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GENERAL SPECIFICATIONS

The Stondard Specifications shall rafer to the Vermont Agency of Transportation
Standard Specifications for Construction (1990 Edition). All site werk sholl alaa be
completed in occordance with the Town of Willistan's Public Works standards. Any
discrepancies with the plana or specifications shall be reported to the Engineer
prior to beginning thot work.

A. Earthwork

1. The site shall he cleored of off debriz ond vegetation, and all topsoll shall be
stripped prior to placing ony fill material, Debris and vegetation shall be
dispased of ot an approved location.

2, The excavated moterial from on site shall not ba used within five feet {5')
of the buliding or under parking lots, roads or sldewalks. General imported
fill materiol shall not be larger than iwo inches (2") or have more than 20%
passing the NO. 200 sieve All excess sxcovoied material shall ba disposad
of at an approved location.

3. Grading

a. Perform dll rough grading. including excovation, formation of embankments,
shaping, sieping, compaction, construction of ditches, disposal of surplus or
unsuitable material, and any work necessary to prepare the subgrades of all
roadwoys, walks and parking areas. Grading shall be brought to the bottom
of the base course under paved or surfaced areas and to within o minimum
of 24 inches of finished grade under side siopes and/or embankment areas
to receive loom along roadways, walks or poriing oreas.

b. Accomplish all excavation and fill within the slope ond grade lines as indicated
on the Drawings uniess otherwise cuthorized In writing by the Owner. Parking
lots shall be graded to full cross section width at sub—grade before placing any
type of sub-base or pavement sxcept thet partiol width construction is
permissible where necessory for the maintenance of troffic.

¢. Do not use frozen material In the construction of embankments

d. Place olt material being placed in esmbankments in horizontol layers of uniform
thickness across the full width of smbankment, except when it is impractical
to construct full width of the smbankment and partial width layers are
authorized by the Owner. Do not allow or place stumps, trass, rubbish or ather
unsuitable material in embonkments. Begin layers of embonkment at the
despest part of the fill.

e. Areas of soft, yislding or otherwise unsuitable material that will not meet
compaction requirements shall be removed, replaced with suitable material
and properly compacted at no cost to the Qwner.

f. Place ambankments for paved or surface areas in horizontal layers of depths
which wili result in layers of compacted materiat not exceeding B8 inches.
Compact each laysr as specified befors placing each naw layer. Usas sffective
spreading equipment on each loyer to obtoln uniform thickness prior to
compacting. Each layer shall be kept crownad to shed water to the outside
edges of embankment and continuous leveling and monipulating will be
raquired to cesurs uniform density. Construction equipment shali be routed
over the entire surface of each layer.

9. If. during the construction of the embankments, there is any indication that
aerlous bulging, ¢cracking, or unsafe movement may occur, the placing of fill
shall be stopped or retarded to dlow the material to stabilize.

h. All ditches ond drains shall be constructed so they will effectively drain the
roadway or porking lot before any sub—base or surface course moaterial is
placed. In hondling materials, tools and equipment, the Coniractor shall
protect the subgrade from damage. In no case shall vehicles be allowed o
travel in o single trock ond form ruts. H ruts are formed, the subgrade shall
be reshopad and compacted and any pockets of clay, sond or soft material
that may have been left in the subgrade shall be removed, replaced with
approved materiol and properly compacted at the Controctor’s expense.

The subgrade shall be kept In such condition that it will drain. Sub—bose, base
or surface materiol sholl not be deposited on the sub—grade until the sub—grade
has besn checked and opproved by the Owner. After the sub—grade has been
approved, hauling shall not be done nor equipment moved over the sub—grade
which will distort the cross section. A tolerance of 1/2 inch above or below the
finished sub—grode will be ollowad provided that this 1/2 inch obove or below
sub—grade is not maintained for a distance jonger than 50 feet, and that the
requirad crose section ls maintained

4, Compaction:

a. Generol: Control 30il compaction during construction providing minimum
percentage of density specified for each area classification.

b. Percentage of Maximum Density Requiremsnts: Compact soll to not less than
the following percentages of maximum dry density for soils which exhibit a well
defined moisture—density relationship determined in accordance with
ASTM D 2049, for soils which will not exhibit o well defined moisture-—density
relationship.

1. Lawn or unpaved arsgs: Compact top 6" of sub—grode and sach layer of
backfll or fil material to 90X maximum dry density.

2. Compuction under paved ond surfaced areas:
The entire area of each layer shall be uniformly compacted to ot leost
the required minimum density by the use of compacting squipment consisting
of rollers, compactors or a combination thereof. Eorth—moving and ether
equipment not specifically manufactured for compaction purposes will not
be considered as compaction equipment. Each layer for its full width sholl
be compacted to not less than 90 percent of the maximum dry density as
determined by the Standord Msthod of Test for Moisture—Density Relations
of Scils, ASTM—DB8S8, Msthod C, except that the material in the top two
fast of any smbankment, immediotely below the sub—grade shall be
compacted to not less than 95 percent of the maximum dry density.
The field density determination will be made by a qualified testing
loboratery using a nuclear density gouge.

3. Conctrete Slobs: Compact each loyer of backfil or material to 95 %
maximum dry denaity.

¢. Moisture Control: Where sub—grades or layer of soil material must be molsture
conditioned before compaction, uniformly opply woter to surface of sub— grade,
or layer of sofl material, to prevent free water appecring on surface during or
subsequent to compaction operations. Remove and replace, or scarify ond air
dry, soll materiai that is too wet to permit compaction to specified density.

B. Access Drives and Parking Lots:

1. The sub—grade shall be prepored in accordance with Saction 203.12 of the
Stendard Spacifications.

2. Bonk run gravel (gravei for sub—base) shall meet the following grading

requirements (Section 704.04):

Percentage by Waight

Siave Designation Passing Square Mesh Sleves
No. 4 20 — 80
No. 100 0-12
No. 200 0~ 8

The gravel shall be uniformly groded from coarse to fine and the maximum
sizs stone porticle shall not exceed 2/3 of the thickness of the layer being
placed. The gravel sub—base sholl be compacted to 85X of the maximum

dry density as determined by AASHTO-TS9.

3. Crushed Gravel for Sub—base: All moterials sholl be sascured from approved
sources. This gravel shall consist of angular ond round fragments of hard
durable rock of uniform quality throughaut, reasonably free from thin
elongated pieces, soft or disintegroted stone, dirl, organic or other
objectionoble matter., The grading requirements shall conform to the
following tabla (Section 704.05 — 3:0.“%

Percentage by Weight

Sieve Designation Paseing Square Mash Sieves
- 100
11/2 20 - 100
No. 4 30 - 60
No. 100 0- 12
No. 200 0- 8

The crushed gravel shall be compacted to 95X of the maximum dry density
as dstermined by AASHTO-T99,

se_Graded Crushed Stone for Sub—base: Dense graded crushed atone
for sub—bass shall consist of clean, hard, uniformly graded, crushed stone.
It shall be reasonably free from dirt, delsterious material ond pieces which
are structurally weak ond shall meat the following requirements:

a. Source: This material shall be obtained from opproved sources ond
the area from which this material is obtained shall be stripped ond
cleaned before blasting.

5.

b. Grading: This material shall mest the requirements of the following

table:
Percentage by Weight
Sieve Designation Passing Square Mesh Sleves
3t/ 100
Ly 90 — 100
2 75 — 100
1" 50 - 80
1/2* 30 — €0
No. 4 15 — 40
No. 200 0- &

Biturmninous Concrete Pavement: The maoterials, grading and composition,
placement, and finishing for bituminous concrets pavement (Type Is, lis, Iils,
& tVs) shall meet the requirements of the Vermont Agency of Tranaportation
Stondard Specifications Section 702,  Other requirements are as follows:
Application of bituminous concrete pavement ehall meet all the

requirements of the Vermont Stondard Specifications for Construction
Section 406, or as periodically amended, but not limited to, tha following:

a. Saction 490 of the specificotions,

b. Note that where the drawinga referance a specific povement type
such os type IV, It shall be considered ta ba typa IVS In
conformance with this specification.

Stabilization Fabric:  Stabilization fobric where required by the Engineer
shall ba Mirafi S00X or squal. TYThe fabric shall be installed in accordance
with manufocturer's regquirsments.

Al pavement markings sholl be VT. 708.1C Thermoplastic Pavement Markings.

C. Drainage Sysiema

1.

2.

All culverts and storm drains shall meet the requirements of Section 601
of the Stondard Specifications.

At the Contractor's option, the following materiols may ba used for the
storm drainage:

a. Polyvinyt Chioride pipe conforming te ASTM Specification D3034 or
F679. {(PWC) sewer pipe and fittings SOR 35.

b. Reinforced concreta pipe meeting the requirements of Section 710.01.
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d. m‘_oﬂuwﬁou aluminum alloy pipe meeting the requirements of Section

D. Water
1.

2.

Materials:

a. Ductils iron Water Plpa:  Pipe shall ba four—inch
diameter Tyton Ductile Iron Class 52 conforming to current ANSI/
AWWA C151/ A21.51-81. Push-on jint pipe shall be minimum
thickness Class 52. Push—on jint accesscries sholl conform to
applicoble requiraments of ANSI/AWWA C111/A21.11.

Pipe shali ba cement mortar lined on the Inside In accordance with
ANSI/AWWA C104/A21.4 except that the cement lining thicknesa

sholl not be less than thres—sixteentha inch (3/16"). A plus toleronce
of one—elghth nch (1/87) will be permitted.

Pips outside coating shali be an gsphaltic coating appreximately 1 mil
thick. Tha cactings shall be applied in occerdance with The Handbook
for Ductile Iron Pipe.

b. Fittings: Ductile Iron fittings shall conform to AWWA/ANSI-C104,
Class 350 pounds working pressura, and be of a compact body design.

c. Gaie Valves Resilient Seat: Valves sholl be manufactured to meet all

requirsmants of AWWA Spacificotion C508 (latest version). Volves 12 inches and

smallar sholl be bubble tight, zero leckoge ot 200 psl working
pressurs. Valves shall have non—rising steme, open counterdockwise
ond be provided with a two—inch (27) square operating nut with orrow
cast in metal to indicote direction of opening.

4. Valve Box: Cast iron New Englond styie slide—type; five and one—
quorter Inch (5 1/4") ehaft; 5 inch by & foot.

Cover shall be cost iron, marked "WATER™ ond Iindicating direction of
opening.

Instaliotion

h.

I

A minimum 18 inch vertical separation batween the ouiside pipe surfaces
shall be maintainad where force mains cross water mains. Force mains

shall cross water mains at or near right ongies with one full length of
water pipe centered on the force mans 30 both end joints are at maximum
ssparation from the force moin. Special structural support for the water
main and the force main may be required.

There shall be no physical connaction bstween the distribution aystem
and ony pipes, pumps, hydronts, or tonks which are supplied or moy
be supplied with o water that s, or may be contominated,

All trenching safety standords shall ba in conformance with all
applicable State ond Federal guidelines and as specifiad an the plans.

k. The Contractor shall, ot dll times, keep the trenches entirely froe of

woter until oll work Is finished and trenches are ready for backfilling.

Yalve boxes are to be inatalled on dll buried valves. The boxes shdll
be cost iron with @ minimum 5 1/4" diemeter ond long enough to
extend from the volve to finished grade. The boxes shall enclose tha
operating nut and stuffing box of the vaives. Valve boxes shall not
transfer loada onto the wolve,

Covers shall be close fitting and dirt tight with the top of the cover
flush with the top of the box rim. Covers ghall he morked “WATER"
with an omow indicoting direction of opening.

Chlorination of the water sarvice shall ba conducted only after the
service has been flushed and o clear streom is cbidined as determined
by the Engineer. Al chlorination testing shall be done by an
independent third porty approved by the Enginesr and the Town of
Williaton.

Tha Contractor shall furnish all labor, equipment, materials, and tools
nacessary to disinfect the plpe and oppurtenances in accordonce with
the AWWA Stondard for Disinfecling Water Moins C651—-B6 (tablet
mathod not acceptable).

The method of disinfection shall be by the continuous feed method
unless otherwise opproved by the Engineer. After filling, flushing, and
addition of chlorine solution, the chlorine concentration within the pipe
shall be at least 10 mg/. All disinfection shail be performed under the
supervision of the Enginser. The disinfection process shall be deemed
acceptabie only after two somples of water from the flushed
disinfected main show nc evidence of bactericlogical contamination.

The Contracter shall fumish all gauges, testing plugs, caps, and ofl
ather nacassary equipment ond labor to perform a pressure test. All
pressure testing shall be done by on independent third party approved
by the Engineer and the Wiiiaton Fire Department. The Caontroctor

shall develop and maintain for two hours, 150 percent (150%) of the
working pressure measurad In pounds per square inch (200 psl —
minimum). Fallure to hold the designated prassura for the two hour
period constitutes a follure of the section tested. No pipe instollation
shalf be accepted if the leokage is greater than that detsrmined by the
following formula:

L = ND mv
' Whichever

is Less
L=_3SD mv
133,200

S = Length of Pipa Testing

L = Allowcble Leokage in Gols/HR

D = Nominal Dlameter of Pipe (™)

P = Averags Test Pressure (psl)

N = Number of Joints in the Pipsiine Tested

All testing shall be conducted In accordance with AWWA C600—93 lotest
revision.

If there Is on area where a cover of five fest (5') cannot
be maintoined over the water line, the Contractor shall notify the
Engineer (in writing) for a revised design.

All revigions affecting the water line must be approved by the
Department of Environmental Conservation — Water Supply Divislon.
As~Buiit plans shall be provided to the Woter Supply Division and the
Town of Wiliston Fire Deportment.

E. Sonitory Sewer
. Description

This item shail consist of the excavotion and backfilling raquired for the re—
routing of the gravity sonitary sswsr main, removal and disposal of replacad

d. Leokage Tests and Allowances for Gravity Sewers: Prior to testing for

e

acceptance, the pipe should be cleaned by poasing through the pipe
a full gouge squeegee. It shall be the responsiblity of the Contractor
to have the pipe cleaned.

Immadictely following the pipe clemning, the pipe instdllation shail be
tested with low—pressure alr. Ak sholl be slowly supplied to the
plugged air instoliction unti#é the internal oir pressure reachas 4.0
pounde per squars inch grsater thon the average back pressurs of any
groundwater that moy submerge the pipe. At least two minutes shall
be dllowed for temperature stabliization before proceeding further.

The pipeline shall be considersd acceptable when tested at an gverage
pressure of 1.0 pounds per sguore Inch greater than the overage back
pressure of ony groundwater that may submerge the pipe if:

I. the total rate of air loss from any section tested in its entirety
between manhole cleanout structures does not exceed 2,0 cubic
feet per minute; or

il. the section under test does not lose air ot o rate greater than
M.._wwuo cubic feet per minute per square foot of intemnal pipe
oce.

The requirements of thiz specification shall be considerad satisfied if
the time required In sacondg for the preéssura to decrsase from 1.3 to
2.5 pounds per square inch greoter thon the averoge back pressure of
any groundwater that may submerge the pipe is not less than that
computed according to the following table:

MINIMUM TEST TIME FOR VARIOUS PIPE SIZES
Diameter (Inches) Time (Seconds/100 Faet)

4 18
8 40
8 70

Vacuum Test: This method of testing manholea for [eakags invoives
the use of a device for sealing the top of the manhole cone section
ond pumping the air out of the manhole, creating o vacuum ond

holding this vacuum for ¢ prescribed period of time. The procedure for
this test is ox follows:

1. Al lifting holes and exterior joints shall be filed and painted with
an approved non—shrinking mortor. The completed manhcole shall
not be backfiled prior to testing. Manholes which hava been
backfilled shall be excavated to expose the entire exterior prior
to vacuum testing or ths manhole shak bs tested for leakage by
memns of the exfiltration leokage test.

2. Al pipes and other openings into the manhole shall be suitably
plugged in o manner to prevent displacement.

3. A plote with an inflatable rubber ring the size of the top of the
manhole shall be instolled by inflating the ring with air to a
pressure adequate to prevent leakage of air between the rubber
ring and the monhala wail.

4. Air sholl then be pumped out of the manhole through an opening
in the piate untd a vacuum is created inside of the manhole aqua
to 10 inchea of mercury on an approved wvacuum gouge. The
removal of air shall then be stopped and the test bequn.

5. The manhale sholl poss thie test If the vocuum holds ot 10" Hg
or drops no lower than 8" Hg within the following times:

Time:
Depth of 4 Diameter Maonhole Minutes Seconds

o - 10 2 0
10° — 15 2 30
15' - 20 3 0
0 — 28 3 30

6, If the vacuum drop exceeds 1° Hg during the specified time
periads, the monhole shall be resealed and ateps 2 through 5
obove repeated until the vaocuum holds for the specified time.

7. After the manhole passes the vacuum test, it shall be backfilled
carefully so thol no leaks ore created. If the monhole is
disturbed In any way during backfill, it shall be vacuum tested
according to steps 1 through 5 above. If the manhole foils the
vacuum test, ths Contractor shall test the manhole using the
manhols exfiltration test.

8. The Controcior shall provide the Engineer with a written log of
each manhole leakogs test result.

9. Manholes shall be tested and accepted prior to buiiding manhole
inverts.

The Contractar shall be responsible for verlfying the location ond
maintaining the integrity of all utilities shown on the plan.

The Conttractor shall coordinote ol construction with the Town of
Wiliston and the Vermont Agency of Tronsportation.

REVISIONS

BY

a. All pipe and fittings zholl be inspected ond tested in accordance with
p g

the manufacturer's specifications ond the aforementioned AWWA
Specifications. The Contractor shall furnish for opproval certification
from the pipe monufacturer thot oll tests have been performed with
sotisfactory results. Pipe sholl not be instolled without the Engineer’s
or the Town of Wiliston Fire Department’s opproval.

Pipe, fittings, ond accasgories shall be carefully handled to avoid
domage. Prior to the dote of acceptonce of the project work by the
Owner, the Contractor shall replace any new pipe or occessory found
to be defective ot any time, including after instollation, ot no expense
to the Owner. All installation ond testing sholl be dona In occordonce
with AWWA Standord C800-93 and ANSI Specification AZ1.11.

All pipe showing cracks shall be rejocted. I crucks occur in the pipe,

the Controctor may, at his own expense ond with tha approval of the
Engineer, cut off the cracked portions at ¢ point ot least 12 inches

from the visible limits af the crack ond use the sound portion of the

pipe. Conductivity wedges shall be installed at all joints. Three per Jeint (min.)

All pipe ond fittings shall bs cleared of all forsign matter and debrin
prior to instdllotion ond shall be kept cleon until the time of acceptonce
by the Owner.

At gall times, when the pipe laying is not actually in progress, the open
ends of the pipe shall be closed by temporary wotertight piugs or by
other approved means. If water is in the trench when work is
rasumead, the plug shali not be removed untll ail donger of woter
entering the pipe has paased. The pipe shoil be inatalled In trenches
aond ot the line and grade shown on the Contract Drawings. Any
defiaction joints shall be within the limits specified by the
manufocturer.

Al piping ond appurtenances connectsd to the squipment shall ba
supported so that no strain will be imposed on the equipment. (If the
equipment manufocturer’s specifications include that piping loads are
not to be tronsferred, the Contractor shall submit certification of
compliance).

Concrete thrust blocks shall be installed on ail pugs, tees, and bends
deftecting 11 1/4 degress or more. Core shall ba token to enaure that
concrete will not come in contoct with flonges, joints, or bolts. The
required area of thrust blocks are indicated on the plans or shall be as
approved by the Engineer.

focilties, ond instollotion of service connections. This work sholl include all pipe.
manholea, structures ond other appurtenonces necessary to complate the system
indicoted in the drawings. Al sonitory sewer materiols ond construction of some
shall be as shown on the controct drawings and sholi maet the requirements of
the Town of Williston Public Works Department.

2. Materials

.

PVC Sewer Pips: FPVC sewer pipe shall conforrn in all respects to the
latest revision of ASTM Specificotions D~3034 or FE78, Type PSM
Polyvinyl Chioride (PVC) Sewer Pipe and Fittings, SDR 35. Wall
thickness of all PVC pipe shall meet ASTM Specifications for SDR 35
pipe. Al pipe ond fittings shall ba dearly markead as foliows:

- Monufacturer's Name and Trademark

— Nominal Pipe Size — 47

— Material Designation 12454C PVC

— Lsgend "Typs PSM SDR 35 PVC Sewer Pipe” or
"PS 45 PVC Sewer Pipe”

— Designotion ASTM D-3034 or FB78

Jointe shall be push—on type using elastomeric goskets and shall
conform to ASTM D=3212. The gaskets shall be factory installed.

The pipe sholl be fumished in nominal 13—foot lengths. Sufficient
numbers of short jengthe and full machine fittings ehall be provided for
use at monholes ond connections, Al connections will require the use
of moanufoctursd fittings. Field fobricated, saddle—type connections

whl not be considered acceptable.

3. Installation

b.

Excavations shall ba mada at a point at least six inches (12° where
trench is in iedge) below the pipa invert to occommodate the bedding
matarial. All excavations ore to be kept dry while pipe is being laid
ond untll each jint and pipe have been inapected by the Engineer and
approval given to commence backfilling operations.

The bell end of the pipe shall foce upgrade ot oll times ond be placed
In such a position ag to make the invert sven when the succesding
section s inserted. Where required by cdverse grading conditions, the
Controctor shall fll any qully to make a sultable bedding for the sewer
pipe. The fill shall be pneumatically or mechanicolly campocted to o 50 %
dry density (85% in roads) as determined by the AASHTO-T—89, Method
A (Stondord Proctor) test, upon which the six inches (67) of badding
materiol sholl be placed. Any pipe which is not ioid to grode and
olignment shall be re—laid to the saotigfoction of the Engineer. The
bedding moteridl shall be ploced ond compocied on each side of the
pipe to a height of one—half the pipe diameter for the full width of the
excavated trench ond as shown on the accepted plans.

Backfill shall consist of approved moterial placed in six—inch (6") layers
with each layer being thoroughly compacted to not less than 95
percent of maximum dry density as determined by the ASSHTO-T-99
Standord Proctor by meons opproved by the Engineer.

No stones In axcese of one and one—half Inch {1 1/2") diometer shall
be ploced within two feet (2°) of the outside of the pipe. Particular
precoutiong shall be token in placement ond compaction of the backfill
materiol in order not to damage and/or break the pipe. The backfil
shall be brought up avenly on both sides of the pipe for ita full length,
Walking or working on the complated pipsline except as may be
neceasary in tomping or backfilling shall not be permitted until the
trench has been hackfiled to a height of at lsast two feet (27) on the
top of the pipes. During conatruction, cli openings to the pipe lines
shall be protected fram the entering of earth or other materials.

Pressurization:

i. Each valved gection of pipe shall be filled with water slowly and
the apecified test pressurs, based on the elevation of the lowest
point of the lina or saction under test ond corrected to the

elevation of the test gouge, shall be applied by means of a pump
connectad to the pipe.

il. Ar Removai: Before applying the specified teat presasurs, air
shail be expelled completely from the pipe valves.

TW.Exomination: Al exposed pipe, fittings, wvalves ond joints shall
be exornined corefully during the test. Any domaged or defective
pipe, fittings or volvea that are diecovered following the precsure
test shall be repoired or replaced with scund material and the test
shall be repeated.

Leakage Teat: A lsakage test shail bs conducted concurrently with
thw prassure test.

i. Leokage shall be defined as the quontity of woter that must ba
supplled into the newly loid pipe, ar any volved section thereof,
to maintain preasure within 5 pai of the specified test preasure
after the oir in the pipeiine has been sxpellad ond the pipe has
been filed with water,

ii. Allowable Leakage: No pipe instoligtion will be accepted if the
leakags I8 greater than thot determined by the following formula:

L = ND NP
7400

S = Length of Pips Testing

L = Allowable Leakoge In Galz/HR

D = Nominal Diamnaeter of Pipa ()

P = Averoge Test Pressurs (psi}

N = Number of Joints in the Pipeline Tested

F. Underground Utilities

For underground electrical and telephone {cobla} services, the Contractor shall
trench, place bedding, place conduit, ond backfil in accordanca with the utiity

company's requirsments.
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