. Water Main Materials

a. Water mains shall be ductile iron pipe conforming to the following:

Pipe - ANSI/AWWA C151/A21.51, Class 51 minimum.
Fittings - ANSI/AWWA C110/A21.10.

Joints - ANSI/AWWA C111/A21.11 (Mechanical or slip-on).
Cement Lining - ANSI/AWWA C104/A21.4.

b. Gate valves may be iron body, bronze mounted, double disc, non-rising conforming to
ANSI/AWWA C500 or resilient seat, non-rising conforming to ANSI/AWWA C509. Valve
boxes and covers shall be adjustable cast iron with full cast iron lid with the word
"WATER" cast in the top. Gate valves shall be manufactured by AVK or Mueller. Provide
valve extension rod if nut is below 30 inches below grade.

C. Hydrants shall be Mueller "Centurion” with 4-1/2" pumper nozzle and two 2-1/2" hose
nozzles and shall open left.

d. Side outlet fittings for valves or future extensions shall be flanged and provided with valve
and blind flange.

e. Restraint for piping shall be Romac Industries Grip Ring Pipe Restrainer or approved
equal
f. Water taps shall be made with corporation stop and gooseneck. Corporation stops shall

be provided with compression fittings and stainless steel inserts. Water taps for service
lines 2-inch diameter and larger shall be rigid connection and gate valve and shall be
brass or copper unless otherwise specified by the Town. Taps under 2- inch shall be CTS
(copper tube size) plastic rated at 200 psi

g. Coppersetter shall be Ford VHH71-7W-41-43 with padlock wings on key valve, angle
double check valve at meter outlet, 1" C.T.S. compression fitting at inlet, 3/4" iron pipe
fitting at outlet. An 18-inch Schedule 80 PVC pigtail, threaded at both ends, shall be
provided on the outlet side of the coppersetter or as otherwise approved by the Town.

h. Meter boxes shall be 18" plastic with full cast iron lid. Meter boxes shall be located at
property lines. Line setters shall be 18”-24” below the finished grade of the lot. The type
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of meter shall be “schlumberger” or as otherwise specified by the Town. All water meter
lids shall be of the “touch-read” type as specified by the Town — A.Y. McDonald MFG.
Model # 74MDLNLRG (see diagram )

AY. McDonald MFG. Model # 74MDLNLRG

i. Warning tape shall be bright blue plastic with detectable foil and "CAUTION-WATER
LINE BELOW" printed on it. See also Article 1, Section 7.f. Tape shall include a
minimum 10 gauge copper wire for enhanced detectability and shall be installed 18- 24”
above waterline. If CTS material is used, then 10 gauge copper wire shall be provided.

j- Water mains constructed in fill areas shall be MJ or restrained joint ductile iron pipe
extending to nearest manhole or native ground.

7. Installation

a. All water mains shall have a minimum of thirty-six (36) inches and a maximum of forty-
two (42) inches of cover from finished grade, unless otherwise approved by the Town.
Water service lines shall have a minimum of eighteen (18) inches of cover (includes
bottoms of ditches). See “Design Basis For New Sewage Works” (page 63) for additional
cover requirements for pipes and valves.

b. Thrust protection shall be specified on Plans and shall consist of concrete thrust blocks
against undisturbed earth and approved tie rods, or lock type feature joints. Retainer
rings may be permitted. Hydrants shall be protected from thrust by means of tie rods and
retainer glands. Thrust blocks will not be permitted behind temporary plugs.
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C. Where valves are placed at the ends of lines for future extension sufficient length, but not
less than one pipe length, of kicker joint shall be installed to hold the valve in place with
retainer clamps on the valve. Dead-end lines shall be provided with an air release or
blow-off corporation valve.

d. Pipe shall be supported over its entire length by a continuous and uniform bedding.
Where unsuitable material is encountered provide select bedding as shown on Plate S-8.
Stones and rock encountered during trench excavation shall be removed to a depth of at
least six inches below the bottom of the pipe and select fill bedding provided.

e. Backfill over pipe shall be compacted in 6-inch layers. Select backfill material may be
required if the native material is deemed by the Town to be unsuitable for backfill. Under
areas to be paved 90% of maximum density as determined by ASTM D698 shall be
achieved. It shall be the responsibility of the Contractor to engage a certified laboratory,
approved by the Town, to make compaction tests to verify that adequate compaction has
been attained.

f. Any plastic or other nonmetallic pressurized conduit installed underground shall have
installed with it a warning tape of electrically conductive material. Such shall be installed
directly over the pipe at a depth of twelve inches. In addition a continuous 10 gauge
copper wire shall be taped directly on the top of the pipe.

g. Installation of new water mains and connection to existing water mains shall be subject to
the requirements of the "Cross Connection Control and Backflow Prevention Program" of

the Town of Smithfield".

h. No flushing devices, or chambers or pits containing valves, blow- offs, meters or other
such accessories, shall be directly connected to any sewer.

8. Water Main Testing

a. A hydrostatic pressure test shall be made for all water mains which includes the
coppersetter. Procedure shall conform to ANSI/AWWA C600. Test pressure shall be
150 psi for 2 hours with NO pressure drop.

b. Tapping sleeve valve, when installed, will be required to be pressure tested for 10
minutes at 150 psi with no pressure drop.
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C.

All other testing including flushing ,disinfection, and coliform shall be in accordance with
HRPDC Reginald Standards, these Special Provisions, and VDH Regulations

9. Disinfection

a.

Chlorination

After completion of testing the main shall be flushed at a minimum velocity of 2.5 feet per
second and disinfected by chlorination in accordance with AWWA Specification C601 and
the Virginia Department of Health Waterworks Regulations. Any of the three (3) methods
of chlorine application given in the Waterworks Regulations may be utilized as
appropriate. Otherwise, the continuous feed method shall be employed as follows:

Potable water shall be introduced into the pipe main at a constant flow rate.
Chlorine shall be added at a constant rate to this flow so that the chlorine
concentration in the water in the pipe is at least 50 mg/l. The chlorinated water
shall remain in the main at least 24 hours after which the chlorine concentration
in the water shall be at least 10 mg/l. All valves and appurtenances shall be
operated while the chlorine water remains in the main.

Bacteriological Testing

After the lines have been chlorinated and flushed, two water samples for bacteriological
analysis shall be collected at least 24 hours and not more than 72 hours apart and
analyzed by a certified laboratory. These samples will be taken in the presence of a
Town representative and placed in a sealed container which shall be approved and
accepted by the Town. These samples shall be collected at regular intervals, not
exceeding 2,000 feet throughout the length of pipe line. The results of these samples
must indicate no coliform contamination before the pipe, tanks, or equipment can be
utilized as part of the waterworks. If contamination is indicated, then the disinfection
procedure must be repeated.

ARTICLE Il
Sanitary Sewers

1. General
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2.

Plans

Sanitary sewers shall be designed by a professional engineer licensed in accordance
with the requirements of the Code of Virginia. Sanitary sewers and building sewers shall
be in accordance with these guidelines, the Uniform Statewide Building Code, ordinances
of the Town of Smithfield, and requirements of the Commonwealth of Virginia "Sewerage
Regulations". All Plans and Specifications shall be approved in writing by the Town prior
to commencement of construction.

The construction of any new private sewer is prohibited. The term "private sewer" refers
to any sewer serving two (2) or more separately platted lots which is not directly owned
and maintained by the Town.

Combined sewers are prohibited.

All plans for sewerage works shall bear a suitable title showing the name of the project and
shall show the scale in feet, a graphic scale, north arrow, datum and the name of the
engineer, his signature, an imprint of his registration seal, and the date. The Plans and
Specifications shall include provisions for excavation and backfill, dewatering, sheeting and
bracing, maintenance of traffic, protection of the public, protection of existing utilities and
structures, separation of water and sewer lines, trench widths and preparation, materials,
material testing, details of pipe laying and construction of pipe lines and appurtenances and
other items as may be applicable to the project, all in accordance with good engineering
practice. Plans shall include profiles, details and topographic information such as existing
and proposed zoning, lot numbers, street pavement, sidewalks, driveways, curb and gutter,
storm drains, utilities, trees, shrubbery, property lines, house numbers (where available)
and appropriate elevations. Each set of plans shall also include a vicinity map, map and
deed book references for adjacent property and existing easements, and typical sections of
streets, roads and ditches. Methods of abandonment of existing sewers and laterals shall
be shown.

The plans shall be clear and legible. They shall be drawn to a scale which will permit all
necessary information to be plainly shown. Plans generally should not be larger than 24
inches x 36 inches. Datum shall be U. S. National Ocean Survey (formerly U.S.C. &
G.S.) Datum, Mean Sea Level = 0.00, and a referenced benchmark and project
benchmark shall be shown.
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C. A comprehensive plan of the existing and proposed sewers shall be submitted for new
sewer systems or substantial additions to existing systems. This plan shall show existing
or proposed streets and all streams or water surfaces. Spot elevations with contour lines
at suitable locations shall be included. The plan shall show the location, size and
direction of flow of all existing and proposed sanitary sewers and pumping stations. A
single cover sheet showing, in a general layout, all substantial project features, with a
sheet index, vicinity map and legend shall be submitted. The title block shall appear in
the lower right corner.

d. Detailed documents consisting of plans, profiles, elevations, sections and supplementary
views, and specifications shall be provided.

e. Profiles shall generally have a horizontal scale of not more than 40 feet to the inch and a
vertical scale of not more than 5 feet to the inch. Plan views shall be drawn to a
corresponding horizontal scale. Plans and profiles shall show:

(1) Location of streets and sewers.

(2) Ground surface above the pipe, size, material and type of pipe, invert and
surface elevation at each manhole, and grade of sewer between each two
adjacent manholes. Manholes shall be numbered. Lateral and cleanout
locations, and cleanout inverts shall be shown where necessary. Where there is
any question of the sewer being sufficiently deep to serve any structure, the
ground and finish floor elevations shall be plotted on the profile.

(3) Locations of all special features such as concrete encasements, sewers above
ground, etc.
(4) All known existing structures and utilities both above and below ground which

might interfere with the proposed construction, particularly water mains, gas
mains, storm drains, underground conduits, etc. Wherever available the size and
type of material shall be indicated.

(5) Special detail drawings, made to a scale to clearly show the nature of the design,
shall be furnished to show conflicts and/or other critical details.
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f. Revised sheets shall contain a revision with identifying notation, date and mark for the
revision.
g. As-Built drawings for the Sewer lines shall be prepared and submitted when installation
of these lines has been completed. Each sheet shall be stamped “As-Built” and dated.
These drawings shall indicate the location of all mains, lateral, meter and valve boxes +
6.
3. Flow and Size
a. Sewers for residential areas shall be designed on the basis of 100 gallons per day per
person with a minimum of four (4) persons per dwelling unit.
b. Gravity sewers for commercial buildings and other uses shall be designed in accordance
with Table 2, "Design Basis For New Sewage Works", Appendix.
C. A minimum peak factor of 2.5 shall be applied to all flows for the purpose of determining
peak flows. In small areas, and where justified, a larger factor shall be utilized.
d. Sewers shall be designed for the ultimate tributary population.
e. No gravity sewer, including laterals to cleanout, shall be less than 6" diameter.
f. Gravity sewer diameter shall remain constant between manholes.
4, Location
a. Sewers generally shall be in center of street in public rights-of-way.
b. Sewers will be permitted in easements only when there is no feasible alternative, and if

approval is granted by the Town. Easements shall provide adequate working space for
installation and maintenance with a minimum of ten (10) feet width for force main and
fifteen (15) feet for gravity sewer six (6) feet or less in depth and twenty (20) feet width for
gravity sewer from six (6) feet to twelve (12) feet in depth. No sewer over twelve (12) feet
in depth shall be placed in an easement.
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C. Existing and proposed sanitary sewers, storm drainage systems and other underground
utilities and structures shall be considered in the design and selection of pipe depths and
alignments in order to avoid conflicts and facilitate maintenance.

d. 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 within 100 feet of the proposed
project.

e. Sewers shall be designed to prevent damage from superimposed loads. Loads due to
the width and depth of trench shall be considered. Minimum cover shall be 24" for ductile

iron pipe and 36" for other pipe materials.

f. All sewers over ten (10) feet in depth shall be ductile iron pipe.
g. Sewers crossing streams, or above ground, shall be ductile iron with watertight joints.
h. Air vents shall be self-bleeding and located at all high points in force mains.

i. All other utilities shall be a minimum of 5’ horizontally/vertically from the water main or as
per direction of the Town of Smithfield’s Superintendent of Public Utilities.

5. Velocity and Grade

a. Gravity sewers shall be designed for a minimum velocity, when flowing full, of 2.0 ft./sec.
using a Manning's coefficient of 0.013. Maximum flow velocity shall not exceed 8.0
ft./sec. Grades shall be uniform between manholes and cleanouts. Short changes in
grade shall be avoided.

b. Minimum grades shall be as follows:
Pipe Diameter Slope
Inches Percent
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6 0.63
8 0.40
10 0.28
12 0.22
14 0.17
15 0.15
16 0.14
18 0.12
Maximum grade shall be less than 20%.
C. Force mains shall be designed with a minimum velocity of 2.0 ft./sec., a maximum flow

velocity of 8.0 ft./sec., and a Hazen-Williams C value of 120. Minimum size shall be 4"

except that consideration will be given to smaller sizes where grinder pumps are used.

Constant grades shall be used where feasible.

Force main discharges require special

consideration of materials, construction techniques and existing and future conditions.

d. At all connections to gravity sewer manholes the difference between entrance and exit

pipe invert elevations shall be at least 0.1 foot where possible.

e. Six (6) inch sewers shall not exceed 150 feet in length and shall be used only at dead

ends that are not extendable.

6. Conflicts and Clearances
a. Parallel Installation
(1) Normal Conditions - Sanitary sewers or sewer manholes shall be at least ten (10)

feet horizontally from any water main whenever possible. The distance shall be

measured edge to edge.

(2) Unusual Conditions - When local conditions prevent a horizontal separation of

ten (10) feet, a sanitary sewer may be closer to a water main provided that:

(a) The bottom of the water main is at least 18 inches above the top of the

sewer.
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(b) Where this vertical separation cannot be obtained, the sewer shall be
constructed of materials and with joints and construction that are
equivalent to water mains, and shall be pressure tested to assure water
tightness prior to backfilling.

(c) Where the bottom of the water main cannot be laid higher than the top of
the sewer, eighteen (18) inches separation and materials equivalent to
water main standards shall be required.

b. Crossings

(1) Normal Conditions - Sanitary sewer crossing water mains shall be laid to provide
a separation of at least eighteen (18) inches between the bottom of the water
main and the top of the sewer, whenever possible.

(2) Unusual Conditions - When local conditions prevent a vertical separation of
eighteen (18) inches, then following shall be used:

(a) Sewers passing over or under water mains shall be in accordance with
Article 2, Section 6.a, subsection 2.b.

(b) Water mains passing under sewers shall, in addition, be protected by
providing:
(i) A vertical separation of at least eighteen (18) inches between the

bottom of the sewer and the top of the water main.

(ii) Adequate structural support for the sewers to prevent excessive
deflection of joints and settling on and breaking of the water
mains.That the length of water pipe be centered at the point of
crossing so that the joints will be equidistant and as far as
possible from the sewer.

C. All sewer line crossings of highways or other major structures shall be steel encased with
adequate venting, protection, etc., as may be required.
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d. No water pipe shall pass through or come into contact with any part of a sewer or sewer
manhole.
e. Ductile iron pipe shall be used when crossing storm sewer and other underground

conduits when the vertical separation is 18 inches or less. Full lengths of pipe shall be
used with a minimum eight feet (8') feet of pipe on either side of the crossing.

f. Sewers entering or crossing streams or estuaries shall be constructed of 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 alternative exists. Such sewers on piers shall be constructed in
accordance with the requirements for sewers entering or crossing under streams.
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, erosion, and impact. The tops of all buried sewers entering or crossing
streams shall be at a minimum of 3-feet depth below the natural bottom of the stream bed
to protect the sewer line. Less cover will be considered if the proposed sewer crossing is
encased in concrete and will not interfere with future improvements to the stream
channel. In paved channels, the top of the sewer lines should be placed below channel
pavement. Sewers shall remain fully operational during the 25-year flood/wave action.
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/wave action.
Sewers located along streams shall be located outside of the stream bed wherever

possible.
7. Manholes and Laterals
a. Manholes shall be located at the end of each line, at changes in pipe size, alignment or

grade and at sewer junctions. Where future extension is possible, stubs must be
provided.

b. For sewer pipe on straight runs, maximum spacing between manholes shall not
exceed the following:

Diameter of Spacing
Pipe (Inches) (Feet)
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81012 350
14 to 18 400
C. Manholes subject to flooding shall be easily accessible and have watertight manhole
covers.
d. Drop manholes should be avoided where feasible. Where the invert elevation of the

incoming sewer exceeds the invert elevation of the outgoing sewer by two (2) feet or
more at the manhole, a drop manhole connection shall be required.

e. On upstream ends of sewers on final runs of 150 feet or less, and 8-inch diameter or
less, cleanouts may be used in lieu of manholes except that on sewers where future
extension is possible, manholes with stubs must be provided.

f. No cleanout shall have an invert elevation greater than 4.5 feet below the ground
elevation.

g. Drop connections to manholes, must be shown where required.

h. Sewer laterals shall have a minimum of fifteen (15) inch vertical clearance between

curbs, gutters, sidewalks, driveways and ramps and shall not be in excess of 75 feet in
length. Minimum cover at ditches shall be 18 inches.

i. The maximum number of laterals entering an inline manhole shall be two (2). Where a
manhole is located at a cul-de-sac or dead-end, the maximum number of laterals entering

shall be three (3).

8. Sewer Materials and Installation

a. Sewers shall be P.V.C. or ductile iron except that sewer over ten (10) feet deep shall be
ductile iron. This will be based on the invert grade of the pipe.
b. P.V.C. pipe shall conform to the following:

Pipe - ASTM Specification D-3034 with minimum SDR of 35.
Joints - ASTM Specification D-3212.

C. Ductile iron pipe shall conform to the following:
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Pipe - ANSI/AWWA C151/A21.51, Class 51 minimum.
Joints - ANSI/AWWA C111/A21.11.

d. Pipe used for force mains shall be ductile iron conforming to the following:

Pipe - ANSI/AWWA C151/A21.51, Class 51 minimum.

Fittings - ANSI/AWWA C110/A21.10, or ANSI/AWWA C153/A21.52, bituminous lined and
coated.

Joints - ANSI/AWWA C111/A21.11, push-on or mechanical.

e. Manholes shall be precast with leveling rings, cast iron manhole frame and cover, and
flexible pipe connection similar to "KOR-N-SEAL". Interior surface shall be painted with
two coats of "Bituminous Super Service Black", as manufactured by Koppers Company,
Inc., or approved equal thereto. Manhole steps shall be PVC or Rubber encapsulated
steel. When a water tight seal is not required, then dust covers shall be installed.

g. Special bedding for P.V.C. pipe is required consisting of compacted crushed stone
(ASTM No. 67, 3/4" to 1/4") from 4" below pipe up to the springline. See detail that is on
plans.

h. Backfill over pipe shall be compacted in 6-inch layers. Select backfill material may be

required if the native material is deemed by the Town to be unsuitable for backfill. Under
areas to be paved 90% of maximum density as determined by ASTM D698 shall be
achieved. It shall be the responsibility of the Contractor to engage a certified laboratory,
approved by the Town, to make compaction tests to verify that adequate compaction has
been attained.

i. The Town may require the Contractor, at the Contractor's expense, to make "Deflection
Tests" of installed P.V.C. Gravity Sewer Pipe. The Deflection Tests shall be performed
after the backfill has been compacted to 95% compaction as determined by soll
compaction tests in accordance with ASTM D 698. The maximum allowable deflection
shall not exceed 5% of the average inside pipe diameter, as determined by using a pull
through mandrel or an approved deflection measuring device. All pipe exceeding 5%
deflection shall be removed and replaced with new pipe and retested. The pull through
device “pig” shall be of a design promulgated by the Uni-Bell Plastic Pipe Association and
have a minimum of 9 arms.
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j- Thrust protection for force main shall be provided as for water main (see Detail W-3).
Restrained joints may also be used by providing such joints a minimum of 30 pipe
diameters from the bend for 90 degree bends and 20 pipe diameters for 45 degree or
less bends.

k. Warning tape shall be bright green plastic with detectable foil and "CAUTION-SEWER
LINE BELOW" printed on it. See also Article 2, Section 8.k. Tape shall include a
minimum 10 gauge copper wire for enhanced detectability.

Any plastic or other nonmetallic pressurized conduit installed underground shall have
installed with it a warning tape of electrically conductive material. Such shall be installed
directly over the pipe at a depth of twelve inches. In addition a continuous 10 gauge
copper wire shall be taped directly on the top of the pipe.

9. Excavation, Bedding and Backfilling

Trenches shall be excavated true to line and grade. Trench sides shall be kept vertical between
trench bottom and 12 inches above the pipe. Excavations must be protected from caving by
suitable sheathing, shoring, and twelve inch (12”) bracing. The bottom shall be carefully finished
to provide a trough such that the bottom ninety (90) degree quadrant of the pipe is in direct
contact throughout its entire length with undisturbed earth. Bell holes shall be provided to insure
that the pipe will rest on the trench bottom for its entire length. Trench width, as measured along
a horizontal plane at the top of the pipe shall be not more than twenty-four inches (24") wider than
the outside diameter of the barrel of the pipe. Wherever wet or unstable soil is encountered which
the Town Inspector deems is incapable of satisfactorily supporting the pipe, such material must
be removed to the depth required and the trench backfilled to the established grade with a
selected bedding fill of gravel or crushed stone. All select bedding fill shall be Class Il
Embedment Material, coarse sands and gravels, with maximum particle size of 40 mm (1-1/2
inches). Backfill shall be placed in six inch (6”) layers and carefully compacted to a depth of
twelve inch (12") over the pipe. The remainder of the backfill shall be compacted by hand or
mechanical means. If backfill material is determined by the Town Inspector to be unsuitable, it
shall be replaced with an acceptable sand/clay select backfill. Compaction shall be to the
following listed percents of maximum density at optimum moisture content as determined by tests
in accordance with A.A.S.H.T.O. Des. T99:

Cohesive Cohesionless
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10.

11.

Location Materials Materials
General Site 85% 90%
Walks 90% 95%
Roads 90% 95%

Infiltration Testing

An acceptance test shall be specified for all gravity sewer lines. The test may be either a
hydrostatic test or an air test.

Hydrostatic Testing - Where hydrostatic testing is specified (infiltration or exfiltration), the

leakage outward or inward shall not exceed 100 gallons per inch of nominal pipe
diameter per mile per day (2400 gpd/mi. maximum) for any section of the system
including manholes. Where the exfiltration test is employed, the line shall be subjected to
a minimum of 4 feet of head, or head to the top of the manhole, whichever is the lesser,
above the crown of the pipe at the upstream manhole of the section being tested. The
infiltration test shall be allowed only when it can be shown that the hydrostatic head
outside the pipe is a minimum of 4 feet above the crown of the pipe for the entire length
of the pipe being tested.

Air Testing - Where air testing is specified, test methods and acceptability criteria shall be
in accordance with ASTM specification F1417-92. Air testing shall generally be
acceptable for all types of pipe and materials. If air testing is employed, the manholes
shall be tested by exfiltration. Lines to be tested will be designated by the Town’s
representative, these lines will be tested at 4 psi at 20 minute increments.

All sewer mains, gravity or force, PVC and /or ductile iron, will be required to have a pull
through device, “pig”, pulled through all lines to determine if any obstructions and/or pipe
deflections have occurred.

Force Main Pressure Testing

All force mains shall be subjected to a hydrostatic pressure test of 75 pounds per square inch.
The duration of each pressure test shall be at least two (2) hours. Each valved section of pipe
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shall be slowly filled with water and the specified test pressure shall be applied by means of a
pump connected to the pipe. Before applying the specified test pressure, all air shall be expelled
from the pipe. Any cracked or defective pipes, fittings, or valves discovered shall be removed
and replaced with sound material and the test shall be repeated until satisfactory. Leakage shall
be defined as the quantity of water that must be supplied into the test section of pipe to maintain
the specified test pressure within 5 p.s.i. Allowable leakage in the section of pipe under test, in
gallons per hour per 1000 feet, shall be as shown in the chart below. If the pipe is less than 1000
feet in length, then the maximum allowable leakage shall be proportional to the length of the pipe,
using the chart below.

Pipe Diameter 18 ft. 20 ft.
(Inches) Nominal Lengths Nominal Lengths

0.37 0.33

6 0.55 0.50

0.74 0.67

10 0.92 0.83

12 1.10 1.00

ARTICLE Il

Sewage Pumping Stations
1. General

a. Sewage pump stations shall be designed by a professional engineer licensed in
accordance with the requirements of the Code of Virginia. Sewage pump stations shall
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be in accordance with these guidelines, ordinances of the Town of Smithfield, and
requirements of the Commonwealth of Virginia “Sewerage Regulations”. All Plans and
Specifications shall be approved in writing by the Town prior to commencement of
construction.

All plans for sewage pumping stations shall bear a suitable title showing the name of the
project, scale in feet, north arrow, datum, vicinity map, the name of the Engineer, his
signature and seal and the date. The plans and specifications shall include provisions for
excavation, foundation, and backfill, dewatering, sheeting and bracing, protection of the
public, materials, material testing, details of construction of pump station and
appurtenances and other items as may be applicable to the project, all in accordance
with good engineering practice. Plans shall include elevations showing site appearance
of the station, sections, details, electrical details and a site plan showing existing
topographic information such as pavement, storm drains, utilities, trees, shrubbery,
property lines, and appropriate elevations as well as new construction including layout
dimensions and final elevations. Each set of plans shall also include a vicinity map and a
typical section of the access road and any drainage ditches.

The plans shall be clear and legible. They shall be drawn to a scale which will permit all
necessary information to be clearly shown. Plans generally should not be larger than 24
inches x 36 inches. Datum shall be U. S. National Ocean Survey (formerly U.S.C. &
G.S.) Datum, Mean Seal Level = 0.00, and a referenced benchmark and project
benchmark shall be shown.

Dimensions and relative elevation of structures, finished floor elevations, the location and
size of piping, surface water levels, 100-year flood level, and ground elevations shall be
shown.

Plans submitted for approval shall be accompanied by technical specifications, hydraulic
calculations, pump curves, and pump cycle calculations.

3. Capacity and Type

Pumps shall be sized to handle the peak flow anticipated from the service area with one
(1) pump. A second pump shall be furnished as standby.
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b.

Pump stations with capacity greater than 100 gpm shall be of the wet well/dry well type.
The Town may elect to permit submersible grinder pump type stations for capacities up to
100 gpm. Grinder pumps, if approved, shall be as manufactured by Hydro-o-matic
Pumps, Inc. All pump stations and lift stations shall have 3 phase motors.

Dry well pumps shall be capable of passing 3" diameter solids unless preceded by a
sewage shredder.

4. Construction

Construction shall be of reinforced concrete with all wall penetrations sleeved.
Superstructure walls shall be masonry or approved precast concrete panels with hipped
frame roof. All hatches and aluminum fabrications shall be 6061-T6.

Wet well shall contain aluminum bar screen with maximum 3/4" openings, aluminum
stairs, emergency suction, intermediate floor, and be provided with adequate lighting and
ventilation. All bolts and fasteners in wet well and the lift stations shall be stainless steel.

See Atrticle Il, Section 8.e for required interior wet well coating.

Dry well shall contain pumps, header piping and valves, sump pump, air relief piping,
stairway, adequate lighting and ventilation.

Motor Room shall contain motors, control panel, remote alarm terminal, adequate lighting
and ventilation

Pump suction velocity shall be 2-6 fps and discharge velocity shall be 2-8 fps.

Electrical service shall be underground. An exterior plug-in connector shall be provided
for connection of a 3 phase portable electric generator if permanent generator is not
provided. Control panel shall include phase monitors, running time meters, convenience
outlet, and lightning suppression.

Exterior of wells below grade shall be coated with a waterproof foundation coating.

Level controls shall be purged bubbler for wet well/dry well type stations and sealed
mercury float for submersible type pump stations.
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i. Remote alarm terminal specifications will be furnished by the Town, but paid for and
installed by the Contractor. Contractor shall provide duplex outlet for service to alarm
transmitter. Connections to alarm transmitter shall be by 18 gage stranded telemetry
wire. If exterior control box is provided for pump controls, it shall be NEMA 4 and have
sufficient space for the alarm transmitter. Separate dry well high level float shall be
wired directly to the alarm transmitter.

j Emergency connection shall be furnished on the discharge force main with 6” quick
disconnects compatible with the Town system.

k. Portable pumps and hoses may be required to be furnished and turned over to the Town
if needed to supplement the Town's continuous operability program.

Wet well/dry well station shall have 8' high chain link fence and double gate.

m. All stations shall have hard surface entrance drive.

n. Submersible stations shall have check valves removable with the pump, removable
winch, separate high water alarm, remote alarm terminal (see Article 3, Section 4.j and
4 k) and sealed stainless steel electrical junction box with a stainless steel riser mounted
on the top deck for ease of pump removal. Separate check valves and isolation valves
shall be located outside the wet well in a vault with aluminum weathertight top and
access hatch. There shall be a mounted outside light with a switch.

0. All stations shall be provided with water service equipped with a hose bibb and a
backflow preventer approved by the State Department of Health. If termination is
outside, hydrant shall be freeze proof type, Simmon #802 yard hydrant with minimum two
(2) feet of soil cover.
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ARTICLE IV
Site Work, Drainage and Streets
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1. General

Design shall be by a professional engineer licensed in accordance with the requirements
of the Code of Virginia. All plans, plats and specifications shall be approved in writing by
the Town prior to commencement of construction.

The Contractor shall be responsible for traffic control during the course of the work and
shall provide certified flagmen, signs, etc., as necessary to meet requirements of VDOT
and/or the Town of Smithfield. At least one (1) lane of traffic shall be maintained on
existing residential streets at all times.

Tree trunks and exposed roots damaged during equipment operation shall be painted
immediately with a good grade of "Tree Paint". All tree limbs damaged during
construction or removed for any other reason, will be sawed to tree trunk and painted
with a "Tree Paint".

The Contractor shall construct and maintain all necessary silt devices sufficient to prevent
soil from being eroded from the site into any adjacent system, ditch or watercourses. Any
material that is eroded shall be promptly removed. The Contractor shall comply with the
current requirements of the "Virginia Erosion and Sediment Control Handbook".

All excavated materials shall be stockpiled so as not to interfere with existing drainage.
Stockpiles shall have as a minimum silt fence installed around its perimeter.

The Contractor shall be responsible for removing and replacing with matching materials
any pavement, driveways, walks, curbs, etc., that must be cut or that are damaged during
construction. Cuts in pavements shall be straight line saw cut. Cuts in curbs and walks
shall be saw cut at an existing joint. Repair as per Article 4, Section 3.c.7.

Plans, profiles and specifications shall include provisions for excavation and backfill,
dewatering, sheeting and bracing, maintenance of traffic and protection of the public,
protection of existing utilities and structures, trench widths and preparation, materials,
material testing, details of pipe laying and construction of pipe lines and appurtenances
and other items as may be applicable to the project and all in accordance with good
engineering practice. Plans (Scale 1"=40' or larger) shall include profiles, details and
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topographic information such as existing and proposed zoning, lot numbers, street
pavement, sidewalks, driveways, curb and gutter, storm drains, utilities, trees, shrubbery,
property lines, street names and house numbers (where available) and appropriate
elevations. Plans shall also include a vicinity map, map and deed book references for
adjacent property and existing easements, and typical sections of streets, roads and
ditches.

b. Elevations shall be based on U. S. National Ocean Survey (formerly U.S.C. & G.S.)
Datum, Mean Sea Level = 0.00. Plans shall show referenced Bench Mark and a
minimum of two (2) Bench Marks established for the project. Permanent benchmarks in
subdivisions shall be established by the developer. The number and locations are to be
determined by the Town’s representative and developer. The benchmark elevation is to
be certified by a licensed land surveyor or a professional engineer.

3. Drainage

a. General - Drainage shall be designed in general by the criteria established in the current
VDOT Drainage Manual. Design and construction shall also meet the applicable
requirements of the Town of Smithfield "Chesapeake Bay Preservation Area Ordinance";
and stormwater management and erosion and sediment control requirements of the
Commonwealth of Virginia Soil and Water Conservation Board. Refer to the current
“Virginia Erosion and Sediment Control Handbook”.

b. Design - Drainage shall be designed by the criteria established in the VDOT Drainage
Manual and in coordination with the following guidelines:

(1) Peak runoff shall be computed by the rational method with the intensity taken
from the intensity-duration curve for Norfolk, Virginia.

(2) Where the drainage basin exceeds 200 acres or when a retention design is
involved, hydrographic or other approved methods are to be used for design
purposes.

(3) Runoff coefficients shall be based on a weighted coefficient for the composite
area.
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(4)

Inlet capacities and pavement spread calculations shall be designed in
accordance with the current VDOT Drainage Manual. These capacities shall be
designed for a storm having a minimum 10-year recurrence frequency. Inlets
shall be spaced to eliminate pavement spreads in excess of ten feet (10’) on the
typical street section calculated on a 10-year recurrence frequency.

Pipe Capacities:

(a) Hydraulic grade line calculations are required which take into account
structure, bend losses, etc. Pipe joints must be designed to withstand
pressures proposed. System must be designed to prevent flooding
during the design event.

(b) Hydraulic grade line calculations must reflect the same design event in
the downstream or receiving facility.

Off-site drainage improvements will be required to prevent the proposed
development from having any significant detrimental effect on the downstream
facilities to a natural outfall.

C. Materials and Standards - Materials and standards shall be in accordance with the

current Virginia Department of Transportation (VDOT) "Road and Bridge Specifications"

and "Road and Bridge Standards", unless otherwise stated.

(1)

Temporary drainage during construction shall be provided by the Contractor to
relieve areas that may cause damage to roadways, etc. and as approved by the
Town.

Concrete shall be Class "A3" Air Entrained (3,000 p.s.i. minimum) for general
concrete and Class "A4" Air Entrained (4,000 psi minimum for precast units).

All storm sewer pipes in Town right of way shall be concrete tongue and groove.
Pipes not subject to traffic loading may be non-reinforced pipe. Pipes subject to
traffic loading shall be reinforced concrete pipe, Class Ill minimum. H.D.P.E.
(High Density Polyethylene Pipe Smooth Bore) may be substituted in lieu of
concrete pipe in all locations in which this pipe will meet or exceed the current
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VDOT Standards and Specifications, and the approval of the Town. Corrugated
metal pipe will not be permitted.

(4) Precast structures are acceptable. These drainage structures shall meet all
current VDOT Standards and Specifications. Drop Inlet T-DI-1 may be furnished
with square "Alternate Top" where wheel loading is not a factor.

(5) Riprap shall be provided at endwalls and flared end sections or as otherwise
specified by the Town.

(6) All new, and where required existing downstream, storm sewer pipes and
structures shall be cleaned of debris and eroded material upon completion of
construction.

(7) No open cut of a public roadway shall be allowed except with written permission

from the Town, accompanied with all necessary bonds. This repair shall be
equal to or greater than VDOT MP-70 (pages 66-68) or as approved by the
Town.

(8) Relocation of any utilities shall be at the Contractor's expense and completed
with site work.

(9) Before digging the Contractor shall call "MISS UTILITY" of Tidewater at 1-800-
552-7001 for location of existing utilities. Prior to construction or excavation, the
Contractor shall assume the responsibility of locating any underground utilities
(public or private) that may exist and cross through the area of construction.
Utility companies shall be notified 48 hours in advance of any excavation in the
proximity of their utilities. The Contractor shall be responsible for repairing, at his
expense, any existing utilities damaged during construction. The above
referenced statement shall be noted on all construction plans. At their expense,
the contractor shall be responsible for repairing any existing utilities or
infrastructure within the right of way of the Town during construction. This repair
shall meet the approval of the Town.
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4.

Streets

(10)

In lieu of CG-6 curb, roll-top curb is to be utilized where applicable by Virginia
Department of Transportation’s (VDOT) current standards and specifications or
as directed by the Town’s representative.
ROLL TOP
{6" at fop of curb =~ 155mm }
{1.5" at invert line ~40mm)

—g" Curb Line
Tr2 nvert Line

I 15" F
s i
[ X vz 1Y

B c d
Dimensions

1ft6in {460mm}
1fi6in  {460mm}
1fi3in  {380mm}

A 11.5in {290mm}
B 1ft0in__ {310mm}
C 2f0in___ {610mm}
D 2imn {30mm)}
E 7in {180mm)}
F

RI

R2

Pavement Design Criteria - Pavement design shall be performed by a Professional

Engineer/Land Surveyor licensed to perform this type of work. Soil sampling shall be

performed as per the current VDOT Pavement Design Guide. Test should be taken a

minimum of 10’ below the finish grade of the proposed street. The Engineer shall submit

to the Town for review test logs, pavement design and bore location map. The following

information shall be submitted to the Town Manager with the pavement design:

(1)

Soil Analysis - Ten-foot (10") deep boring logs of sufficient quantity to determine
the soil profile, related to elevations. The borings shall reflect ground water
elevations, description of materials and blow counts on the samplers. Borings
shall indicate normal water table elevation, and projected seasonable high water
table elevation. Maximum spacing of test shall be 500 foot (250" radius of
coverage per test) and as per the current VDOT Pavement Design Guide. No
less than 2 tests are to be provided. All soil tests are to be performed a certified
Testing Laboratory licensed to perform this type of work. Soil Analysis of
subgrade material shall include:
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(a) Gradation (Sieve and Hydrometer Analysis)
(b) Atterberg Limits.

(c) Moisture density relationships and curves.
(d) Maximum dry weight.

(e) Optimum moisture content.

(f) Specific gravity.

(9) Swell.

(

h) California Bearing Ratio in accordance with Virginia Test Method (VTM-
8), with soaked and unsoaked test results required. Tests shall be taken
at the proposed street subgrade elevation.

(2) Traffic Volumes - On proposed new streets the following minimum 24-hour trip

generation information shall be used or the current “I.T.E. Trip Generation
Manual’, whichever is greater:

Trip Generation Per

Development Dwelling Unit Y%Heavy Trucks
Single Family

Residential 10 5
Townhouse

Residential 6 5
Apartment

Residential 6 5
Schools

Elementary and

Intermediate 0.8/Student 5
High School 1.4/Students 5
Industrial 52/AC 12

Shopping Centers 600/AC 5
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Where proposed streets intersect the boundary of the subdivision providing access to

adjoining undeveloped property, the design traffic shall be based on the number of acres

and the total number of units expected to contribute traffic to the street.

(3) Pavement Design - The pavement shall be designed per Section 316 of the

current “VDOT Road and Bridge Specification Manual”.

(@)

Flexible Pavement. Flexible pavement design shall be in accordance
with Section 315 of the current “VDOT Road and Bridge Specification
Manual” and the current “VDOT Pavement Design Guide for Subdivision
and Secondary Roads In Virginia”.

Off site being private property:
- Minimum subgrade CBR of 15.
- 6-inch minimum compacted subgrade.
- Minimum flexible pavement section:
- Asphalt Surface Course: 2".
- Aggregate Base: 6".
- Compacted Subgrade: 6".

Full Depth Asphalt. Full depth asphalt pavement design criteria shall
conform to the provisions of the Asphalt Institute Manual and/or any
applicable sections of the current “VDOT Road and Bridge Specifications
Manual”. Minimum section shall be:

- 1-1/2-inch surface.

- 10-1/2-inch base.

- 6-inch compacted subgrade.

Soil Cement Base. The use of a design which utilizes soil cement shall
meet Section 307 of the current “WDOT Road and Bridge Specifications
Manual’.

Lime Stabilized Base. The use of a design which utilizes lime stabilized
base shall meet Section 306 of the current “YDOT Road and Bridge
Specifications Manual”.
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(e) Aggregrate Base. The use of a design which utilizes aggregrate base
shall meet Section 309 of the current “VDOT Road and Bridge
Specifications Manual”.

b. Materials and Standards - Materials and standards shall be in accordance with the most

recently adopted Virginia Department of Transportation (VDOT) "Road and Bridge

Specifications" and "Road and Bridge Standards", unless otherwise stated.

(1)

Asphalt shall be in accordance with the Section entitled "Asphalt Concrete" Table
[I-14, "Mixture Design Criteria". Surface mixture type shall include AC-30
viscosity grade.

Aggregate shall be in accordance with Section entitled "Subbase and Aggregate
Base Material", Type | or Il, Sizes 21-A or 21-B.

When materials which are unsuitable for foundations, subgrades or other
roadway purpose occur within the limits of street construction, the Contractor
shall be required to excavate such material below the grade shown on Plans, and
the areas so excavated shall be backfilled with approved suitable materials. The
extent of undercutting and backfilling is to be determined by the Town and at the
developers/contractors expense.

All roadway improvements shall be equal to or greater than the current “VDOT
Road and Bridge Standards”

For concrete color control, concrete mixture for all exposed concrete surfaces of
walks, curbs, gutters and pour-in-place structures shall be from the same
supplier and cement manufacturer.

C. Subdivision Covenants - Subdivision covenants should contain the following

attachments:

Paved private entrance specifications (pages 63-65).

Federal mailbox regulations (pages 69-70).

Along with this statement:

“Columns, posts, walls, signs, brick mailboxes or similar ornamental structures
that do not enhance a roadways’ capacity or traffic safety, shall not be permitted
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within the right-of-way of a subdivision street. Only those structures specifically
authorized by permission of the Town of Smithfield may be located within the
streets’ right-of-way. If at any time in the future any part or parts of attachments
(1), (2) or statement (3) are modified or revised to current standards or
specifications, then the current attachment or statement will be applicable at that
time.”

A copy of the covenant is required for the Town’s file. All homeowners and builders are
required to be knowledgeable of these regulations, which will be effective the date
indicated on the site plan which has been signed and approved by the Town.
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Article V
Standard Details

The following listed standard details apply to improvements in the Town of Smithfield. Other standard
details such as VDOT "Road and Bridge Standards", etc., are referenced in the text.

Waterworks Page
W-1 Valve Box and Valve Extension Detail 40
w-2 Standard Fire Hydrant Setting 41
W-3 Thrust Blocks 42
W-5 Waterworks Details 43

Sanitary Sewers

S-1 Standard Manhole 44
S-2 Shallow Manhole 45
S-3 Drop Connection 46
S-4 Standard Force Main Connections to Manholes 47
S-5 Sewer Lateral 48
S-5A Sewer Lateral by Plumber 49
S-6 Lateral Cleanout 50
S-7 Street Cleanout 51
S-8 Trench Backfill and Select Bedding 52
S-9 Standard Vertical Riser 53
S-10 Air Vent Detail 54
S-11 Control Panel for Grinder Type Pumping Station 55
S-12 Force Main Connection 56
Streets
CG-2 Standard 6” Curb 57
CG-6 Combination 6" Curb and Gutter 58
CG-7 Combination 4” Curb and Gutter 59
CG-12 Curb Ramp (Persons with mobility impairments) 60
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W1

1)

=~

[ 5” 2)

£—2” NOTES:

BUFFALO PATTERN TWO
PIECE SLIDING TYPE.
ADJUSTABLE VALVE BOX
W/ 5 1/4” SHAFT.

VALVE BOX LID SHALL
BE A MINIMUM OF 47
IN DEPTH.

AN % NN
/____ .
g = ég;
= E&
A =2 1G
o w|ge

VARIES

Lok |

VALVE BOX AND

VALVE EXTENSION DETAIL

VALVE EXTENSICN ROD
(LENGTH VARIES)

(NTS)

TOWN OF SMITHHELD, VA

WATERWORKS DETAILS
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NOTE:

1. HYDRANT SHALL BE MUELLER “CENTURION" OR KENNEDY *'K—31A"
WITH 4 1/2° PUMPER AND TWO 2 1/2" HOSE NOZZLES.

2. HYDRANT SHALL BE VERTICALLY PLUMB.
PUMPER CONNECTION SHALL FACE 90" to
STREET CENTERLINE UNLESS OTHERWISE SPECIFIED.

3. WHERE NO CURB IS EXISTING OR PROPOSED
VERIFY SET BACK WITH INSPECTOR.

FIN. GRADE

~

GRAVEL TO EXTEND
ABOVE WEEP HOLE

GRAVEL SUPPORT PAD
MIN. DEPTH = 8
MIN. WIDTH = 18 x 18

UNDISTURBED SOIL

STANDARD FIRE HYDRANT SETTING

NOT TO SCALE

w-2

Smithfield Design and Construction Standards
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|—-—— 8 MAX — =

HYDRANT 7O BE PLUMB

/

VALVE BOX FRAME
AND COVER

4

L,
%

6" OF STONE ABOVE DRIP QPENING

DESIGNATED ON PLANS CATE VALVE

DRIP OPENING

INVERT ELBOW ELEVATION 6 RESILIENT SEAT

CONCRETE THRUST
BLOCK REQUIRED

6_" DUCTILE IRON PIPE

NQO. 57 STONE

-5

MIN. 1/3 CUBIC YARD
OF NO. 57 STONE

1) HYDRANT SHALL BE MUELLER "CENTURION" OR KENNEDY "K—B1A"

WITH 4 1/2" PUMPER AND TWO 2 1/2” HOSE NOZZLES.
2) HYDRANT SHALL BE VERTICALLY PLUMB. PUMPER CONNECTION

FIRE DEPARTMENT.

FLANGE TEE AND VALVE

SHALL FACE 90" TO STREET CENTERLINE UNLESS OTHERWISE SPECIFIED.
3) WHERE NO CURB IS EXISTING OR PROPQOSED, VERIFY SET BACK WITH INSPECTOR.

4) HYDRANTS TO BE LOCATED AS APPROVED BY THE TOWN OF SMITHFIELD

TOWN OF SMITHFIELD, VA.

WATERWORKS DETAILS
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i TR

NOTE:

COAT INTERIOR WITH
KOPPERS "SUPER SERVICE
BLACK® OR A/E

1" IN UNIMPROVED AREAS FINISH GRADE

FRAME AND COVER TO BE
CAPITOL FOUNDRY

NO. MH—3000WT

W/ "SEWER" ON COVER

] SET IN 1" CEMENT
a1y LEVELING BED
EXTENSION RINGS I o N
AS REQUIRED ——— =] | ol
MIN. T o
J ‘? «
O—RING JOINT —__|IP &l
ASTM C—381 . AN
I A | %4
REINFORCEMENT 1O ——————={ D )
MEET ASTM A—185 | g - 2
0.12 SQ. IN./FT. ™11 =
> b
CAGE ASTM C—478 — =] MH STEPS A
I RUBBER J -
SLOPE BENCHES 1 COATED y
1" TO CHANNEL |1 — —sTEEL— — {1
%5 -
TOP OF CHANNEL L —— [ |—— 4000 PSI
13 0 o CONCRETE 5
KOR—N—SEAL ASSEMBLY = =1 PE SIZE AS <
OR APPROVED EQUAL g\-ﬁ ] ml ] SHOWN ON PLANS o,
' RN T_o %-l———l j I
é { P i % 7
[ |
FORM CHANNELS i 2 A s s o' s =|-:—1~— -
& BENCHES W/CONC. {
=] o o] o] [+] o o [#] o o] N
o =] o [+ [«] [»] Q o o o o [»]
=] Q o] [o] o o [=] [=] o o \O o 0
\ SELECT BEDDING
NOT TO SCALE
S-1
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w

NOTES:

1. MANHOLE REQUIREMENTS ARE THE SAME
AS STANDARD MANHOLE.

2. MANHOLE. TOP SLAB REINFORCEMENT
AS SHOWN.

C.l. FRAME AND COVER SET
IN GROUT BED FOR LEVELING
/Y# 4@ 6 EW.
I F o v v atr 1 ]
PIPE SIZE AS g
SHOWN ON . r )
PLANS N N =
.'lv--"_-'sn Q _2
_‘5 ,.P vo— |
F — oF ¥
FP L5 13 i T L w Ld L. P‘—.:" v Ly
{v_- ry B P a . ;}._'-_“‘ g
SELECT BEDDING —#~~ -— N ’ ] - . R ) : \ o
SHALLOW MANHOLE
NOT TO SCALE
S2
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NOTES:
1. MANHOLE REQUIREMENTS ARE THE SAME AS

STANDARD MANHOLE.
2. DROP PIPE TO BE NEXT SMALLER SIZE THAN

INLET (6" MIN. DROP SIZE).

NOT LESS THAN

L - MASONRY DAM
2/3 OF D2

N\
8" MIN.
=7." | CONCRETE
T SUPPORT
[«] =] [«] o o Q o Q o Q o [+ o
o Q =] o o o] o =] a o
[+] (o]

17"
0
o
o
°

DROP _CONNECTION
NOT TO SCALE
S-3
e e — I
46
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FINISHED GRADE

D/2
D
DISCHARGE INTO STANDARD MANHOLE
FINISHED GRADE |
4-' .'. =O—Z:
— ) 22.5° 22.5 "=
/ - TOPS 3 /_
EVEN D
% R D/2
At e LR. 45
DISCHARGE INTO SHALLOW MANHOLE I
STANDARD FORCE MAIN CONNECTIONS
TO0 MANHOLES
NOT O SCALE
s-4
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T e

PUBLIC RIGHT OF WAY PRIVATE PROPERTY

FINISHED GRADE-—

WATERTIGHT CAP ]
]

MIN.

3'

NN NN

6" RISER —

NOTE:
HOUSE
CONNECTION
TO RISER
BY PLUMBER

1—435 BEND

1—45" BEND

MIN. 6° PIPE

1—45 BEND

SEWER LATERAL
MIN. 1% SLOPE

SEWER MAIN NOTE:
BEDDING REQUIREMENT

SAME AS SEWER MAIN

SEWER |ATERAL BY DEVELOPER

NOT TO SCALE
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PUBLIC RIGHT OF WAY PRIVATE PROPERTY

CLEANOUT
FINISHED GRADE SEE DRAWING S—6

|4 i N S\
DN DRI
3 BRICKS REQUIRED
FOR LEVELING
J 3'_MIN. LONG RADIUS

BEND

CONNECT TO EXISTING

RISER AND PROVIDE
FITTINGS AS REQUIRED

EXISTING 6" PIPE Q

BY OTHERS
Z §>PLUMBER MAY REMOVE
_______ -1 EXISTING BENDS TO

E ________ CONNECT IF REQUIRED

SEWER LATERAL
MIN. 1% SLOPE

SEWER LATERAL BY PLUMBER

NOT TQO SCALE

S-5A
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N xS =

 —
CLEAN
QUT
C.I. CLEANOUT BOX
CAPITOL FOUNDRY PATTERN
NO. 3417 OR EQUAL
10 15/16"
| g 15/16"
THREADED P.V.C. CLEANOUT
_ —3/8 WITH RAISED NUT CLEANOUT
11/16" oAp
I P t 4 71
r
9 3/18 / 1 L
n i
1/4 ] /
— Ve, R
. ) A
N-5/16
10 5/18"

15 3/4 /

6 P.V.C. RISER—/Q/ Ls BRICKS REQUIRED

FOR LEVELING

LATERAL CLEANQUT

NOT TO SCALE

S-6
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EXTEND AND CAP IN AREAS
PRIOR TO FINISH GRADING.

\ )
| \
\
\
\ \ C... INSPECTION BOX
\ \
l\‘
R /? IR
L 8 BRICK
Y YN\
L AN .
SELECT BEDDING K
e} <
N u° o =
— =
=]
SAND—/ K
[}
WYE w/BRANCH
- j
/E““—wﬁiﬂ e
WATER TIGHT PLUG |° J— o2 o o
_o Y 000 5 o
SELECT BEDDING
STREET CLEANOUT
NOT TO SCALE
S-7
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NOTE:

FOR PVC GRAVITY SEWER
EXTEND SELECT BEDDING
TO & ABOVE TOF OF FIPE

[3)]

A g8 T0 17"

L
1

8 TO 12 !
SHEETING AS REQ'D. \\l l

(| VERTICAL SIDES REQD.
lo o 1O 12" ABOVE TOP OF
O-D- pipE AS SHOWN

l |
el
UNDISTURBED

SOIL

CAREFULLY COMPACTED :
BACKFILL, 8" MAX. LAYERS

TRENCH BACKFILL

[y}
g TO 12" —;‘Il g T0 12
I |
VERTICAL SIDES REQ'D. —i=f #) | _CAREFULLY, COMPACTED
TO 12" ABOVE TOP OF | l BACKFILL,6" MAX. LAYERS
PIPE AS SHOWN | OQ)JJ 4

L4"MIN.

COMPACTED CRUSHED STONE OR PEA
GRAVEL PASSING 1/2" AND RETAINED
ON NO.4 SIEVE

SELECT BEDDING

TRENCH BACKFILL AND SELECT
BEDDING

NOT TC SCALE
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NOTE:
THIS DETAIL TO BE USED IN LIEU OF STANDARD
WYE LATERAL SERVICE IN DEPTHS 8' AND GREATER.
WHERE DWELLING TO BE SERVED IS LOWER THAN
THE STREET, STANDARD WYE AND LATERAL SERVICE
MAY BE USED WITH TOWN APPROVAL.

WATERTIGHT PLUG

. |

CAREFULLY COMPACTED
BACKFILL, 6° MAX. LAYERS

"X 6" WYE

6" RISER, LENGTH VARIABLE
(AS REQUIRED FOR CONNECTION)

] __TEE WITH 6 BRANCH I

SELECT BEDDING

STANDARD VERTICAL RISER

NOT TO SCALE

S-9

Smithfield Design and Construction Standards 53



Smithfield Design and Construction Standards October 2000

—

NOTES
1. 2 TAP FOR AIR VENT SHALL BE STANDARD
THREADED TAP OR SADDLE TAP DEPENDING
ON MANUFACTURERS RECOMMENDATION
FOR TYPE AND THICKNESS OF PIPE USED.

2. SELECT BEDDING MAY BE USED IN PLACE
OF CONCRETE IN NON—TRAFFIC AREAS.

3. CASING TO BE ASTM A—48 CLASS 30.

———— STANDARD LARGE VALVE BOX
—— 27 GATE VALVE (NON-—RISING STEM)

s N 2 O TS 5
ORI RSN B
BRONZE PLUG W/ .
SQ. TOP 1.25° Y
P, T, —
i
/ .
™ ]
3 COURSES OF BRICK —— | —m / o _/J b ] *
4 DA OR 4" SQ. (MIN) ===l """ 707, A “ i
CLASS "B” CONC. (2500 PSI) —iomm. :: 57" . v e
3" C.l. SLEEVE ____/ T
A N
-« 2" COPPER PIPE
2" CORPORATION STOP o

MAIN

AIR_VENT DETAIL

NO TO SCALE

Smithfield Design and Construction Standards



Smithfield Design and Construction Standards October 2000

Smithfield Design and Construction Standards 55



Smithfield Design and Construction Standards October 2000

Smithfield Design and Construction Standards 56



October 2000

Smithfield Design and Construction Standards

Te kTl

NOILVLIHOdSNYY L
40
ANTWILHYYEO VINIDYIA

g4ND ,9 AYVANVLS

€05
501

3ON3YHIIZY
NOILLYIUAID3dS

‘YIdIP W ISDAIOU! LD IO ISDIIIIP D J0§ IPOW
39 04 51 pIq 8914 3y} UL UBULSTIPD ON UMOYS
SO, B 90 01 8! yidep Yl ISIMIIYID' BMNINLYSGNS
UIWIADG 3Y| JO SN0 D JO dOL WYY YEIM
PIDU0D 1M GIND JO WIOJIOG Y} DY JAPIO Ul
(yidap 12),£ SO Yanui so Paspsdul 4o (YidIp, g1)
+E S0 yONW so pasnpas aq Aow qund jo yidap Y| *
QNI
{DIpDI SO 103 PIDd 39 ||1M{QIND O 390} aew.s
$$31 10 34 00 Jo smpos D Doy qng  ajoN

'SOID UDQINgnS

puo upqun pado|easp ul ss81 40 HdW Gt
pun sApmybiy [Ny UO SS3| JO HYW Ot SI
paads ubisep usym pasn @q 0} SI GND SIY |

—— .9

.

asoqqng

Q30NdIX3 SI 88N0 41
ALVYNYILOY 379VLd300V

22pKd W 1SP2 Jo jso2eid Bq ADw Ly SIYL

@sog

200png

“Jspoaad
3! 1Sd 000+ @00)d ut js02
3 £V SSD|D 9Q 0} 24I0u0D)

57

Smithfield Design and Construction Standards



October 2000

Smithfield Design and Construction Standards

€002 _ ZO_P¢meﬁwu&mZ<m‘_.

ANIWILYVYEEa VINIOYHIA

4311N9 8 84NJD 9 NOILVNIGWOD

<0g
SOl

EblEEEFED]
NOLLYAD3LS

9-90

D paplaord 5854N00 IVVINS
-qns jo edojs ayj o} |ajouod

puD QUND 3Y} JO WOHOG By’

150394 J1 1Sd O00P
‘200)d Ui JSOD JI CY SSOID BG O} 9j2JOU0)

'301d Ul §502 20 Jspoaxd eq Abw wsy sy

PEITLL
g N2 uo|DUIqWOD |DIPoJ SO 10} piod aq
lius (qan> jo 2004 Buoe) ss¥ Jo OOF JO
snpos B BuADy 19nb g QIND QD AoN

‘pauIppIIOW
s1 . 40 ygdep wnwiuiw

"SD3JD

upqUngns g uoqJn pado|aAap Ul ss3)
10 HaW St pup sfomubiy joany uo
s89] 10 HdW Ot s pesds ubjsep
ugyM pesn 8q 0} 1 qInd SIYL

1012044u02 3yt 30 uondo Y (o
1942100 3 ADus D3ID SIY]

w2

pejonisuod eq Aow E::o\llul

N—

W€l

58

Smithfield Design and Construction Standards



October 2000

Smithfield Design and Construction Standards

20%
Sgol

ZO_._.Q.rmOmmzqm._r
._.ZME._.W_d.&m_D VINISHIA

NOLLYD 1193 d311N9 '8 84N10 & NOILYNIGWOD

_ 0102

ts0%3ud §I 000w - 15d

. -sbuado
a001d ul 4502 §t W SSD|D 3Q O} 3:345U0D ;

ipjnBait 4o apow spaopunis u) sbubyd ayi a0 Q)
UIY}IM BPDW 8Q O S| UOHISUDL) 3y} *qund Jauiog

“aoppd w 400 10 4s023.d aq KDw wa Syl Bulss o psly 3q O SI PIACPUDIS SIYL USYAN

'§D3ID
193ynb
¥g INJ UOI|DUIQUIOD {DIPDI SO 10} U_cb_mn ‘painiodiodul uonoanbyuod Qnd  IGDIUNOLS By} uogIngns pun ungin pedojasep
Ioys (qnd jo 239y Buop) §58 J0 QOEC 4O BADY Of BUD SUCIDBSIBIY| }BBIIS JO} UOYIBUULY ul HdIN G+ pup sAomybly jouny
snipos 0 BuiABY 1a34nb g QU3 QUIOT 340N PIOPUDIS X0 SIBHNG S0UDIUZ PIDPUDIS Byl *pasn uo HdW Ot upyy J1e4oaib st paads
) ’ Sl 13nb puUD QJND 3|GDIUNCU UDIIDUIQUIOD UBUA uBisap usym pasn aq ||Dys gn3 SiyY
JOL20.4 U032 Y} JO uoHdO By} |0
3131500 2q Kow DAID SIY)
pIUIDIUIDW
st 2 Jo yjdap wnwiuiw o3 ) .
D PaplAcAd S35N0J 3704408 W i
-qns jo ado|s ayl oy |3|joiod
p8yon.4suo3 ag Aow E:_._m\.] e ==
PUD NI 3yl JO wolyoq a8y VI ||l. - - ~ ..f.., N A o ¥ fge

59

Smithfield Design and Construction Standards



October 2000

Smithfield Design and Construction Standards

r0s

NOUWVIHOASNYHL 40 INIALHVCEA YINDYIA

2os (SINIWHIVAWI ALITIGON HLIM SNOSH3d)

R dWVy g4dNO

~syuswabdu Aiiqow ypm suostad Aq pasn pub palsjus ‘payopoiddp aq
uod oy AY)on) Do SJBLID|E 91qISSe0a0 1o Bunsauwed yod Jupsiser dis
PUD W ‘2GS PRJANIASQOUN SNONUHRUOD D SD PIUPAR S| IIN0L 2|QISSI0Y @

o=,/ UDL} SS3] 21 250dS 3(DMIPIS 1O HDMSPIS JO YIPLM S18UYM JUBLWIDOIL A

“UORPJINBUUCT QJNT UIUNOW JY) Yotk 0} pajsnipo 29 o} S| pPJOPUDIS S
U0’ 8304 QNS Byy L) 1@ £—57 PIOPUDIS s UOROUNIUSD Ul PSSN USUM

~sepnb puo quns/quns 1oy wswind ut

papnjsul aip sdwbl qund o} Waselpo suoysupsy adojs Jaynb pun quna/quny
“aoD|d—ui1—aj2|dwoa “yjomapis 2pbaibbo pssodx3 oy

sooud pun PoUuoY By P 10y piod pun panspaw &q pm sdwod qun)
Quawsan|d 030 OS|0 M T0e ‘sl doap 'syuoupAy aui 'sspod Wb Bunsixy
sauy dojs 221yaA pUINEq PaRoo| @q Jou pinoys g ‘Jasuibul syy Ag paypaaip
S0 10 Supjd UO UMOYS SO SY|DMSSOLD ubLBapad woi) 188)J0 aq Abwy Asyj
UBISIXSUOU 10 pasodoad ‘Buisixa S1 qDMaPIS Jaaym Jo ssapapbal quno

D 5355043 A150) Aomybily © Jo Aom—jo--ybir auy c_,:xzﬁ )04 BGISSIDID
UG JOASISUM SUOHIBSIoW 0 papiacsd aq o} 24D A3y) “saauibul auy

Aq poloa.Ip SO 40 SuD|d Byl UG UMOUS SD PBID00| #¢ 93,240 sdwng qund

‘1371 30 8dois wAWXDW O passxa ou ||pys dwpy
‘ysiuy sjobaibBo pasodxs yum 81840u0D €y SS0I2 89 0 dwby gind

* S310N

MIIN
DI LIANWOSI

wnwixpW i1 2dois

T—— P
-~ -

- - -

—

OI'£02 193ys £|-90 piopunlg 285
{PajDdIY D140 ¥ONI| ARDBH)
3DUDIWT [DIDJSUIICY) JOY

) "SIONVHLINS

IWISHIWANCD ANV SNOILDINNOD

* 13341S 379v0I1ddY LV 35N dJ04
NV1d IVIAvY 31IVNAZLTV TVOIdAL

Siomapis apbaibbn pssodxy o sy

g—49 NOILO3S

-

e ‘ s

meecee mmmmmmmwkﬁ% PN SRS R SR A R A e 5 ks

'soppd ui3s03 Jo spooud

wnwixew {:z] 2dois

2q Abws wisy S| V=V NOILD3S
s e .>.‘ y . .
e AN wea
F =L 51 2799 RIS
ady|s || D BSASIYID {dins Japnq PoyIM 10 Upm) )
0} Jswanbal , —- paty p1g —
wnuwiuIw 3y §1op—,/ :
‘pesn &t /-03 £—00 'PIS 8JaUM /@
NV1d LNISNVL —V
.
3
— .;s%
2417
«9 sopdg
A[oMdpIS
40 Y|pmapIS
Yipis | "IDA m

2w
HIDMSS0UY ON

s50dg Homoplg Jo
HDMSPIS PIM I0A

“a|qoaitddo asaym
Whiay yny 1 snunuos
1o pad i) o g o)
umop }brey quno ladoy

HIOMIPIS

NY1d vIgvy

o-.

)

220dS yoms
Jo J_ciwwm%
HPIm inp

60

Smithfield Design and Construction Standards



Smithfield Design and Construction Standards

October 2000

Design Basis For Water Consumption

Facility

Residences, Per Person

Elementary Schools Without
Showers, Per Person

High Schools and Community
Colleges, Per Student and
Faculty

Board Schools, Per Person

Motels @ 65 gals./Person,
Minimum Per Room

Trailer Courts @ 3 Persons/
Trailer, Per Trailer

Interstate or Through Highway
Restaurants, Per Seat

Restaurants, Per Seat

Service Stations, Per
Vehicle Served

Factories, Per Person
Per 8-Hour Shift

Shopping Centers, Per 1000
Sq. Ft. of Ultimate Floor Space

Daily Water
Consumption Rates
(Gallons Per Day)

100

10

15

75

130

300

180

50

10

15-35

200-300
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Daily Water
Consumption Rates
Facility (Gallons Per Day)
Hospitals, Per Bed 300
Nursing Homes, Per Bed 200
Home for the Aged, Per Bed 100
Doctor's Office in Medical Center 500
Laundromats, 9 to 12#
Machines, Per Machine 500
Swimming Pools, Per Swimmer 10
Theaters, Per Seat 5
Camps, Resort Day & Night with
Limited Plumbing, Per Camp Site 50
Luxury Camps with Flush Toilets,
Per Camp Site 100
Smithfield Design and Construction Standards 62



Smithfield Design and Construction Standards October 2000

Smithfield Design and Construction Standards 63



Smithfield Design and Construction Standards October 2000

Recommended Paved Private Entrance Installation

1. Applicants to whom permits are issued shall at all times indemnify and save harmless the Town
of Smithfield, Virginia from responsibility for, damage to, or liability arising from the exercise of the
privileges granted in such permit either during construction or at any time in the future.

2. A permit may be denied any applicant, and all permits issued by the Town of Smithfield may be
revoked, whenever in the opinion of the Town Manager, the safety, use of maintenance of the
highway, so requires.

3. The permittee agrees that if the work authorized by this permit, including any work necessary to
restore shoulders, ditches and drainage structures to their original condition, is not completed by
the applicant to the satisfaction of the Town, the Town of Smithfield will do whatever is necessary
to restore the area within the right of way to its original condition, and the permittee will pay to the
Town the actual cost of completing the work.

4, The absence of a Town representative does not in any way relieve the permittee of responsibility
to perform the work in accordance with the provisions of this permit.

5. No trees are to be cut or trimmed within the right of way.

6. The entrance is to be constructed so as not to impair drainage within the right of way, with any
and all drainpipe being supplied by the permittee.

7. All precautions will be taken for the protection of traffic, such as flagmen, signs, barricades, lights,
etc. as necessary.

8. Note: The paved area (the area between the edge of the pavement/back of curb and the right of
way line) shall consist of one of the following treatments in accordance with the current Virginia

Department of Transportation specifications and/or approval by the Towns’ Engineer:

a. Asphalt Entrance: The base course shall be crushed stone, Type I, No. 21A, 21B or 22,

minimum 8" in depth compacted to 95% density at optimum moisture. The surface
course shall consist of a prime with RC-250 at the rate of 0.3 gal. per sq. yd. and an
application of bituminous concrete Type SM-2A at a rate of 220 Ibs./sq. yd. geometrical
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design of the entrance, if piped, should be the same as the attached PE-1. Ifitis a curb
and gutter roadway section, minimum 2 - foot flares should be installed at the curb line.

b. Concrete Entrance: The paved area shall consist of Class A3 concrete 7" thick
(minimum), current Virginia Department of Transportation Road and Bridge standards,
Sections 201 and 203. Geometrical design of the entrance, if piped, should be the same
as the attached PE-1. Allowance will be given on 20 - foot radial section of PE-1 with
minimum 3 - foot flares. If it is a curb and gutter roadway section; minimum 2 - foot flares
should be installed at the curb line.

Please contact Mr. Wayne Griffin, Civil Engineer, at 365-4200 prior to any installations of
entrances. Effective 07/10/00

Revised 5.29.02
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Pavement Cut / Repair Details
Special Provisions

1. All patches are to be replaced in accordance with the following regulations, detail on Figure 1
and/or direction of the Town’s representative.

2. The residential/commercial owner or their representative will be required to replace the surface
and base of the roads in accordance with the current VDOT Road and Bridge Standards and this
Special Provision.

3. Backfill material shall include a minimum of four (4”) inches of bedding materials (sand or #57
stone). The balance of the backfill shall be approved soil compacted to the bottom of the subbase
layer (Type |, Size 21A or 21B). The entire backfill shall be free from wood, decaying material,
asphalt, concrete, ice, frost, large clods, stones and debris.

4. Backfill material shall be compacted to a minimum of 95% of the theoretical maximum density at
optimum moisture content, as determined by VDOT testing procedures. Use mechanical tamping
throughout the depth of the trench in six (6”) inch layers to insure that adequate support is
provided for the subbase layer (Type |, Size 21A or 21B).

5. It shall be the option of the Towns’ representative to request and review the backfill compaction
test results and/or authorize the monitoring of the compaction.

6. Cuts in roads with Surface Course and Asphalt Concrete Base shall be replaced with ten (10”)
inches of Type |, Size 21A or 21B aggregate compacted to 100% of the theoretical maximum
density at optimum moisture content covering the entire trench width in addition to a bench of six
(6”) inches from all sides, this layer shall serve as subbase. An Asphalt Concrete Base course of
six (6”) inch minimum thickness or matching the existing base thickness, shall be placed over the
subbase. A Surface Asphalt Concrete course of a minimum 1%2” shall be placed on top of the
base covering the trench width. The Asphalt Concrete Surface course shall be slightly higher 1/8”
to 1/4” than the existing surface to provide a smooth grade into the existing pavement surface.

7. Cuts in surface treated roads with aggregate base course shall be replaced with the same layers
as roads with asphalt base except the subbase layer (Type |, Size 21A) is reduced to six (6”)
inches and the base asphalt layer to four (4”) inches but still keeping a six (6”) bench. The surface
course shall be a surface treatment matching the existing surface.
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10.

11.

12.

The cut to be backfilled shall be dry as practicable at the time of the backfilling by pumping,
bailing, draining or other approved dewatering methods.

All cuts’ sides shall be trimmed to neat straight lines and a tack coat shall be applied at a rate of
0.05 — 0.15 gallons per square yard of RC — 250 or CAE — 2 before placing the plant mix.

Replacement of pavement shall be from edge of pavement to edge of pavement except when
individual cuts are made and not covering the entire width of the pavement.

Placement of all Asphalt Concrete and surface treated courses shall be rolled where possible with
a unit having a manufacturer’s rating of ten (10) tons and rolled until the aggregate is keyed into
the bitumen. Where rolling is not possible, a mechanical tamp will be used. In all cuts stone is to
be placed in the trench daily up to a maximum length of 500 feet, at which time the pavement
shall be covered with a temporary or permanent asphalt patch. If the application of the bituminous
layer is delayed for adverse weather conditions, the owner/contractor shall provide and maintain
a base course that is acceptable to the Town until such time as the appropriate pavement patch
can be applied and completion of the installation of the gas, sewer, water, lines, etc., the
owner/contractor shall restore the pavement in the manner prescribed within ten (10) days.

The owner/contractor will be responsible for any depression greater than 1/4” that occurs within
three (3) years of the completion of the patching. Correction shall consist of milling and replacing
172" of the surface mix.
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United States Postal Regulations

United States Postal Service
USPS Notice to Rural Route Customers

Each year the U.S. Postal Service designates a Mailbox Improvement Week for customers served by
rural delivery routes. During that week customers on rural routes are encouraged to examine and
improve, where necessary, the appearance of their mailboxes. The third full week in May has been
designated as Mailbox Improvement Week for this year.

The purpose of Mailbox Improvement Week is to call attention to the need for providing mail receptacles
which are designed to protect the mail from weather and are neat in appearance, conveniently located
and safe to use. Neat attractive mailboxes make a significant contribution to the appearance of the
countryside and the streets in suburban areas.

Mailboxes that meet these four important requirements contribute to a more efficient delivery operation
and the result is improved service to the entire route. There are two approved styles of boxes: (1)
Traditional design in three standard sizes, (see exhibit A) and (2) contemporary design (see exhibit B).

Mailboxes of the approved traditional or contemporary design are required whenever a mailbox is newly
installed or an unsuitable receptacle is replaced. Exception: Custom built rural type mailboxes may be
used if prior approval is given by the postmaster.

Where box numbers are assigned, the box number must be shown on the side of the box visible to the
approaching carrier or on the door where boxes are grouped. Customers are encouraged to group boxes
wherever this is practicable especially at or near crossroads, at turnouts or at places where a
considerable number of boxes are located.

In areas where snow removal is a problem, the use of a semi-arch or extended arm type of support is
suggested (see exhibit C). this allows snowplows to sweep near or under boxes without damage to
supports and provides easy access to the boxes by carrier and customers.

If the use of street names and house numbers has been authorized, the house number should be shown
on the box. If the mailbox is located on a street other than the one on which the customer resides, the
street name and house number must be inscribed on the box. In all instances, placing the owner’s name
on the box is optional. Generally, boxes should be installed with the bottom of the box 31/2 and 4 feet
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from the roadway. However, due to varying road and curb conditions and other factors, it is
recommended that customers contact the postmaster or carrier prior to initially erecting or replacing their
mailbox and support.

Mailboxes on rural routes must be located on the right-hand side of the road in the direction traveled by
the carrier. The box must be placed and served to comply with state laws and highway and postal
regulations. The carrier must have access without having to leave the vehicle. Supports for mailboxes
should be of adequate strength and size to properly support the box.

Reports have been received that some mailbox supports are so massive that they are damaging the
vehicles and causing serious injuries to people who accidentally strike them. The use of heavy metal
posts, concrete posts and miscellaneous items of farm equipment, such as milk cans filled with concrete,
should be avoided. The ideal support is an assembly which, if struck, will bend or fall away from the
striking vehicle instead of severely damaging the vehicle and injuring its occupants. Boxes and supports
should be kept painted and free from rust.

Your participation and cooperation in Mailbox Improvement Week will be greatly appreciated by your rural
carrier and the Postal Service.

POSTMASTER

. JORN HOON
vam = I
|
B
Exhibit A Exhibit B Exhibit C

GPO : 1986 O - 153-032
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ISLE OF WIGHT SURVEY CONTROL

MONUMENT RECOVERY
SITE SKETCH (NO SCALE)

'PowER
L POLE pvB83

FENCE
L—"POMER  rASS
POLE VB0

GRAVEL PARKING

LOCATED;

57 X 5" CONCRETE MARKER WITH BRASS DISKED STAMPED ISLE OF WIGHT 1956 1 COUNTY CONTROL.
MONUMENT 1S 15.6" SW OF THE C/L OF ALTERNATE STATE ROUIE 10, 78.8° 'SE OF POWER POLE

NO, VUBO, 77.7° SE OF POWER POLE NO, VEB3 AND 34.1' NE OF THE C/L OF A PARKING LOT ENTRANCE,

MONUMENT IS SET FLUSH WITH GROLND. :

GEODETIC COORDINATES: NAD 83
N 36'59'28.2959" .
W 7637°45.0518 '

STATE PLANE COORDINATES: NAD 83 — SQUTH ZONE (U.S. SURVEY FOQT)

NORTHING (FT): 3525 867.0599 FAIR g 1
EASTING (FT); 12,029,263.6445 MONUMENT 1 O 2
SCALE FACTOR: 0.999967 GRID AZIMUTH: D803'53.3101"

CONVERGENCE: 108'07.6074" DISTANCE (FT): 1,626.69"

ELEVATION: NAVD 88
ELEVATION SHOWN WAS OETERMINED THROUGH GPS OBSERVA HON, UNLESS OTHERWISE INDICATED.

ELEVATION (FT); 351

(@ TIMMONS

ENGINEERS = ARCHITECTS » SURVEYDRS + PLANNERS
ORPORATE HEADQUARTERS
711 N. COURTHOUSE ROAD
RICHMOND, VIRGINIA_23236—40393
FTELEPHONE: (B04) 794—3500 ——FAX: (804} 794— 76339

DATE: JULY 1. 1996
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ISLE _OF WIGHT SURVEY CONTROL

MONUMENT RECOVERY
SITE SKETCH (NO SCALE)

POLE #gwWL17

/

LOCATED:

5" X 57 CONCRETE MARKER WITH BRASS DISKED STAMPED ISLE OF WIGHT 1996 2 COUNTY CONTROL.
MONUMENT IS 156" NW OF THE C/L OF ALTERNATE STATE ROUTE 10 WE.L,' 74.4' SOUTH OF POWER POLE
NO. W42, 49.6" NORTH OF POWER POLE NO. WL17, 13.5' SW OF THE C/L OF A PARKING LOT ENTRANCE,
MONUMENT IS SET FLUSH WITH CROUND. )

GECODETIC COORDINATES: NAD 83

N 3£52'451733"
W 75°37°41.8457"

STATE PLANE COORDINATES: NAD 83 — SOUTH ZONE (U.S. SURVEY FOOT)

NORTHING (FT): 3,527,477.6580 PAIR g 1
EASTING (FT): 12,029.491.8574 MONLMENT 2 TO 1

SCALE FACTOR: 0.8995966 GRIQ AZIMUTH: 1880353.3101°
CONVERGENCE: 1108'09.5533" DISTANCE (FT): 1,626.69'

LLEVATION: NAVD 88 :
ELEVATION SHOWN WAS DETERMINED THROUGH GPS OBSERVATION, UNLESS OTHERWISE INDICATED.

ELEVATION (FT): 46.6

& TIMMONS

ENGINEERS » ARCHITECTS » SURVEYDRS » FLANNERS
CORPORATE HEADQUARIERS
711 N. COURTHOUSE ROAD
[-———————RICHMOND, VIRGINIA 23256=4095—
TELECHONE: (B04) 794—3500——FaX%: {BO4} 79476304

DATE: JULy 1. 1998
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ISLE OF WIGHT SURVEY CONTROL

MONUMENT RECOVERY
SITE SKETCH (NO SCALE)

‘s\@ POWER
N © POLE fJc36
)
~
RIVERSIDE
CONVALESENT
iGN

LOCATED:
5" X 5" CONCRETE MARKER WITH BRASS DISKED STAMPED ISLE OF WIGHT 1995 3 COUNTY CONTROL.

MONUMENT 15 24.3" SOUTH OF THE C/L OF LAMAR RDAD, 35.0° WEST OF THE C/L OF MOONFIELD DRIVE,
35.5" NORTH OF FOWER POLE NO. JC36. MONUMENT IS SET FLUSH WTH GROUNC.

| GEODETIC COORDINATES: NAD 83
N 3658'58.9488" ]
W 76°36730.6182"

STATE PLANE COORDINATES: NAD B3 — SQUTH ZONE (U.S. SURVEY F'OOT}-

NORTHING (FT): 3,522,818.8356 PAIR # 2

EASTING (FT): 12,035362.4725 MONUMENT 3 TO 4

SCALE FACTOR: 0.9995E88 GRID AZIMUTH: 184°49'05.3595"
CONVERGENCE: 108'52 7330" DISTANCE (FT): 1,867.14'

ELEVATION: NAVD 88
ELEVATION SHOWN WAS DETERMINED THROUGH GPS CBSERVATION, UNLESS OTHERWSE INDICATED.

ELEVATION (FT): 29.7

& TIMMONS

ENGINEERS w ARCHITECTS » SURVEYORS = PLANNERS
CORPCORATE HEADQUARTERS
711 N, COURTHDUSE RQAD:
RICHMOND, MRGINIA 23236-4099

[TELEFHONE: (804) 794—3500——FAxX: (B04] 794—7639
DATE: JULY 1. 1996
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ISLE OF WIGHT SURVEY CONTROL

MONUMENT RECOVERY
SITE SKETCH (NO SCALE)

' 7 STORY VINYL
3 g DWELLING
ADDRESS #871
s S L s
8
~
= .
GR o
2 3
5,5"
2 TATION #4
18.0"
SYCAMORE SPRINGS ., | MAP!
e
COURT AT COURT
&
gy
z|8
2

LOCATED:

5" X 5" CONCRETE MARKER WITH BRASS DISKED STAMPED ISLE OF WIGHT 1896 4 COUNTY CONTROL.
MONUMENT IS 18.0° NORTH OF THE C/1 OF MAFPLE COURT, 36.5' EAST OF THE C/1 OF JOHN ROLFE DRIVE,
53.3' SW OF THE SW CORNER OF A 1 STORY VINYL DWELLING (ADDRESS #871 MAFPLE COURT).

MONUMENT IS SET FLUSH WITH GROUND.

GEODETIC COORDINATES: NAD 83

N 3658'40.6459"
w 7636 330023"

STATE PLANE COORDINATES: NAD 83 — SQUTH ZONE (U.S. SURVEY FOOT)

NORTHING (FT): 3,521,064.2697 FPAIR # 2

EASTING (FT): 12.035205.1482 MONUMENT 4 TO 3

SCALE FACTOR: 0.999968 GRID AZIMUTH: 0449'05.3599"
DISTANCE (FT): 1,861.14"

CONVERGENCE: 108'51.3360"

ELEVATION: NAVD B8
ELEVATION SHOWN WAS DETERMINED THROUGH GPS OBSERVATION, UNLESS OTHERWISE INDICATED.

ELEVATION (FT): 33.2

& TIMMONS

ENGINEERS = ARCHITECTS » SURVEYORS = PLANNERS
CORPORATE HEADQUARTERS

711 N, COURTHOUSE ROAD

RICHMOND, VIRGINiA 23236-4089 |

TELEFHONE: (BQ4) 794=3500 FAX: [BO4) 794— 7630

DATE: JANY 1. 1896
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ISLE OF WIGHT SURVEY CONTROL

MONUMENT RECOVERY
SHE SKETCH NG 5CALE)

,, 70
GOOR%UTEH 1 gTREEﬂ

/a0 c
1 STORY BLOCK
SMITHFIELD ) \
WA TER ] {RESCUE SQUAD) 1
TOWER by PRy Ayayl
! 1/2 STORY
FRAME sHED

W/ VINTL Sioine

=

HELICOPTER g
LANDING L
AREA n ¥

2

S~——— STATION #5  ——

LOCATED:

5" X 5" CONCRETE MARKER WITH BRASS DISKED STAMPED ISLE OF WIGHT 1996 5 COUNTY CONTROL.
MONUMENT IS 85.7° SE DF A FENCE CORNER AT THE SMITHFIELD WATER TOWER, 121.2° SE OF THE SW
CORNER OF THE RESCUE SQUAD BUILDING, 73,0' SW OF THE SW CORNER OF A 1 1/2 STORY FRAME SHED.
MONUMENT IS SET FLUSH WITH THE GROUND. )

GEQDETIC COORDINATES: NAD 83
N 368748 7188 -
W 7638'29.3432"

STATE PLANE COORDINATES: NAD 83 — SOUTH ZONE (U.5. SURVEY FOOT)

NORTHING (FT): 3,515,815.6078 PAIR g 3
EASTING (FT):” 12,035,607, 7439 MONUMENT 5 TO &

SCALE FACTOR: 0.999970 GRID AZIMUTH: 134712'13.7169"
CONVERGENCE: 108'53.5532" DISTANCE (FT): 1,257.77

ELEVATION: NAVD 88
ELEVATION SHOWN WAS DETERMINED THROUGH GPS OSSERVATION, UNLESS OTHERWISE INDICATED.

ELEVATION (FT): 43.4

& TIMMONS

ENGINEERS = ARCHITECTS ¢ SURVEYORS » PLANNERS
CORPORATE HEADQUARTERS
711 N, COURTHOUSE ROAD

RICHMOND, VIRGINIA_23236—-4099————
[ TELEPHONE: (804} 794—3500 “—=—FAX: (B04] 784~ /7639

DATE: JULY 1, 1996
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ISLE <:OF WIGHT SURVEY CONTROL
MONUMENT RECOVERY
SITE SKETCH (NO SCALE)
ANNA'S SHOPPES
OF SMITHFIELD N
(1 STORY BRICK]

WEL COME
TO SMITHFIELD
(BRICK SIGN)

TO STATION
45
STATE ROUTE 10 & 258

~~—— STATION #5

LOCATED:

5" X 57 CONCRETE MARKER WITH BRASS DISKED STAMPED ISLE OF WIGHT 1956 6 COUNTY CONTROL.
MONUMENT IS 42.3' EAST GF THE EAST EDGE OF PAVEMENT OF STATE ROUTES 10 & 258, 856" 5
FROM THE SOUTHREN TIF OF A GRASS MEDIAN, 215.&" SOUTH FROM THE NE TIP OF THE SAME GRASS
MEDIAN, 204.4" SW OF THE SE CORNER OF A BRICK SIGN (WELCOME TO SMITHFRIELD). .

MONUMENT IS SET FLUSH WITH GROUND.

GEODETIC COQRDINATES: NAD 83

N JX857°39.87087 .
W 7636°18.4582"

STATE PLANE COGRDINATES: NAD 83 — SOUTH ZONE (U.5. SURVEY FOOT)‘

NORTHING (FT): 3,514,942.6740 PAIR #: 3
EASTING (FT)- 12,035,509.3548 MONUMENT 6 TO &
SCALE FACTOR: 0.9993970 GRID AZIMUTH: 314412713 7169

CONVERGENCE: 109°00.1632" ‘ DISTANCE (FT): 1,257.77°

ELEVATION: NAVD 88
ELEVATION SHOWN WAS DETERMINED THROUGH GPS GBSERVATION, UNLESS OTHERWISE INDICATED.

ELEVATION (FT): 46.1

(@ TIMMONS

ENGINEERS « ARCHITECTS » SURVEYORS » PLANNERS
CORPORATE HEADQUARTERS:
711 N. COURTHOUSE ROAD
1 RICHMOND, VIRGINIA 23236-403%
FTELEPHONE: (B04) 794—3500———FAX: (B04) 794—-763

DATE: JULY 1, 1956
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ISLE OF WIGHT SURVEY CONTROL

MONUMENT RECOVERY
SITE SKETCH (NO SCALE)

TO STATION

#8
CHAIN LINK FENCE

" STATION #7

SMITHFIELD

HIGH SCHOOL

BUS PARKING LOT

LOCATED:

5" X 5° CONCRETE MARKER WITH BRASS DISKED STAMPED ISLE OF WIGHT 1996 7 COUNTY CONTROL.
MONUMENT IS 36' WEST OF THE C/L OF SMITHFIELD CIRCLE (ROUTE 9402}, 27" SOUTH OF THE C\L oF
A PAVED BUS LOOP ROAD, 107.3" SE OF A CONCRETE LIGHT POLE, 90.3° SW OF 4 36 PINE,

£8.3° NW OF THE NW FENCE CORNER OF A SCHOOL BUS PARKING LOT. *

MONUMENT IS SET FLUSH WITH GROUND.

GEODETIC COORDINATES: NAD 83
N 365849, 7948"
W 7673553 4958" K

STATE PLANE COORDINATES: NAD B3 — SOUTH ZONE (U.S. SURVEY FOOT)

NORTHING (FT): 3,509,919.9959 PAIR # &
EASTING (FT): 12,038636.8536 MONUMENT 7 TO 8
GRID AZIMUTH: 212712'13.5276"

SCALE FACTOR: 09893972
CONVERGENCE: 103'15.3129" DISTANCE (FT): 1,218.81°

ELEVATION: NAVD 88
ELEVATION SHOWN WAS DETERMINED THROUGH GPS OBSERVATION, UNLESS OTHERWISE INDICATED.

ELEVATION (FT): 47.7

& TIMMONS

ENGINEERS ¢+ ARCHITECTS = SURVETYORS » FPLANNERS

CQRPORATE HEADQUARTERS
711 N. COURTHOUSE ROAD:

—————— RICHMOND, VIRGINIA_ 232364089 —————
FTELEPHONE: (BO4) 794-—35800——Fax: (B04) 794—7632

DATE: JULY 1. 1896
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ISLE_OF WIGHT SURVEY CONIROL

MONUMENT RECOVERY
SITE SKETCH (NO SCALE)

SMITHFIELD
HIGH SCHOOL

LOCATED:

5" X 57 CONCRETE MARKER WITH BRASS DISKED STAMPED ISLE OF WIGHT 1996 8 COUNTY.CONTROL.
MONUMENT IS 30.5' EAST OF THE C/t OF SMITHFIELD CIRCLE (ROUTE 9402)' 60.1" SOUTH OF THE C\L OF
ROUTE &44, 252.6' NW OF THE NW CORNER OF THE SMITHFIELD HIGH SCHOOL.

MONUMENT IS SET FLUSH WITH GROUND.

GEODETIC COORDINATES: NAD A3

N 36°56°39.7288"
W 7636°01. 7526" )

STATE_PLANE COORDINATES: NAD 83 — SOUTH ZONE {ULS. SURVEY FOOT,

NORTHING (FT): 3,508,888.6855 PAIR # 4

EASTING (FT): 12 037,987.3109 MONUMENT 8 To 7

SCALE FACTOR: 0.893972 GRID AZIMUTH: 321213.5275"
CONVERGENCE: 1°09°10,3022" DISTANCE (FT): 1.218.81°

ELEVATION: NAVD 88
ELEVATION SHOWN WAS DETERMINED THROUGH GPS OBSERVATION, UNLESS OTHERWISE INDICATED.

ELEVATION (FT): 48.6 .

& TIMMONS

ENGINEERS = ARCHITECTS + SURVEYURS « PLANNERS

= CORPORATE HEADQUARJIERS:
711 N. COURTHOUSE ROAD

RICHMOND, VIRGIN|A 23236~4099————
FTELEPHONE: {BQ4) 794-3500——Fax: (B04) 784— 7635

DATE: JUly 1 1936
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