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LEGEND

UTILITIES SHOWN DO NOT PURPORT TO CONSTITUTE OR REPRESENT ALL
UTILITIES LOCATED UPON OR ADJACENT TO THE SURVEYED PREMISES. EXISTING
UTILITY LOCATIONS ARE APPROXIMATE ONLY. THE CONTRACTOR SHALL FIELD
VERIFY ALL UTILITY CONFLICTS. ALL DISCREPANCIES SHALL BE REPORTED TO
THE ENGINEER. THE CONTRACTOR SHALL CONTACT DIG SAFE (888-344-7233)
PRIOR TO ANY CONSTRUCTION.

ALL EXISTING UTILITIES NOT INCORPORATED INTO THE FINAL DESIGN SHALL BE
REMOVED OR ABANDONED AS INDICATED ON THE PLANS OR DIRECTED BY THE
ENGINEER.

THE CONTRACTOR SHALL MAINTAIN AS-BUILT PLANS (WITH TIES) FOR ALL
UNDERGROUND UTILITIES. THOSE PLANS SHALL BE SUBMITTED TO THE OWNER
AT THE COMPLETION OF THE PROJECT.

THE CONTRACTOR SHALL REPAIR/RESTORE ALL DISTURBED AREAS (ON OR OFF
THE SITE) AS A DIRECT OR INDIRECT RESULT OF THE CONSTRUCTION.

ALL GRASSED AREAS SHALL BE MAINTAINED UNTIL FULL VEGETATION IS
ESTABLISHED.

MAINTAIN ALL TREES OUTSIDE OF CONSTRUCTION LIMITS.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR ALL WORK NECESSARY FOR
COMPLETE AND OPERABLE FACILITIES AND UTILITIES.

THE CONTRACTOR SHALL SUBMIT SHOP DRAWINGS FOR ALL ITEMS AND
MATERIALS INCORPORATED INTO THE SITE WORK. WORK SHALL NOT BEGIN ON
ANY ITEM UNTIL SHOP DRAWING APPROVAL IS GRANTED.

IN ADDITION TO THE REQUIREMENTS SET IN THESE PLANS AND SPECIFICATIONS,
THE CONTRACTOR SHALL COMPLETE THE WORK IN ACCORDANCE WITH ALL
PERMIT CONDITIONS AND ANY LOCAL PUBLIC WORKS STANDARDS.

THE TOLERANCE FOR FINISH GRADES FOR ALL PAVEMENT, WALKWAYS AND LAWN
AREAS SHALL BE 0.1 FEET.

ANY DEWATERING NECESSARY FOR THE COMPLETION OF THE SITEWORK SHALL
BE CONSIDERED AS PART OF THE CONTRACT AND SHALL BE THE CONTRACTOR'S
RESPONSIBILITY.

THE CONTRACTOR SHALL COORDINATE ALL WORK WITHIN TOWN ROAD R.O.W.
WITH TOWN AUTHORITIES.

THE CONTRACTOR SHALL INSTALL THE ELECTRICAL, CABLE AND TELEPHONE
SERVICES IN ACCORDANCE WITH THE UTILITY COMPANIES REQUIREMENTS.

EXISTING PAVEMENT AND TREE STUMPS TO BE REMOVED SHALL BE DISPOSED
OF AT AN APPROVED OFF-SITE LOCATION. ALL PAVEMENT CUTS SHALL BE MADE
WITH A PAVEMENT SAW.

IF THERE ARE ANY CONFLICTS OR INCONSISTENCIES WITH THE PLANS OR
SPECIFICATIONS, THE CONTRACTOR SHALL CONTACT THE ENGINEER FOR

VERIFICATION BEFORE WORK CONTINUES ON THE ITEM IN QUESTION.
100

PROPERTY LINE INFORMATION IS APPROXIMATE AND BASED ON EXISTING TAX
MAP INFORMATION. THIS PLAN IS NOT A BOUNDARY SURVEY AND IS NOT
INTENDED TO BE USED AS ONE. MONUMENTATION RECOVERED IS CONSISTENT
WITH RECORDED DOCUMENTS.

THE CONTRACTOR IS RESPONSIBLE FOR OBTAINING TESTING AND INSPECTION
SERVICES INDICATED IN THE CONTRACT DOCUMENTS, TYPICAL FOR CONCRETE
AND SOIL TESTING.

THE CONTRACTOR IS RESPONSIBLE FOR ALL LAYOUT AND FIELD ENGINEERING
REQUIRED FOR COMPLETION OF THE PROJECT. CIVIL ENGINEERING ASSOCIATES
WILL PROVIDE AN AUTOCAD FILE WHERE APPLICABLE.

SITE INFORMATION IS BASED ON A FIELD SURVEY PERFORMED BY CIVIL
ENGINEERING ASSOCIATES, INC FEBRUARY 2019. CIVIL ENGINEERING
ASSOCIATES, INC. SURVEY ORIENTATION IS "GRID NORTH", VERMONT
COORDINATE SYSTEM OF 1983 (HORIZONTAL) AND NAVD88 (VERTICAL)
ESTABLISHED FROM GPS OBSERVATIONS ON SITE.

SOME CONTOUR INFORMATION IS BASED UPON LIDAR DATA FROM 2014. SITE

INFORMATION ALONG FERRY ROAD IS BASED UPON ORTHOMETRIC
PHOTOGRAPHY.

Basis of Design

APPROXIMATE PROPERTY LINE
APPROXIMATE SETBACK LINE
EXISTING CONTOUR
EXISTING GRAVEL

EXISTING PAVEMENT
EXISTING ELECTRIC
EXISTING FORCEMAIN
EXISTING GAS

EXISTING STORM

EXISTING GRAVITY SEWER
EXISTING TELEPHONE
EXISTING WATER

EXISTING SWALE

WETLANDS

WETLANDS BUFFER
EXISTING SEWER MANHOLE
EXISTING CATCH BASIN
EXISTING WELL

EXISTING UTILITY POLE
EXISTING GUY WIRE/POLE
EXISTING SIGN

EXISTING DECIDUOUS TREE
EXISTING CONIFEROUS TREE
EDGE OF BRUSH/WOODS
IRON ROD/PIPE FOUND

CONCRETE MONUMENT FOUND

TEST PIT

PERCOLATION TEST
PROJECT BENCHMARK
PROPOSED PROPERTY LINE
PROPOSED SETBACK LINE
PROPOSED CONTOUR
PROPOSED GRAVEL
PROPOSED PAVEMENT
PROPOSED ELECTRIC
PROPOSED FORCEMAIN
PROPOSED GRAVITY SEWER
PROPOSED WATER
PROPOSED SWALE

PROPOSED SEWER MANHOLE

PROPOSED WELL

PROPOSED EDGE OF BRUSH/WOODS

Existing:
3-Employees x 13 GPD/person = 39 GPD
Ex. Sewer Flow = 39 GPD

WATER DESIGN BASIS:
PROPOSED
AVERAGE DAILY DEMAND
= 152 GALLONS
MAXIMUM DAY DEMAND
= 152 GPD/720 MIN. = 0.2 GPM
PEAK DEMAND
= 14.3 GPM (Fixture Count)

Proposed:
4-Employee x 13 GPD/person =

1- Commercial Takeout Facility

52 GPD

IAKEN OUT OF
SERVICE

w/o Seating x 100 GPD = 100 GPD
Proposed Sewer Flow = 152 GPD

Pump Sizing
239.0= Invert at Manhole (or High Pt of FM)

240.5 = Low Elevation in Pump Station (FT)
-1.5 = Elevation Head (FT)

Length of Force Main = 460 FT
Diameter of Force Main = 2”
Design Flow Rate = 33.0 GPM
Pipe Velocity= 3.4 FPS (2.0 FPS Min)
Friction Loss per 100 LF = 2.02 FT
14.30 = Resulting Friction Head (FT)
-1.5 = Elevation Head (FT)
0.64 = System Head (0.49x1.3)
13.44 = Design TDH

Use Goulds PE31P1, 0.3 HP, 115V, 1PH, 60 Hz
Submersible Effluent Pump approved equal

Pump Station Dosing

No Drainback Volume

Minimum Number of Doses per Day = 4

Maximum Dose Size = 152 GPD/4 = 38 Gallons
Use 38 Gallon Dose Volume

Pump Station Emergency Storage

Required= 152 Gallons
Pump Compartment = 133 gal/vf = 20.8 gal/in
Required Emergency Storage Delta = Use 5"

Cycle Delta =38 Gal/20.8 Gal/inch =2.4"
Pump off above floor = 14"

Pump on above floor = 14"+2.4" =16.4"
Alarm above floor =16.4"+5" = 21.4"
Storage above alarm and below invert (inches) = 52"-21.4"=30.6"
Storage above alarm (gallons) = 30.6" x 20.8 Gal/inch
= 636 Gallons Provided

Septic Tank Sizing
Minimum Size Required = 1,000 Gal for Design Flows <=560 GPD
Ex. 1,000 Gallon Septic Tank Provided, Effluent Filter Required

Grease Tank Sizing

Minimum Size Required = 1,000 Gal

20 meals/peak hour x 6 gal w/ dishwasher x 2.5 hr x 1.33= 399 gal
Use: 1,000 Gallon Grease Trap
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EXIST. BIT. PAVEMENT

SMOOTH CUT EXIST. BIT.

PAVEMENT PRIOR TO PAVING |

(BOTH SIDES) 1-0"

(M;N.) — MATCH EX. PAVEMENT
(4" MIN. - 1)2" TYPE 11l
- 2)5" TYPE Il

ALL JOINTS SHALL BE

COATED WITH EMULSIFIED

GRAVEL)

MATCH EX. SUBBASE
(18" MIN. CRUSHED

D + 2' TRENCH
EXCAVATION (MIN.) N

SEE TYPICAL TRENCH

2

DETAIL

/.
N
QN

NOTES:

1. THE CONTRACTOR SHALL MAINTAIN AT LEAST ONE-WAY TRAFFIC AT ALL TIMES DURING WORK WITHIN THE R.O.W.

\

. MAINTENANCE AND PROTECTION OF TRAFFIC DURING WORK WITHIN THE HIGHWAY R.O.W. SHALL BE PROVIDED IN

ACCORDANCE WITH THE MANUAL OF UNIFORM TRAFFIC CONTROL DEVICES. THE CONTRACTOR SHALL NOT WORK
WITHIN THE R.O.W. WITHOUT APPROPRIATE CONSTRUCTION SIGNING IN PLACE.

DENSITY ACCORDING TO ASTM D698.

. REPLACE EXISTING ROAD STRIPING AS NECESSARY.

. ALL BACKFILL SHALL BE MADE IN SIX INCH (6") LIFTS AND COMPACTED TO NOT LESS THAN 95% MAXIMUM DRY

REPLACEMENT OF EXISTING PAVEMENT

o WATER MAIN 3
SND THE GRAVITY SEWER or
T FORCE MAIN JOINTS SHALL
T4t BE CONCRETE ENCASED
= WHEN LOCATED ABOVE THE
S WATER MAIN
e
10' MIN. , 10' MIN.
O [ [ SEWERMAIN - 3

SINGLE 20' LENGTH OF /

WATER QUALITY PIPE

10' MIN.

OU

PLAN VIEW

N.T.S.
GRAVITY SEWER OR
FORCE MAIN (.10|NT34\O
TO BE ENCASED) )
o Z
- =
¥ WATER MAIN 3
o Z
2s GRAVITY SEWER
| ©/ OR FORCE MAIN
PROFILE VIEW

COMPLY WITH REQUIREMENTS OF VERMONT
WASTEWATER SYSTEM AND POTABLE WATER
SUPPLY RULES, SECTION 1-1007 -
"SEPARATION OF SANITARY SEWER SERVICE
LINE AND SANITARY SEWER COLLECTION
LINES FROM WATER MAINS, WATER SERVICE
LINES AND WATER SERVICE PIPES"

WATER/SEWER CROSSING

N.T.S.

THOROUGHLY CLEANED AND

ASPHALT PRIOR TO PAVING

TOPSOIL, RAKE,

SEED & MULCH | yNpAVED| PAVED

EXISTING CRUSHED
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(BOTH SIDES)

1' (MIN.)

|
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BOTH SIDES % (24" MIN. TOTAL) . %
DO e IO
D + 2' TRENCH
EXCAVATION (MIN.) |
‘ EXISTING SEPARATION
NEW SEPARATION GEOTEXTILE
GEOTEXTILE \ (WHERE APPLICABLE)
- OVERLAP BOTH SIDES
WHERE EXISTING \ SEE TYPICAL
TRENCH DETAIL
GRAVEL DRIVE REPAIR SECTION
NOTES: NTS

1. THE CONTRACTOR SHALL MAINTAIN AT LEAST ONE-WAY TRAFFIC AT ALL TIMES DURING WORK WITHIN THE R.O.W.

2. MAINTENANCE AND PROTECTION OF TRAFFIC DURING WORK WITHIN THE HIGHWAY R.O.W. SHALL BE PROVIDED IN
ACCORDANCE WITH THE MANUAL OF UNIFORM TRAFFIC CONTROL DEVICES. THE CONTRACTOR SHALL NOT WORK
WITHIN THE R.O.W. WITHOUT APPROPRIATE CONSTRUCTION SIGNING IN PLACE.

3. ALL BACKEFILL SHALL BE MADE IN SIX INCH (6") LIFTS AND COMPACTED TO NOT LESS THAN 95% MAXIMUM DRY

DENSITY ACCORDING TO ASTM D698.

4. CRUSHED GRAVEL SHALL MEET VTRANS SPECIFICATION FOR CRUSHED GRAVEL - FINE, 704.05A

INSTALL UTILITY LOCATOR

RIBBON OVER WATER MAIN
APPROX. 2' BELOW SURFACE

(SEE SITE
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TRACER WIRE (VERIFY TYPE WITH
TOWN/ENGINEER PRIOR TO START
OF CONSTRUCTION)

THOROUGHLY COMPACTED

2" RIGID INSULATION WHEN

NOTES:

1. COMPACTION OF BACKFILL AND BEDDING SHALL BE A

MINIMUM OF 90% (95% UNDER ROADWAY SURFACES) OF
MAXIMUM DRY DENSITY DETERMINED IN THE STANDARD
PROCTOR TEST (ASTM D698).

. BEDDING MATERIAL SHALL NOT BE PLACED ON FROZEN

SUBGRADE.

. APPROVED BACKFILL SHALL NOT CONTAIN ANY STONES

MORE THAN 12" IN LARGEST DIMENSION (6" IN ROADWAYS, 1
1/2" MAXIMUM DIAMETER WITHIN 24" OF THE OUTSIDE OF
THE PIPE), OR CONTAIN ANY FROZEN, WET, OR ORGANIC
MATERIAL.

. TRENCHES SHALL BE COMPLETELY DEWATERED PRIOR TO

PLACING OF PIPE BEDDING MATERIAL AND KEPT

DEWATERED DURING INSTALLATION OF PIPE AND BACKEFILL.

. IN TRENCHES WITH UNSTABLE MATERIALS OR HIGH WATER

TABLE, TRENCH BOTTOM SHALL FIRST BE STABILIZED BY
PLACEMENT OF FILTER FABRIC THEN CRUSHED STONE (3/4"
MAXIMUM).

. THE SIDES OF TRENCHES 4' OR MORE IN DEPTH ENTERED

BY PERSONNEL SHALL BE SHEETED OR SLOPED TO THE
ANGLE OF REPOSE AS DEFINED BY O.S.H.A. STANDARDS.

. BEDDING MATERIAL SHALL CONSIST OF CRUSHED STONE,

OR SAND WITH A MAXIMUM SIZE OF 3;". SUBMIT A SAMPLE
TO THE ENGINEER FOR APPROVAL.

. CONTRACTOR TO INSTALL TRACER WIRE ALONG ALL

SECTIONS OF NEW WATER LINE. TERMINATE TRACER WIRE
AT ALL VALVE BOXES AND HYDRANTS. COORDINATE
INSTALLATION WITH TOWN AND ENGINEER.

TYPICAL WATER TRENCH DETAIL

N.T.S.

CONCRETE FILLED
(ROUNDED TOP)

6"@ STEEL PIPE
(STANDARD / SHOP PRIMED)

PROVIDE YELLOW GRAINGER
BOLLARD COVER or

APPROVED EQUAL (CONFIRM
COLOR SELECTION WITH X
ARCHITECT OR OWNER)

4

30"

UNPAVED

A A I YN
TR R KK K R R K K,
SIS L

AN

18" @ CONCRETE FILLED
SONO TUBE, T

18"

BOLLARD DETAIL

N.T.S.

VENTED SANITARY
< / WELL CAP
- PROVIDE SURFACE WATER

DIVERSION BERM AROUND
PERIMETER OF WELL HEAD
W/LOW PERMEABILITY SOIL

24"

CONDUIT

/ ELECTRICAL SERVICE

5'-6" MIN.

WATER LINE TO HOUSE ——

PITLESS

\ n n
ADAPTER 6" CASING (19#/FT) TO 6"Q

HOLE TO BEDROCK (USE
NEAT GROUT CEMENT TO
GROUT CASING)

CASING SHALL EXTEND
BEYOND TYPICAL DEPTH
TO 50

\ SUBMERSIBLE PUMP w/

T CHECK VALVE @
DISCHARGE CONNECTION

DEPTH OF WELL

NOTE:

THE WELL SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE VERMONT
WATER SUPPLY RULE - CHAPTER 21 (PART Il SMALL SCALE WATER SUPPLY SYSTEMS)

DRILLED WELL DETAIL

N.T.S.
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SANITARY SEWER SYSTEMS
2.03 PVC PRESSURE SEWER PIPE

A. PVC pipe shall conform in all respects to the latest revisions of ASTM
Specifications D—2241. All pipe and fittings shall be SDR 26 (or as
specified on plans) clearly marked as follows:

— Manufacturer's Name and Trademark
— Nominal Pipe Size (as shown on plans)
— Material Designation 12454—A PVC ASTM D—-1784

B. Joints shall be push—on type using elastomeric gaskets factory installed
conforming to ASTM Specification D—3212.

2.04 POLYETHYLENE (PE3408) SANITARY SEWER FORCE MAINS

A. This specification covers requirements for PE3408 high density polyethylene
sanitary sewer force mains. All work shall be performed in accordance
with these specifications and manufacturer requirements.

B. Referenced Standards. All standard specifications, i.e., Federal, ANSI,
ASTM, etc., made a portion of these Specifications by reference, shall be
the latest edition and revision thereof.

C. Warranty and Acceptance. The Contractor shall warrant all work to be
free from defects in workmanship and materials for a period of one year
from the date of completion of all construction. If work meets these
specifications, a letter of acceptance, subject to the one year warranty
period, shall be given at the time of completion. A final acceptance
letter shall be given upon final inspection at the end of the one year
warranty period, provided the work still complies with these specifications.
In the event deficiencies are discovered during the warranty period, they
shall be corrected by the Contractor without additional charge to the
owner before final acceptance. During the warranty period, the Project
Engineer shall determine if warranty repairs or replacement work shall be
performed by the Contractor. The decision of the Project Engineer shall
be binding upon the Contractor.

D. Polyethylene Pipe and Fittings

1. Qualification of Manufacturers. The Manufacturer shall have
manufacturing and quality control facilities capable of producing and
assuring the quality of the pipe and fittings required by these
Specifications. The manufacturer’s production facilities shall be open
for inspection by the Owner or his Authorized Representative. Qualified
manufacturers shall be approved by the Project Engineer.

2. Materials. Materials used for the manufacture of polyethylene pipe and
fittings shall be PE4710 high density polyethylene (SDR 11 or better)
meeting cell classification 345444C or 345444FE per ASTM D 3350; and
shall be listed in the name of the pipe and fitting manufacturer in

Plastics Pipe Institute’s TR—4, Recommended Hydrostatic Strengths and
Design Stresses for Thermoplastic Pipe and Fitting

Compounds, with a standard grade HDB rating of 1,600 psi at 73°F.
The manufacturer shall certify that the materials used to manufacture
pipe and fittings meet these requirements.

3. Polyethylene Pipe. Polyethylene pipe shall be manufactured in
accordance with ASTM F 714, Polyethylene (PE) Plastic Pipe (SDR—11
rating or better) Based on Qutside Diameter, and shall be so marked.
Each production lot of pipe shall be tested for (from material or pipe)
melt index, density, % carbon, (from pipe) dimensions and ring tensile
strength.

4. Polyethylene Fittings & Custom Fagbrications. Polyethylene fittings and
custom fabrications shall be molded or fabricated by the pipe
manufacturer. Butt fusion outlets shall be made to the same outside
diameter, wall thickness, and tolerances as the mating pipe. All
fittings and custom fabrications and connections shall be fully rated
for the same internal pressure as the mating pipe. Pressure de—rated
fabricated fittings are prohibited.

5. Molded Fittings. Molded fittings shall be manufactured in accordance
with ASTM D 3261, Butt Heat Fusion Polyethylene (PE) Plastic Fittings
for Polyethylene (IPE) Plastic Pipe and Tubing, and shall be so marked.
Each production lot of molded fittings shall be subjected to the tests
required under ASTM D 3261.

6. FEabricated Fittings. Fabricated fittings shall be made by heat fusion
joining specially machined shapes cut from pipe, polyethylene sheet
stock, or molded fittings. Fabricated fittings shall be rated for internal
pressure service at least equal to the full service pressure rating of
the mating pipe.

7. Polyethylene Flange Adapters. Flange adapters shall be made with
sufficient through—bore length to be clamped in a butt fusion joining
machine without the use of a stub—end holder.

8. Back—up Rings & Flange Bolts. Flange adapters shall be fitted with
back—up rings pressure rated equal to or grater than the mating pipe.
The back—up ring bore shall be chamfered or radiused to provide
clearance to the flange adapter radius. Flange bolts and nuts shall be
Grade 6 or higher (stainless steel).

9. Compliance Tests. Manufacturer’s inspection and testing of the
materials. In case of conflict with manufacturer's certifications, the
Contractor, Project Engineer, or Owner may request retesting by the
manufacturer or have retests performed by an outside testing service.
All retesting shall be at the requestor’s expense, and shall be
performed in accordance with the Specifications.

E. Joining

1. Heat Fusion Joining. Joints between plain end pipes and fittings shall
be made by butt fusion, electrofusion couplings and joints between the
main and saddle branch fittings shall be made using saddle fusion
procedures that are recommended by the pipe and fitting
manufacturer. The Contractor shall ensure that persons making heat
fusion joints have received training in the manufacturer’s recommended
procedure. The Contractor shall maintain records of trained personnel
and shall certify that training was received not more than 12 months
before commencing construction. External and internal beads shall not
be removed.

2. Butt Fusion of Unlike Wall Thicknesses. Fusions of different wall
thickness are acceptable, as long as the difference is limited to a one
SDR difference, i.e. SDR 11 to SDR 9. Transitions between unlike wall
thicknesses greater than one SDR shall be made with a transition
nipple (a short length of the heavier wall pipe with one end machined
to the lighter wall) or by mechanical means.

3. Joining by Other Means. Polyethylene pipe and fittings may be joined
together or to other materials by means of (a) flanged connections
(flange adapters and backup rings), (b) mechanical couplings designed
for joining polyethylene pipe or for joining polyethylene pipe to another
material, or (c) electrofusion. When joining by other means, the
installation instructions of the joining device manufacturer shall be
followed. All connections shall maintain the total pressure rating of
the force main.

4. Mechanical Joint Installation. Mechanical joints shall be installed in
accordance with the manufacturer’'s recommended procedure. When an
OD compression mechanical coupling is used, a stiffener shall be
installed in the bore of the polyethylene pipe.

5. Branch Connections. Branch connections to the main shall be made
with saddle fittings or tees. Polyethylene saddle fittings shall be
saddle fused to the main pipe

2.05 HORIZONTAL DIRECTIONAL DRILLING W/ POLYETHYLENE PIPE
A. Directional boring with PE4710 pipe shall be completed in accordance with
the manufacturer’s requirements and shall not in any way affect the joint
connections or the overall strength characteristics of the pipe.

B. References:

"Mini—Horizontal Directional Drilling Manual” published by North American
Society for Trenchless Technology (NASTT).

"Guidelines for a Successful Directional Crossing Bid Package” published by
Directional Crossing Contractors Association (DCCA).

"Polyethylene Pipe for Horizontal Directional Drilling” of the Plastic Pipe

Institute’s Handbook of Polyethylene Piping.

C.

Quality Control. All directional boring shall be completed in such a way as
not to jeopardize the existing infrastructure/facilities, such as the roadway,
utility poles, subsurface utilities, structures/foundations, or significant

landscaping. Prior to directional drilling, all potential conflicts shall be
field verified.

General

1. Directional drilling shall be performed in @ manner required to install
HDPE utility line as indicated on the drawings. Furnish all manpower
and equipment required to perform the pipeline installation. The
operation shall include all excavation and dewatering, drilling
calculations, pilot hole, and pullback operations. Contractor shall be
responsible for type of reamer, diameter, and other pertinent
operations required for a complete installation. Contractor shall be
responsible for mobilizing on—site with a full range of drill stems and
reaming heads to allow for various factors which may occur. Drill
stems shall be of proper size and diameter to allow for full thrust and
torque capabilities of the drilling machines.

2. Contractor shall perform utility survey to locate information concerning
existing utility lines located in the areas of the directional drilling work.

3. Directional drilling shall be accomplished by drilling from one side of
the crossing to the other using an approved method. One method
shall be drilling a small diameter pilot hole along the proposed utility
route. Steering shall be accomplished by using drilling mud which is
pumped into the drill pipe to provide rotational energy in a drill bit at
the end of the drill pipe. A jet bit shall force the mud through small
orifices and jet away the earth and to allow the drilled path to curve
in the proper direction as the drill pipe is thrust forward. An
electronic survey instrument shall be placed inside the drill pipe head.
The instrument shall signal a computer of the drilled paths magnetic
azimuth, vertical inclination, and orientation of the bend. This data
shall be used by the drilling contractor to calculate location of the drill
bit and allow steering adjustments to be made.

4. After completing the pilot hole, larger diameter reaming heads shall be
pulled back in order to enlarge the hole as required to allow for the
pipe pullback. The Contractor shall be responsible for multiple reaming
operations as required to complete the work. Pull back operations
shall be carried out as soon as possible following the final preream.
During this phase of the work, the Contractor shall continue his work
operations without interruption regardless of the day of week or hour
of the day. A pullback head shall be attached to the pipe to allow
fastening to the swivel head reamer. The head shall be closed to
prevent drilling mud from entering the main during the pullback
operation.

5. Upon completion of the drilling operations, the equipment and
materials used shall be removed from the site and the areas disturbed
shall be restored to original conditions. The main shall be tested in
accordance with Section 02730 of the Specifications. If the main fails
the testing, it shall be removed and the work repeated at no
additional cost to the Owner.

PART 3 — EXECUTION

3.05 PRESSURE PIPE TESTING

A.

C.

General:  All force mains shall pass the hydrostatic pressure test and
leakage test described herein. Prior to testing, all anchors and braces
shall be installed. All concrete thrust blocks and restraints shall be in
place and cured at least seven days. All buried pipe shall be backfilled.
Suitable test plugs shall be installed and air release valves shall be
installed at the high points.

Hydrostatic Test: The following procedure shall be used:

1. All qir release valves shall be opened and the pipe shall be filled with
water at a rate not to exceed the venting capacity of the air release
valves.

2. The water pressure shall be raised to 150 percent of the designed
operating pressure or 60 psi minimum at the highest point.

3. Failure to hold the designated pressure within 5 psi of the specified
test pressure for the two hour period constitutes a failure of the
section tested.

Leakage Test: The following procedure shall be used:
1. Leckage shall be defined as the quantity of water that must be
supplied into the pipe being tested to maintain pressure within 5 psi

of the specified test pressure.

2. No pipe installation shall be accepted if the leakage is greater than
that determined by the following formula:

L= ND(P)"0.5
7,400
Whichever is less
L= SD(P)"0.5
133,100

Length of Pipe Testing

Allowable Leakage in Gal/Hr

Nominal Diameter of Pipe (")

Average Test Pressure (psi)

Number of Joints in the Pipeline Tested

ZUVvOoOrwm
o

All testing shall be conducted in accordance with AWWA C600—87 or latest
revision.

3.06 PUMP STATION AND STORAGE TANK TESTING

A.

Pump Station and Storage Tank Testing: All manholes and storage tanks
shall be tested for leakage in accordance with the following procedure:

Water Test: After the structure has been assembled in place, all lifting
holes and exterior joints shall be filled and pointed with non shrinking
mortar. All pipes and other openings into the structure shall be suitably
plugged and the plugs placed to prevent blowout.

1. Each structure shall be checked for exfiltration by filling with water to
the top of the cone section. A stabilization period of one hour shall
be provided to allow for absorption. At the end of this period, the
structure shall be refilled to the top of the cone, if necessary, and
the measuring time of at least six hours begun. At the end of the
test period, the structure shall be refilled to the top of the cone
measuring the volume of water added.

2. This amount shall be converted to a 24—hour rate and the leakage
determined on the basis of depth and size of structure. The leakage
for each structure shall not exceed one gallon per vertical foot per 15
linear feet of wall (as measured in plan view) for a 24 hour period for
exfiltration and there shall be no visible infiltration.

Air Test: Alternatively, the manhole may be tested for leakage using the
following procedure:

1. All lifting hole and exterior joints shall be filled and pointed with an
approved non—shrinking mortar. The completed manhole shall not be
backfilled prior to testing. Structures that have been backfilled shall be
excavated to expose the entire exterior prior to vacuum testing or the
manhole shall be tested for leakage by means of a hydrostatic test.

2. All pipes and other openings in the manhole shall be suitably plugged
in @ manner to prevent displacement.

3. A plate with an inflatable rubber ring the size of the top of the
manhole shall be installed by inflating the ring with air to a pressure
adequate to prevent leakage of air between the rubber ring and the
manhole wall.

4. Air shall then be pumped out of the manhole through an opening in
the plate until a vacuum is created inside of the manhole equal to 10
inches of mercury on an approved vacuum gauge. The removal of the
air shall then be stopped and the test time begun.

5. The vacuum must not drop below 9 inches of mercury within a 2
minute test period. If more than 1 inch of drop in vacuum occurs
within the 2 minute test period the manhole has failed the test and
shall be repaired or reconstructed and retested.

Following satisfactory test results, the tank may be backfilled.
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NOTES:

1. COMPACTION OF BACKFILL AND BEDDING SHALL BE A
MINIMUM OF 90% (95% UNDER ROADWAY SURFACES)
OF MAXIMUM DRY DENSITY DETERMINED IN THE
STANDARD PROCTOR TEST (ASTM D698).

2. BEDDING MATERIAL SHALL NOT BE PLACED ON
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FROZEN, WET, OR ORGANIC MATERIAL.
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PRIORTO PLACING OF PIPE BEDDING MATERIAL
AND KEPT DEWATERED DURING INSTALLATION OF
PIPE AND BACKEFILL.
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Septic Tank Notes
1.

Septic tank shall be a precast concrete tank, unless otherwise approved.

2. Maintenance

N.T.S.

- At least once a year, the depth of sludge and scum in the septic tank should be measured. The tank

should be pumped if

- The sludge is closer than twelve inches to the outlet baffle or;
- The scum layer is closer than three inches to the outlet baffle.
- Under no circumstances should anyone enter a septic tank.

3. Recommendations

- The use of garbage grinders is discouraged as sludge accumulation in the septic tank can be
increased by up to 40%. If used, the septic tank will require more frequent pumping.

- The septic system is designed to handle human waste and toilet paper, plus water from plumbing
fixtures such as toilets, baths and sinks. Moderate use of household cleaners, detergents and
bleach should not damage your system; however, indiscriminate use may cause problems.
Non-degradable paper products and any other non-biodegradable substances should not be put in

your wastewater system.

- Minimize the amount of water used in the household. Excessive water could flush solids from the
septic tank to the disposal field which leads to clogging or plugging of the piping. When
dishwashers and washers are used, make sure loads are full and stagger their use to reduce peak
flows, i.e. stagger loads of laundry over several days instead of one day.

4. Walkways, patios and decks or other permanent structures should not be constructed over the septic

tank.

. u u i s i s s . jiai
5 There should be no need to use commercial "starter", "bacterial feeds", or "cleaners", etc. Bacteria in a

septic tank system occurs naturally.
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