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ARTICLE VI 

TOHN OF NANTUCKET 

Sanitary Sewer 

STANDARDS AND SPECIFICATIONS 

SECTION 1.00 Scope 

The purpose of the Sanitary Sewer Specification is to set forth the criteria to 
be used in the design and construction of sanitary sewer mains and pump stations 
for approval and acceptance by the Town of Nantucket. These specHi cat ions shall 
also serve as a basis for the Nantucket Planning Board or their authorized 
representative. 

SECTION 2.00 General Provisions 

2.01 General 

The provisions stipulated in this section are general in nature and shall 
be considered as applicable to all parts of these specifications including , 
any supplements and revisions. All pump stations, sewer mains and 
appurtenances shall be des i gned by a Regi stered Profess iona 1 Engi neer, 
experienced in the design of such facilities and duly licensed to practice 
in the state of Massachusetts and all plans shall bear the original seal 
of a Registered Professional Engineer. 

2.02 Definitions and Abbreviations 

Hherever the following words, phrases or abbreviations appear in these 
specifications, they shall have the follo\'ling meanings: 

1. TO\'lI1 shall mean the Town of Nantucket, Massachusetts. 

2. Town Code shall mean the official adopted town code regulations of 
Nantucket, Massachusetts. 

3. Superi ntendent sha 11 mean the Superi ntendent of the Department of 
Publ ic Works, TO\'ln of Nantucket, Massachusetts, or his authorized 
representative acting on behalf of the Town. 

4. Planning Board shall mean the Town of Nantucket, Massachusetts 
Planning Board or their representative. 

5. Inspector shall mean an authorized representative of the 
Superintendent or of Planning Board at the site of the 

6. Utility shall mean the Sewer Department of the Town of Nantucket, 
Massachusetts. 

, 
7. Contractor shall mean the Project proponent of his General Contractor 

hired to complete the construction of the facilities. 
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8. Wherever the ~/Orl(s, "as di rected", "as requi red", "as permitted" or 
words of like meaning are used, it shall be understood that the 
direction, requirements or permission of the Superintendent is 
intended. . 

9. Wherever references are made to standard specifications, methods of 
testing materials, codes, practices and requirements, it shall be 
understood that the latest revision of said references shall govern 
unless a specific revision is stated. Wherever any of the above 
abbreviations appear, they shall have the followinu meaning: 

AASHO - American Association of State Highway Officials 

ASA - American Standards Association 

flSHI - American Society for Testing and Haterials 

AWI~A - American Water 110rks Associat ion 

AP'IIA - American Publ ic 110rks Association 

10. vlherever the words "these specifications" or words of similar 
connotation are used, it shall be understood that the reference is made 
to the TOIm of Nantucket, Sanitary Sewer Standards and Specifications, 
including all parts, supplements and revisions pertaining thereto. 

2.03 Plan Approval 

2.03.1 General 

Three (3) copies of plans for proposed sanitary sewer main 
construction shall be submitted on 24)(36 inch sheets with a scale 
of V=1"=4', H=1"=40'to the To,m for approval. Two (2) copies shall 
be submitted to the Planning Board and one (1) copy shall be 
submitted to the Superintendent. An overall plan shall be submitted 
along with individual plan and profile sheets. The plan shall show 
lots to be served and the location of the sanitary sevier mains with 
reference to property lines. All service wyes shall be stationed 
for proper control and future location. The type, size, approximate 
location and number of all known underground utilities shall be shown 
on all drawings, including invert data. Profiles shall give 
dimensions, grade, rim elevations and invert elevations into and out 
of manholes of the sewer to be constructed. The Superintendent shall 
return said plans either with approval or a letter designating 
necessary revisions required to receive approval. 

2.03.2 Effective Date 

Should circumstances warrant· changes to the approved plans or 
specifications, the proposed revision must be submitted and approval 
must be obtained from the Superintendent,Planning Board 01" their 
Designee, copies to be given to the Contractor, Developor and the 
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Developer's Engineer. No work shall proceed on that portion of the 
project being revised until said revisions are submitted, approved 
and distributed. Minor deviations from the plans or specifications 
may be by written permission from the Superintendent or his 
representative on the job. It shall be the responsibility of the 
Developer's Engineer to provide the Town with two (2) sets of "as­
built" plans. at the completion of the project verifying all 
elevations, uti 1 ity locations and service locations. One (1) set 
to the Planning Board and one (1) set to the Superintenden~ .. 

2.04 Authority of the Superintendent 

The Superintendent shall have the authority on behalf of the Town to 
ascertain that all design and construction of facilities is equal to or 
better than the minimum requi rements se.t forth in these specifications. 
Tr.e Superintendent shall have the additional authority to assign an 
inspector to check any and all worl(, including all materials to be 
incorporated in the ~Iork, excavation, bedding, backfill and all 
construction methods and practice, l1ithin pub1 ic and unaccepted I'lays, and 
for all connections to the Hunicipa1 Sevier System. 

2.05 Authority of the Planning Board 

The Planning Board shall have the authority to ascertain that all design 
and construction of facilities is equal to or better than the minimum 
requi rements set forth in these specifications. The Planning Board shall 
have the additional authority to assign an inspector to check any and all 
vlork, including all materials to be incorporated in the work, excavation, 
bedding, backfill and all construction methods and practice vlith'ln all 
proposed subdivisions. . 

2.06 Authority of the Inspector 

Inspectors are assigned to assure that the Contractor is complying with 
these specifications. They have the authority to reject defective 
materials, inferior materials, defective workmanship and to suspend work 
until such time as the Contractor shall correct the situation in question, 
subject to final decision by the Superintendent. 

2.07 Notice Before Beginning \~ork 

The Contractor shall notify the Superintendent and the Planning Board in 
wridng at least forty-eight hours before beginning any seVier main 
construction. If for any reason work should stop on a project during any 
stage of construction for a period of more than twenty-four hours, it shall 
be the responsibility of the Contractor to notify the Superintendent and 
the Planning Board at least twenty-four hours prior to any resumption of 
work on the project. If the Contractor intends to work extended shifts, 
double shifts or hours other than the normal workday of Town personnel, 
he shall notify the Superintendent at least twenty-four hours prior to 
such extension, except in the evont of an emergency. Failure to provide 
notification may provide suspension of the Project. 
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2.08 Traffic Control 

The Contractor shall be required to provide adequate construction signing, 
flagmen, barricades, etc., to warn vehicular and pedestrian traffic of work 
in progress and divert traffic as may be requi red during the course of 
construct i on. All s i gni ng sha 11 be subject to the approval of the 
Superintendent. When specifically authorized by tho Superintendent, 
portions of the streets shall be all@ed to be closed to traffic for 
construction. However, the Contractor shall make every attempt to keep 
the time of closure of such streets to a minimum It shall be the 
responsibi 1 ity of the Contractor to not ify the Fi re and Pol ice Departments, 
and ambulance service twenty-four (24) hours prior to the closure of any 
street. A stre.et closure permit is required whenever a stl"eet is closed 
due to construction activity. 

2.09 Rejected Haterials 

All Haterials installed shall be free of defects of manufacture. Any 
defects or damaged materi a 1 s found in the construct ion or on the 
construction site shall be marked and removed form the site. In the event 
the Contractor fails to remove rejected materials from the construction 
site within a reasonable length of time, the Superintendent may arrange 
for such removal at the expense of the Contractor. 

2.09 Contractor's Responsibilitl 

It shall be the responsibil ity of the Contractor to read and fully comply 
with'. all the provisions of these specifications and all laws and 
regulations that apply to local and state agencies .. 

2.10 Safety Requirements 

All sanitary sewer main installations in the TOIm of Nantucket will be 
subject to current OSHA safety requirements. It shall be the 
responsibility. of the Contractor to fully comply with these regulations. . I 

2.12 As-~uilt Draliings 

Within three (3) months after acceptance of the sewer system by the 
Superintendent, the Developer shall be responsible for furnishing the Town 
with two (2) sets of reproducible "as-built" drawings as per 2.03. 

200-37 SECTION 3.00 protection of Existing Facilities 

.R. • 
\~-» O:;QINJ! on f(>('vr.1prl f\~I}f't 

3.01 General 

The Contractor shall notify Dig Safe at 1-800-322-4844 and all utility 
companies and interested parties prior to commencement of work in order 
to insure that there will not be interruptions of services during 
construction. The Contractor shall bo liable, for all damages to existing 
structures, public or private, and he shall save the Town harmless form 
any 1 i abil i ty or expGnse for i njuri as, damages or ropa i rs to such 
facilities. 
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3.02 Respons ibil i ty for Repa i r 
Should the utility be damaged in the construction operations, t.he 
Contractor shall immed i ate 1 y not ify the owner of such ut i 1 i ty, and un 1 ess 
authorized by the owner of t.he utility, the Contractor shall not attempt 
to make repairs.· 

SECTION 4.00 Trench Excavation 

4.01 Scope 

This section covers excavations, and trenching for the structures, 
pipelines and appurtenances. 

4.02 General 

hcept whore shOi1O otherwise on approved drawings, and except ~Ihen the 
Superintendent gives written permission to do otherwise, all trench 
excavations shall b made by open cut to the depth required to construct 
the pipel ine as shm10 on the drawings. Where depth of ditcll and other 
conditions will a11m; it, tunneling, boring or jaching may be required 
under sidewalks, curb and gutter, or other structures. "Iritten permission 
from the Superintendent must be obtained prior to any tunnel ing or jacking. 
In no case \Iill tunneling be permitted for distances greater then ten (10) 
feet. "Ihen jacking is permitted, only persons experienced in that Vlork, 
using suitable equipment, shall perform the jacking operation. The length 
of trench permitted to be open at anyone time may be 1 imited \'/hon, in the 
opinion.of the Superintendent, such limitation ip necessary for the safety 
and convenience of the public. Top soil shall be removed and piled 
separately for use in finish grading the grounds.·. During excavation, 
material suitable for backfilling shall be piled in an orderly manner a 
sufficient distance from the banks to avoid overload ing and to prevent 
slides or cave-ins. All excavated materials not suitable for backfill 
sha 11 be removed from the site at the Contractor's exp8nse. 

4.03 Trenching 

4.03.1 General 

Trenches shall be excavated to the vlidth necessary to permit the pipe 
to be properly bedded, laid and jointed" and backfill materials 
placed as specified in Section 9.00. No trench shall have a 
width of less than the outside diameter of the pipe plus tHelve 
(12) inches. The maximum clear trench width measured one (1) foot 
above the top of the pipe barrel shall not be greater than that shoVin 
in the following table unless otherwise specified. 
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ASFt{ALT MD DASE COURSE 
6" REPLACEMENT 

PAVEMENT _i·' ..... ·:,: ... , .. , 
AC'C' .' • • • ....... .. .. " •• " o oX. COUR"E -,-,-. "'... ..,. '" •••• ..... .,.' 

'" : .. 4· •• ~::"":· ...,,::_.~ '.~':/: :: ... :-~ • ..,..:.,' 

.' 
PAYEM~NT CUTS 

" 

WNERLIMIT OF TRENCH 
WALL SLOPING 

.. 

t 
BEDDING 

'TRENCH 
(VE~llCAL WALLS) 

., 

TYPICAL 
TOlIN OF NANTUCKET 

DEPARTMENT OF PUBLIC WORKS 

... ,,' 

, 

OACKFl LL 1D 8E 
PLACED MiO CC\\\P.\CT EC 
AS PER SECTION 09.00 

/ 
/ 

/ 

SELECT BACKFILL 
I"TERTAL 

CLASS B BEDDING: 
~IATERIAL 

" , . 

TRENCH , 



) 

TRENCH ~IIDTH TABLE 

Pipe Dia. t·lax. Trench Pipe Dia. Hay, . Trench 
Inches Inches Inches .IJJYhes 

8 28 30 56 
10 30 33 60 
12 33 36 68 
15 36 42 75 
18 40 48 82 
21 44 54 89 
24 48 60 96 
27 52 

In the event the above stated maximum trench Hidths are exceeded 
either through accident or otherwise and if the Superintendent 
determines that the design loadings of the pipe Hill be exceeded, 
the Contractor will be required to use a pipe of a stronger class. 
The cost of such remedial measures shall be entirely at the 
Contractor's expense. 

4.03.2 Sidewall Sloping 

In the event that sidewalls of the trench al'e sloped to meet safety 
requirements, the sloping shall terminate at a depth not less than 
one (1) foot above the top of the pipe barrel, and from that point 
down the trench width shall be limited to trat sholm on the preceding 
table· in 4.03.1 of this section, 

4.04 Overexcavation 

4.04.1 General 

When the excavation is in firm earth, care shall be taken to avoid 
excavation below the established grade. All unauthorized 
excavation beloH the establ ished depth made without the ,Iritten 
authorization of the Superintendent shall be refilled ,lith approved 
material and compacted by and at the expense of the Contractor. 

4.04.2 Groundwater, unsuitable Trench Bottom 

In case soft or otherwise unsuitable foundation material is 
encountered in trench bottom, such soil shall be removed to a depth 
as directed by the Superintendent. It shall be replaced Hith 
Superintendent approved backfill material and compacted as specified 
in Section 5.00 to provide a suitable foundation for the pipe. If 
groundHater enters the trench as it isbein9. excavated, only enough 
trench shall be opened so as to permit the laying of one (1) joint 
of pipe. 
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4.05 Pavement Cuts 

Where excavation is required undet' paved areas, incllldin~J streets, 
bikepaths and sidewalks, the pavement shall be cut in such a manner as to 
effect a smooth, straight cut edge and as a vertical face six (6) inches 
minimum beyond the trench ~lall. The maximum width of pavement removed 
shall not exceed ten (10) feet, except as may be other~lise all0l1ed for 
large pipe diameters. 

Replacement of sub-base, base and pavement surface shall be by the 
Contractor and shall be equal to or better than the materials removed. 
All replacement materials and procedures shall be subject to the inspection 
and approval of the Superintendent according to the provisions of Section 
11.00 of these specifications. 

4.06 Remova 1 of vlater 
• 

The Contractor shall provide and maintain at all times ample means and 
devices to promptly and properly dispose of all water entering the trench 
excavation. Water shall be disposed of in a suitable manner without damage 
to adjacent property or I/ithout bei ng a menace to pub 1 i c health and 
convenience. Unless authorized, in writing, trench water shall not be 
allowed to enver any sewer lines either by gravity or by pumping. All open 
ends of the pipe shall be tightly plugged at the end of each days ~/ork t.o 
insure that no water can flow into the sewer .. 1 ine ill the event of a storm 
or a pump failure. All manholes under construction shall be sealed tightly 
to prevent flows from entering the system unless otherwise directed in 
writing. • 

.J , 

SECTION 5.00 Bedding Materials 

The minimum support for the pipe shall be directed by the Superintendent to meet 
conditions as t?eY are met in the field. 

I 
5.01 Clajses of Beddiog and Cradles 

5.01.1 Class A Bedding (Concrete Cradle) 

Class A bedding shall be defined as that method of bedding in which 
the lower half of the pipe is set in concrete (3000 psi min.). The 
minimum thickness of concrete under the 10~lest part of the conduit 
shall be one-eighth (1/8) of the outside pipe diameter but not less 
than six (6) inches. The concrete shall extend upy/ards around the 
pipe to the springline of the pipe barrel. The concrete cradle shall 
extend across the entire width of the trench. 

5.01.2 Class B Beddillg 

Class B bedding shall be defined as that method of bedding in which 
the pipe is set on compacted, native material. Compacted, Class B 
material shall be placed under the pipe and around the sides of the 
pipe up to the sprin9line of the pipe barrel. Tho bedding material 
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BACKFILL AS P R 
SECTION 9.00 

3000 P. S. 1. CONCRE E 

SELECT }!ATERIAL 
BACKFILL AS 
SECTION 9.00 

CLASS B BACKFILL 
}!ATERIAL 

SELECT BACKFILL 
HATERIAL 

~ TRENCH IHDTH· 
. AS SPECIFIED 

SECTION 4.03 

CLASS A ----==== 
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/" 
/ 
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;/ 
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sha 11 be consolidated and compacted by hand to 95?; max imum dens i ty 
as per ASTt~ D1557, Hethod C. 

5.02 Native Bedding Haterial 

Native bedding material is genera11y acceptable. 

5.03 Stabilizing Haterial 

In the event unstable trench conditions are found at pipel ine grade, three­
quarter (3/4) inch uniformly graded crushed stone shall be used for 
trench stabilization. The pipe shall be laid on a firm dry bed. 

SECTION 6.00 Gravity Pipeline Oesi'ln and ~laterials 

6.01 Scope 

This section deals with the design, the furnishing of all labor, equipment 
and materials, and the perfol"mance of all operations in connection with 
the construction of sanitilry sel;el" mains. 

6.02 General 

All sanitary sewer mains shall be constructed using a pipe with a minimum 
nominal inside diameter of eight (8) inches. Only those pipe and joint 
materials and design criteria described in this section shall be approved 
for sanitary sewer design and construction. 

6.02.1 08sign 

a. the maximum dai ly flow shall be determined by the follo,l1ng: 

Type of Estab 1 i shment Ga 11 ons per Person per Day 
Boarding Schools, Colleges 65 
Nursing Home and Rest Home 100 
School, wlo Cafeteria, Gymnasium or Showers 10 
School, with Cafeteria, but not Gym or Showers 15 
School, with Cafeteria, Gymnasium and Showers 20 
Swimming Pool 10 
Camp, resident - washrooms and toilets 25 
Camp, resident - mess hall 10 
Camp, day - washrooms and toilets 10 
Camp, day - mess hall 3 
Camp Ground, - Showers and Toilets -per site 75 
Gymnasium - per Spectator 3 
Gymnasium - per Participant 25 
Theater, Auditorium 3 
Public Park - toilet wastes only 5 
Public Park - bathhouse, showers and flush toilets 10 
Factory or Industrial Plant, wlo Cafetoria 15 
Factory or Industrial Plant, with Cafeteria 20 

. Work or Construct ion Camp 50 
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Single and multiple dwelling units - Per bedroom 
motels, hotels, boarding houses 

Tennis Club - per court 
Bowling Alley - per alley 
Country Club - dining room - per seat 
Country Club - snack bar or lunch room - per seat 
Country Club - .locker room and showers - per locker 
Church - per seat 
Church - vestry/kitchen - per person at capacity 
Trailer, dump station - per site or per trailer 
Mobile Home Park - per site 
Office Building - per 1,000 sq. ft. 
Dry Goods Store - per 100 sq. ft. 
Drive-in - per stall 
Non-single family, Automatic Clothes ~/asher - per 

washing machine 
Hospital - per bed 

Ga 11 Q!.~Q!lLJ).QY 
110 

250 
100 

10 
10 
20 

3 
5 

50 
200 

75 
5 

400 
200 

Service Station, excluding Thruway -
Skating Rink - 3,000 gallons per day 

pe r is 1 and 300 
plus 5 gallons per seat 

Restaul'ant, food service establ isl1ment, 
lounge, tavern 

Restaurant, thruway service area 
Restaurant, kitchen flow 
Barber Shop/Beauty Salon 

Ga 110ns per Seat 
or Qhair per Day 

35 
150 

15 
100 

NOTE: Laundromat wastes are considered industrial \;astes and must be approved 
by the Department of Environmental Protection. 

Est imated sewage flovls other than ·those 1 i sted should be cons i dered 
in relation to actual meter readings of established flovi from known 
or similar installations. Generally, estimated sewage flo\'ls will 
be based on 200 perc(lIlt of averag8 Hat8r m8ter readings in ord'3r to 
assimilate maximum daily flows. 

6.02.2 Location and Cover 

Sevier mains, generally, are plac8d along street centerline and shall 
be located a minimum of ten (10) feet horizontally from existing or 
proposed water mains. Depth of cross country sewer mains shall be 
a minimum of three and one-half (3 1/2) feet measured from the top 
of the pipe to the proposed grade at the surface of the ground. 
Where possible, sewers shall be installed deep enough to accommodate 
all future extensions and connections that can be foreseen and deep 
enough to all 01; the seHer main and serviCe connections to pass 
beneath other utilities. Gravity sewers within a street shall 
generally be a minimum of seven (7) to €light (8) feot m8asured frolll 
top of tho ground. . 
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6.02.3 Alignment nnd Slope 

Seyler mains and appurtenances sha 11 be located on tho 1 i nos and 
grades shown on the plans of the work. The slope of the mains shall 
be such that the full flOlvin9 velocity Is not less than tYlO (2) feet. 
per second, nor groater than ten (10) feet per second. Sewer ma i ns 
shall be designcd so that the pipel inc between any hlo adjacent 
manholes is on a straight line. 

8-ino;:h 
1Q-Inch 
12-inch 
15-inch 
18-inch 
21-lnch 
24-inch 
27-inch 
30-inch 
36-inch 

Minimum Sewer Slope 

6.03 Material Handling and Storage 

Minimum Slope in Feet 
__ ---.l)Q~1 OQ...i~e t ___ _ 

0.40 
0.28 
0.22 
0.15 
0.12 
0.10 
0.03 
0.067 
0.053 
0.046 

An fittings and accessories shall be loaded and unloaded or othenlise 
handled In such a manner as to minimize the possibility of damage prior 
to installation. All materials shall be stored at the construction site' 
in such a lVay as to prevent damage and to assure they are kept as clean 
as possible prior to installation. 

6.04 Water Line Protection 

11here sewer lines cross water mains or come lVithin tHn (10) horizcntal feet 
of each other, the sewer pipe shall be a minimum of eighteen (18) inches 
clear distance vertically below the water main. If this clear distance 
js not feasible, the pipe section must be designed and constructed sa as 
to" protect the water main. ~Iinimum protection shall consist of the 
installation of an impervious and structural sewer. For example: at 
crossing, 

a. One length of pressure pipe at least eighteen (18) feet long centered 
over the water main with an additional length of pressure pipe 
installed on both sides of the centered pipe. Joints behleen the sewer 
pipe and the pressure pil;e shall be encased in a concrete collar at 
least six (6) inches either side of t.he joint, as shall the joints 
be tyl(len the pressu 1'0 pi pes. 

I n all cases, su i t.ab 1 e backf ill or othc r structura 1 protoct lOll sha 11 be 
provided to preclude s{)ttling and/or failure of the higher pIpe. 
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Should the condition exist where a seYler main must be constructed crossing 
above or below a water main, the minimum clear distance vertically shall 
be six (6) inches. When sewer lines cross above water mains or within a 
vertical clear distance of eighteen (18) inches below water mains, the 
crossing must be so designed on the plans and must be constructed so as 
to protect the water main. Minimum water main protection under these 
conditions shall ~onsist of the installation of an impervious and 
structural selier for a distance of ten (10) feet each side of the water 
main. In all cases, no joints shall be permitted within ten (10) feet each 
way of water line unless encased. In all cases, suitable backfill or other 
structural protection shall be provided to preclude settling and/or failure 
of the higher pipe. These requirements for water line protection from 
sewer lines shall be equally applicable to all service connections. 

6.05 Gravity Pipe, Fittings and Joints 

6.05.1 Materials 

Poly Vinyl Chloride Pipe (PVC) 

1. General - All PVC pipe shall meet tho requirements of ASHI 
Designation 03034 "Type PSM Poly Vinyl Chloride (PVC) Selier 
Pipe and Fittings", latest revision. The maximum allowable 
length per section of pipe from bell to spigot shall not 
exceed t~lenty (20) feot. 

2. Wall Thickness - The wall thick'ness of all PVC pipe shall 
meet ASW Designation D3034;SDR 35-or bettor. 

3. Diameter - The diameter indicated on the dral'lings shall 
mean the inside diameter of the pipe. Pipe shall be so 
constructed that initial vertical diameter does not 
decrease by more than -2 1/2% with a longer term maximum 
of 5%. 

4. Joints - Pipe joint assemblies shall be bell and spigot 
with a O-ring rubber gasket or solvent weld for clean-outs 
or lamp holes. Pipe joint assemblies shall meet ASTM 
03212. 

5. Marking - All flexiblo conduit shall be marked ~tith the 
fOllowing; 

a) Name or Trademark of Manufacturer 

b) ASTM Specifications 

c) Nominal Diameter 
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6. Acceptance - In addition to any deficiellcios covered by 
AST/~ 03034, PVC Hhich has any of the fo11oHing visual 
defects Hill not be accepted: 

a) Improperly formed pipe such that the pipe intended to 
be straight has an ordinate, measured from the concave 
side of the pipe, exceeding one and one-sixteenth 
(1 1/16) inch per foot of length. 

b) Pipe Hhich is sufficiently out-of-round to prohibit 
proper jointing. 

c) Improperly formed bell and spigot ends. 

d) Fractured, cracked, chipped or othenlise sufficiently 
damaged pipe '«hich will result in an improperly 
constructed pipeline. 

e) Pipe that has been damaged during shipment or handl ing 
even if previous 1y approved before shi pment. 

7. Surface Finish - The interior and exterior surfaces of all 
PVC pipe shall be uniform in color, smooth and free of 
scratches or blisters. 

8. Infi1tration-Exfi1tration - The maximum infiltration­
exfiltration rate shall be limit,ed to 100 gallons per inch 
diameter per day per mile. 

6.05.2. Installation 

Pipe shall be installed at the depths and locations shOl'/ll on 
the draHings. No rocks larger than two (2) inches in diameter 
Hill be permitted \~ithin one (1) foot of the pipe. Sufficient 
handHork vii 11 be necessary around the bell so that the pi pe 
\~il1 have a firm bearing from end to end. This Hill ensure 
that the weight of the pipe and backfi 11 vii 11 be carried on 
the body of the pipe and not concentrated on the be 11. All 
adjustments to 1 ine and grade must be made by scraping or 
filling Hith acceptable compacted material under the body of 
the pipe. Wedging or blocking of the bell of the pipe Hill 
not be permi tted. When trench excavation encounters gravel 
material larger than tHO (2) inch nominal diameter, the pipe 
shall be backfilled in conformance Hith Section 5.00 - 5.01.2 
Class B bedding and hand tamped to spr;ng1ine. A minimum of 
tHelve (12) inches of select material shall be placed over 
the pipe prior to any backfill of the main trench. 

The pipe shall be laid upgrade from structure to structure, 
vtith bell end upgrade, unless other Hlse directed or permitted 
by the Superintendent. 
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6.06 Encasements 

6.06.1 Haterials 

Concrete for encasements shall have a mlO1mum cement content 
of five point five (5.5) sacks per cubic yard and a mnximum 
water content of six point nine (6.9) gallons per sack of 
cement and shall have a minimum compressive strength of 3000 
psi in twenty-eight (28) days. 

6.06.2 Installation 

Prior to p 1 aci n9 the concrete for crad 1 es or encasements, 
temporary supports consisting of concrete blocks or bricks 
shall be used to support the pipe in place. Not more than two 
(2) supports shall be used for each pipe length, onB adjacent 
to the shoulder of the bell and the other near the spigot end. 
See Class A bedding Detail. 

No encasements shall be poured until the Superi ntendent has 
inspected and approved the pi pe to be encased and its supports. 

SECTION 7.00 Sewer Taps and Services 

7. 01 Sewer Services 

Sanitary ~e\~er mains which are designated for .residential subdivisions 
shall have "T's" included in the main for S"service line connections or 
TEE/WYE fittings with elastometr.ic gaskets ~Ihich arB to be located at 
approximately the middle of the lot to be served. The 6" service lines 
are to be constructed in conjunction ~Iith the mains and are to be installed 
to the property Tine and plugged. The 6-inch service lines shall be laid 
at a minimum slope of 1/4 inch per foot, unless other~lise approved by the 
Superintendent. The Developer's Engineer shall place a grade stake 
locating each sewer service before it is installed. Both the TEE and the 
end of service shall be marked with a timber post extending from the bottom 
of the service 1 i·ne to a point approximately 18" above grade. In the event 
there is the need for additional service line connections once the main 
has been installed, said connections shall be tapped to the main by the 
Town Sewer Department. Under no ci rcumstance shall a Contractor be allo~/8d 
to tap a sewer main without written permission of the Superintendent. 

7.01.1 Manholes Required 

When a new sewer service is located more than three hundred (300) 
feet from an existing manhole, the property owner ~Ii 11 be required 
to install a manhole adjacent to the service connection. 

7.02 Connection to Existing Sewer Mains 

Town of Nantucket Department of Publ ic Works 'employees are to make all 
physical connections to sewer mains. The contractor/Property Owner shall 

-13-



200-42 

be responsible for excavating the trench to expose the main. The 
Contractor/Property Owner shall notify the Department of Public Works at 
least twenty-four (24) hours prior to the time for connection. 

All taps are to made ~lith approved saddles. 

7.03 Ovmership of .Service Lines 

The service 1 ine as described from the Town Sewer Hain to the property 
served is to be oHned and maintained by the property OImer. 

SECTION 8.00 Hanho1es 

8.01 General 

Hanho 1es shall be i nsta 11 ed Hherever there is a change in e 1evat ion, size, 
direction, slope, at junctions, at the ends of each main and at intervals 
of not more than 300 feet apart. All dead end manholes Hhere future seHer 
main extension is anticipated shall have a stub Hith an approved end cap 
provided by the Contractor. All manholes shall be precast reinforced 
concrete manholes, un1'sss otherwi se approved by the Superi ntendent. 

8.02 Manhole Size 

The internal diameter of the manhole barrel shall be forty-eight (48) 
inches for se~/8rs less than twenty-four (24) inches in diameter; and sixty 
(60) inches for sewers tHenty-four (24) inches, in diameter of greater 

8.02.1. W~ll Thickness 

The Hall thickness of precast concrete sect ions shall meet the 
folloHing minimum "equirements: 

Section Diameter 
(inches) 

48 
60 

8.02.2 Cone Section Thickness 

Minimum 11all Thickness 
(inches) 

5 
6 

The cone sections shall have a minimum wall thickness of 5 inches 
at the bottom and a minimum wall thickness of 8 inches at the top. 
Conical sections shall taper from a minimum 48 inch diameter to a 
24 or 30 inch diameter at the top. 

8.03 Materials 

The materials to be used in the construction of manholes shall conform to 
the following requirements: 

8.03.1 Precast Manholes 

All precast concrete sections shall conform to ASTM C478 and shall 
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be so marked by the manufacturer. The date of m',1nufacture "nd the 
name or trademark of the manufacturer shall also be clearly marked 
on tile inside of each precast section. Tho minimum COIiI\H'05sive 
strengt.h of concrete shall be 4, 000 ps i at 28 d"ys. 

8.03.2 Manhole Bases 

All manholes shall have precast concrete bases "itl; invert channels 
formed of brick and mortar. Drop-over manhole bases may be lIsed only 
\~ith the approval of the SUperintendent. 

8.03.3 Reinforcing 2teel 

Circumferential stelel reinforcement in Viall and baso!; shall be a 
minimum of 0.12 sq. in./l in. ft. for 4 foot diameter sections and 
0.17 sq. in./1in. ft. for 5 foot diameter sections. Reinfurcing 
shall extend into tongue and groove. 

8.03.4 Aggregate 

Aggregate shall conform to Standard SpeCifications for Concrete 
Aggregate ASH! C33. 

8.03.5 Mortar 

Mortar shall be ccmposed of Portland Cem~nt. hydrated lime and sand 
in which the volume of 5and shall not exceed thl'ee times the sum of 
the volumes of cement .1nd limo. The proporti,ons of cement and lime 
shall be as directed and may vary from 1: 1/4 'for dense hard-burned 
brick to 1 :3/4 for softer brick. In general, mortar for grade SS 
Brick sh,all be mixed 'in the volume proportions of 1: 1/2:4·-1/2; 
portland cement to hydrated lime to sand. 

B.03.6 Cement 

All 'cement used in concrete and mort.ar shall conform to ASH! C150, 
Type II. 

8.03.7 Hydrated Lime 

Hydrated lime shall be type S conforming to ASH! C207. 

8.03.8 Sand 

The sand shall comply with ASTM C144 specifications for "fine 
Aggregate", except that all of the sand shall pas's a No. 8 sieve. 

8,03.9 Brick 
, 

All brick used in tho construction of manholes shall conform to ASTH 
C32, Grade SS. 
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8.03. 10 Manho 1 e S ~.!ill.§' 

I~ilnhole steps shall conform to flSHl C478 and shall ile f,\bricated of 
either extruded aluminum of steel reinforced plastic. Steps shall 
be spaced at a maKimum of 12 inches. 

e. 03. 11 I'nllnes and Covors 

Frames and covers shall be at I east Class 30 conformi n~ to ASHI A48, 
with the I;ord "SEviER" cast on the cO'ler. Manhole frames shall have 
a minimum 24 inch opening. Covers Hith lilore than two 1iftin\! notches 
~/i11 not be accepted. The 1'ifting notch shall not a110\; surface 
wate r to ente r the r'lanilo 1 e. 

8.03.12 Gasket§. 

Gasket materials silall be top grade (100% solids, vu1canizedl butyl 
rubber and shall meet 01' exceed l'edora1 Specifications SS-S-002l0 
and AASHTO ~1"198. 

8.03.13 Couplings 

Coup1 ings at the manhole-pipe interface shall be of the mr.'thod on 
the detail drawing. The boot system shall be neoprene rubb'Jr I;ith 
stainless steel straps recommended for this type of connection. Only 
cast·- i noop 1 ace coup 1 i nos sha 11 be acceptable; coupl i ngs for core­
dril1ad or cast.-ln-p1;;ce openings ~/ill be'rejlJcted. 

8.03.14 Cast-in-p1Qce Manholes 

Cast-in-p1ace manholes shall be used only IVith the approval of tho 
Superintendent. Concrete used in cast·-in-p1ace manholes and manhole 
bases shall have a twenty-eight (28) day strength of 4000 psi and 
sha 11 conta in not 1 ee than six (6) sacks of Port 1 and Cement per cub i c 
yard. 

8.04 Construction 

~lanho1e shall be constructed at the location and to the elevations 
indicated on t.he dral1ings. ~lanho1es shall be so constructed 5'J as to form 
a c.irc1e in a horizontal plane. The internal diameter of four (4) foot 
manhole barrel shall be maintained to a dist.anco of not more than four (4) 
'feet be10IV finished grade. From that point, the manho1o barrel shall be 
tapored to the twenty-fOUl' (24) inch internal diameter for four (4) foot 
diameter manholes, as sholVn on the standard manhole drawing. The internal 
dianleter of five- (5) foot manhole barrels shall be maiqtained to a ,J-istance 
of not more than six (6) feet belol1 finished grade. From that point. the 
'manho1e barrel shall be tapered to the tl1onty-four -(24) inch internal 
diameter for five (5) foot diameter manholes. , 

The cone section shall not extend closer that eight (8) Inches and not more 
than sixteen (16) inches from the top of the manhole GOver. Urick, 
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mortared in place, or precast concrete adjustment rings sllall be used on 
top of the cone to support and adjust the manhole frame to the required 
final grade. The outside of the brick shall be covered by mortar, five­
eighths (5/8) inch thick, troweled smooth. 

Butyl rubber joint sealant shall be installed bet\-men each concrete 
section. 

All .holes in sections used for handling the sections shall be thoroughly 
plugged with mortar. Mortar shall be one part cement to 1-1/2 pars sand, 
mixed slightly damp to the touch (just short of "balling"), hammered onto 
the holes until it is dense and an excess of paste appears on tile surface, 
and then finished smooth and flush·Ylith the adjoining surfaces. . 

i Bri cks shall be moi stened by a suitable means, as di rected. unti 1 they are 
. neither so dryas to absorb Hater from the mortar nor so Het as to be 
slippery Ylhen laid. 

Each brick shall be laid as a header in a full bed and joint of mortar 
without reqUiring subsequent grouting, flushing or filling, and shall be 
thoroughly bonded as directed. 

The brick inverts shall conform accurately to the size of the adjoining 
pipes. Side inverts shall be curved and main inverts (~Ihere direction 
changes) shall be laid out in smooth curves of the longest possible radius 
which is tangent to the centerline of adjoining pipe. 

8.05 Connections to Existing Manholes 

Sewer pipe connection to existing manholes Hhere there is no existing pipe 
stubbed out shall be made in such a manner that the finished work wi 11 
conform as nearly as practicable to the essential requirements specified 
for new manholes. The Contractor shall core out as small an opening in 
the existing manhole as necessary to insert the new seYler pipe. The 
eXisting bench shall be chipped to the cross-section of the new pipe in 
order to form a smooth continuous invert similar to what would be formed 
in a new base. Cement grout shall be used as necessary t.o smoothly finish 
the new invert and to seal the new line so the junction is watertight. 

8.05. 1 Serv i ce Connect ions to I~anho I es 

Service lines are not to be connected directly into manholes. 

8.06 Outside Drop Manholes 

Whenever the elevation difference between the incoming sewer invert and 
the invert of the manhole is equal to or greater than twenty-four (24) 
inches, an outside drop shal1 be indicated on the drawings and shall be 
constructed as shown on the Standard Detail Drawings. 

, 
The drop pipe shal1 be the same diameter. material and class as the sewer 
pipe entering the manhole. After installation of the outside drop section 
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and pipe connections into the manhole, the entil'e vertical, outside 
assembly shall be encased in concrete, as shown on the dravlings, using 
concrete with strength of at least 2,000 psi. 

8.07 Waterproofing 

The exterior surfaces of all precast manhole bases, walls and cones shall 
be given one shop 'coat of bituminous waterproofing. 

SECTION 9.00 Backfill and Compact ion of Backfill 

9.01 General 

In general, backfill material shall be that material excavated from 
pipeline trenches on the site that is free from frozen materials and large 
amounts of organic or other objectionable materials. \~hen, in the opinion 
of the Superintendent, the excavated materials is not satisfactory as 
backfill or whenever there is a shortage of satisfactory backfi 11 material, 
the Contractor shall furnish all necessary suitable backfill material and 
shall dispose of the condemned excavated material. 

Unless othen/ise specified, all excess backfill material shall be disposed 
of off ri ght-of-\~ay and public property by the contractor at hi sown 
expense. 

Backfilling shall proceed immediately after each jOint of the pipe is laid 
in order to protect the line. 

Backfill material shall be placed around the haunches of the pipe and 
compacted as specified in Section 5.00. The remainder of the trench shall 
be filled in one or more lifts with the backfill material specified by the 
Superintendent in such a manner so as not to damage the pipe or to cause 
any misalignment of the installed main. -

9.02 Materials 

Backfill materials will be specified by the Superintend(!nt to meet 
conditions as they are met in the field. 

9.02,1 Select Backfill Materials 

Select backfill material shall consist of material which has been 
excavated from the trench except for rubbish, frozen material, broken 
pavement, other debris, stones or consol idated matel'ial greater than 
two (2) inches in diameter when within twelve (12) inches of pipe, 
organic muck, or other materials considered deleterious by the 
Superintendent. 

9.02.2 Stabilizing Materials 

In the event unsuitable trench condhions, as determined by the 
I Superinterident, are found at pipeline grade, three quarter (3/4) 
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inch uniformly graded, crushed rock sha 11 be used for tronclli 119 
stabilization and to assist in trench dewatering 

9.02.3 Ordinary Borrow Material 

Ordi nary borrow materi a 1 may not be placed in the trench unt il the 
installed pipeline is covered with at least tHelve (12) inches of 
other specified and compacted bacl<fill materials to prevent pipeline 
damage from larger stones. 

Sieve Size 

No. 4 
No. 10 
No. 200 

It will be the 
meet i n9 thi s 
Superintendent 

Total Passing by Sizes (% by Weight) 

100 
80 

5 to 15 

responsibility of the contractor to locate material 
specification and to secure approval of the 
before such materi ali s deli vered to the project. 

Ordinary borrow material may not be placed in the trench until the 
installed pipeline is covered \;ith at least twelve (12) inches of 
other specified and compacted backfill materials to prevent pipeline 
damage from larger stones. 

9.03 Compaction of Backfill 

9.03,1 Compacting Native Bedding Materials 

Native bedding material shall be deposited in layers and compacted 
by surface or internal vibrators, hand or power tampers. The 
material shall be compacted to a minimum of 95% of maximum density 
as determined by ASHl 01557, Method C. 

9.03.2 Compacting Select Backfill and Ordinary BorroH 11aterials 

Backfill material in trenches shall be compacted to 95% of Maximum 
density. Maximum density shall be defined by ASTfl 01557, Method C. 
The moisture content of the backfill material shall be plus or minus 
2% of optimum. 

9.03.3 . Flooding and Jetting of Trenches 

Flooding and jetting of trenches shall not be permitted until the 
trench has been backfilled and hand tamped to a depth of twelve (12) 
inches over the top of the pipe and the balance of the trench has 
been filled with native material for one-half (1/2) the total trench 
depth. 
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.(4. 

9. 04 ~Ia i ntenance of Backf ill 

All backfill shall be maintained in a satisfactory condition, and all 
places showing signs of settlement shall be filled and maintained nt the 
Contractor's expense for a period of one (1) year following the completion 
of construction and acceptance of the construction by the TOIm. 

SECTION 10.00 Surface Restorat.ion 

Where pavement, curb and gutter, sidewalks, drainage culverts, headHalls, etc., 
or other improved surfaces have been removed during the course of the Hark, such 
items shall be restored to a condit ion equal to that prior the removal, to the 
same elevation and alignment. The subgrade for all restored surfaces shall be 
thoroughly compacted by mechanical or hand tampers, Heighing not less than tHenty 
(20) pounds by vibratory rollers or by other proposed means of compaction 
acceptab 1e to the Superintendent. All restorat ion of ex i st ing structures and 
conditions shall be at the Contractor's expense. 

SECTION 11.00 Testing and Inspection 

11. 01 Scope 

The purpose of this section is to outline in chronological order the steps 
and necessary tests for approval by the TOIm of all nel"/ly installed 
sanitary sewer mains. 

11.02 General 

In addi t ion to any other testing or inspect i on requi rements set forth 
e1seHhere in these specifications, testing, inspection of the completed 
Hork will be specified be10H. 

11.03 Compaction Tests 

11.03.1 General 

Backfi 11 materi ali n trenches shall be compacted as out 1 i ned in 
Section 9.00 Backfill and compaction of Backfill. 

11.03.2 Compaction Tests Required 

The Superi ntendent sha 11 have the authority to determi ne the number 
and 1ccation of compaction tests required. Compaction tests to be 
furnished by a recognized soil testing laboratory or registered 
professional engineer approved by the Superintendent. Copies of all 
proctor cu rves and test resu 1 ts showi ng 1 ocat i on of sample co 11 ect i on 
and test sites must be furnished to the Superintendent for approval. 

11,03.3 Compaction Test Failure 

If the required state of compaction is not obtained, it shall be the 
responsibil ity of the Contractor to recompact the material as 
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specified in Section 9.00. In cases where there is repeated failure 
to achieve the required state of compaction, the Superintondent may 
require that the backfill be removed and recompacted in six (6) 
inch lifts. 

11.04 Infiltration Test 

After compaction of fill materials has been completed, tested and approved, 
the Superintendent will, if necessary check infiltration of groundwater 
into the main. This check wi 11 begin at the furthest upgrade end of the 
system and proceed downgrade in the main from sect ion to sect ion. A 
section shall be defined as any portion of installed seY/er 1 ine between 
two (2) adjacent manholes. 

No individual section with its connections and appurtenances shall leak 
under normal exterior groundliater pressure more than 100 gallons per inch 
of inside diameter per mile of selier per twenty-four (24) hours. 

11.04.1 Leakage Testing 

The low pressure air test may be used if approved by the 
Superintendent. The air test shall conform to the uni-Bell 
Recommended Practice for low pressure Air Testing of Installed Sewer 
P,ipe, UNI-B-6. the starting air pressure for the te,st shall be 4 
psi. The minimum duration permitted for the prescribed low pressure 
air exfi I trat ion pressure drop betlieen t~IO c.onsecut ive manho I es sha 11 
not be less than provided in Table I or Table II of UIH-£l-6. the 
two tables are reproduced on the following pages. 

The sewers shall be tested after building connections are installed 
to the property line. 

Upon completion of a section of the sewer, the Contractor shall 
dewater it and conduct a satisfactory test to measure the 
infiltration or, where necessary, exfiltration for at least twenty­
four (24) hours. The amount of infiltration or exfiltration shall 
not exceed 100 gallons per inch-diameter per mile of sewer per 
twenty-four (24) hours. The Contractor shall be responsible for the 
sat i sfactory watert i ghtness of the entire sect i on of sevier and sha 11 
sat isfactoril y repa ira 11 joi nts or other locat ions that are not 
sufficiently watertight. 

The infiltration test measures leakage into a section of sewer and 
shall be used where the groundwater level is one (1) foot or more 
above the crown of the section se~ler pipe at its upper end. For 
making the infiltration tests,' underdrains, if used, shall be plugged 
and other groundwater;' drainage shall be stopped to permit the 
groundwater to return to its normal level insofar as practicable. 
Allowances shall be made for water ~Ihich,may enter the sewer through 
pipe connections and inlets during the infiltration test. 
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Pipe 

TABLE 1 

SPECIFICATION TIME REQUIRED ",OR A 1.0 PSIG PRESSJ.JllJLP..RQ£ 
FOR SIZE AND LENGTH OF PIPE H~DlCATED FOR Q=O. 0015 

3 4 
2 Length Time 

Minimum for for Specification Timo for Length (L) Shoh'll ("in:,.c) 
Time HinillluD1 Longer 

Diamoter (min: Ti01. Length 
(i n.) sec) (ft) (sec). 100 ft 150 ft 200 ft 250 ft 300 ft 350 ft 400 ft 

4 3:46 597 .380 L 3:46 3:46 3:46 3:46 3:46 3:40 3:1.6 

6 5:40 398 .854 L 5:40 5:40 5:40 5:40 5:40 5:40 5:42 

8 7:34 298 1.520 L 7:34 7:34 7:34 7:34 7:36 8:52 10:03 

10 9:26 239 2.374 L 9:26 9:26 9:26 9:53 11 :52 13:51 15:49 

12 11 :20 199 3.418 L 11 :20 11 :20 11 :24 14: 15 17:05 19:56 22:47 

15 14: 10 159 5.342 L 14: 10 14: 10 17 :48 22: 15 26:42 31 :09 35:36 

18 17:00 133 7.692 L 17 :00 19: 13 25:38 32:03 38:27 44:52 51: 16 

21 19:50 114 10.470 L 19:50 26: 10 34:54 43:37 52:21 61:00 69:48 

24 22:40 99 13.674 L 22:47 34: 11 45:34 56:58 68:22 79:46 91: 10 

27 25:30 88 17.306 L 28:51 43: 16 57:41 72:07 86:32, 100:57 115:22 

30 28:20 80 21.366 L 35:37 53:25 71: 13 89:02 106:50 124:38 147.:26 

33 31: 10 72 25.852 L 43:05 64:38 86: 10 107:43 129: 16 150:43 172:21 

36 34:00 66 30.768 L 51: 17 76:55 102:34 128: 12 153:50 179:29 205:07 , 

; I, 
~ ',' " .. "". 

,;1" . 
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450 ft 

3:46 

6:24 

11 :24 

17:48 

25:38 

40:04 

57:41 

78:31 

102:33 

129:48 

160:15 

193:53 

230:46 



TAULE 2 

SPECIFICATION TIME REQUIRED FOR A fr.L:i PSHLffi~':ili.!lRlLJ)llil1: 
FOR SIZE AND LENGTH OF PIPE INDICATED FOR Q=O. OOE> 

3 4 
2 Length Time 

Klnl,,"" for for Specification Tim. for Length (L) Shown (~in:soc) 
Plpo Time Hinimum Longor 

0\ amoler (min: Tima Length . 
(;n. ) sec) (ft) (soc) 100 fl 150 ft 200 ft 250 ft 300 ft 350 ft 400 ft 450 ft 

4 1 :53 597 .190 L 1 :53 1 :53 1 :53 1 :53 1 :53 1 :53 1 :53 1 :53 

6 2:50 398 .427 L 2:50 2:50 2 :50 2:50 2:50 2:50 2:51 3: 12 

8 3:47 298 .760 L 3:47 3:47 
I 

3:47 3:47 3:40 4:26 5:04 5:42 

10 4:43 239 1.187 L 4:43 4:43 4:43 4:57 5:56 6:55 7:54 8:!J4 

12 5:40 199 1. 709 L 5:40 5:40 5:42 7:00 8:33 9:58 11 :24 12:50 

15 7:05 159 2.671 L 7:05 7:05 8:54 11 :03 13:21 15:35 17:48 20:02 

18 8:30 133 3.846 L 8:30 9:37 12:49 16:0.1 19:14 22:26 25:30 28:51 

21 9:55 . 114 5.235 L 9:55 13 :05 17 :27 21 :49 26:11 30:32 34:54 39:16 

24 11 :20 99 6.837 L 11 :24 17:57 22:48 28:30 ,34: 11 39:53 45:35 51: 17 

27 12:45 88 8.653 L 14:25 21 :38 28:51 36:04 43: 1 t7 50:30 57:42 46:54 

30 14: 10 80 10.683 L 17:48 26:43 . 35:37 44:31 53:25 62: 19 71: 13 80:07 
I 

33 15:35 72 12.926 L 21 :33 32: 19 43:55 53:52 64:38 75:24 86:10 96:57 

36 17:00 65 15.384 L 25:39 38:28 51: 17 64:06 76:55 89:44 102:34 115:23 

,', .. 
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As required, suitable bulkheads, shall be installed to permit the test 
of the sewer. 

Ii'here the ground,tater level is less than one (1) foot above the top 
of the pipe at its upper end, the exfiltration test shull be used. 
The sewers shall be subjected to an internal pressure by plugging 
the pipe at the 10Vier end and then fill ing the pipelines and manholes 
Vlith clean water to a height of two (2) feet above the top of the 
sewer at its upper end. When slopes betlieen manholes are steep, the 
contractor shall insure that this test can be accompl ished 11ithout 
danger of forcing stoppers from wye or tee branches. 

The rate of exfiltration from the seHers shall be determined by 
measuri ng the amount of water requi red to ma i ntai n the 1 eve 1 tHO (2) 
feet above the top of the pipe. 

The Contractor shall construct such Hei rs or other means of 
measurements as may ba required, shall furnish Hater and shall do 
all necessary pumping to enable the test to be properly made. 

Should the sections under test fail to meet the requirements, the 
Contractor shall do all Hork of locating and repairing leaks and 
retest i ng as the Superi ntendent may requ ire Hithout addit iona 1 
compensation. A plan of the method of repairing any leaks that are 
found shall be submitted to the superintendent for approval. 

11.05 Obstructions 

After compact ion of fi 11 materi a 1 has been compl eted and approved and if 
infiltration rates are beloH specified maximums (11.04 of this Section), 
the Superi ntendent Hi 11 fl ash ali ght through the i nsta lled pi pe betl,teen 
manholes to check for true al ignment, obstructions and to see that no pipes 
are broken. ' All seHer mains must be cleaned and free obstructions. Any 
obstruct ions shall be removed and unsat isfactoryconstruct ion repl aced as 
requi red by the Superi ntendent at the Contractor's Expense. If vi sua 1 
inspection is not possible, the Contractor shall "ball" or televise such 
seVier 1 i nes under the supervi s ion of the Superi ntendent to i nsurethat the 
lines are clear. 

11.06 Repair of Broken Pipe 

For old seHers only. NeH seHers should be dug up and replaced. 
The method of repair for broken or misaligned seHer pipe Hill be specified 
by the Superintendent as conditions are met in the field. No encasements 
shall be placed on an installed seHer main until the Superintendent has 
inspected the unearthed joint to be repaired. H joints are to be repaired 
internally by television camera packing equipment, the Superintendent shall 
be notified at least forty-eight (48) hours prior to this Hork, and he 

,shall be' at the site of the repair work whi,le it is baing done unless 
otherwise specified. 
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11.07 Pipe Deflection 

I~aximum ring deflection of the pipeline under load shall be limited to 5% 
of the vertical internal pipe diameter. (All pipe exceeding this 
deflection shall be repaired ur replaced by the Contractor at no expense 
to the Town.) 

11.07.1 Pipe Deflection Measurement 

No less than six months after completion of the PVC sower pipe 
installation, the contractor shall test the pipeline for deflection 
using a "go no-go" deflection mandrel having a minimum of nine (9) 
even 1 y spaced arms or prongs. The" go nu-go" gauge sha 11 be hand 
pulled through all sections of the pipeline by the Contractor. The 
Contractor shall submit drawings of the "go no-go" gauge to the 
Superintendent for approval prior to testing. Complete dimensions 
of the gauge for each diameter of pipe to be tested shall be pruvided 
on the drawings. 

Any Section of pipe found to equal or exceed 5.0 pet"CEJilt deflection 
shall be deemed a fai led pipe and shall be excavated and replaced 
by the Contractor at his own expense. 

For pipe tested less than six (6) months after installation, any 
section of pipe found to equal of exceed 2.5 percent deflection shall 
be deemed a fai led pipe and shall be excavated and replaced by the 
Contractor at his OHn expense. 

11.08 Force Main Testing 

Prior to the 'pressure and leakage tests, the piping shall be thoroughly 
flushed clean of all dirt, dust, oil, grease and othor foreignmaterial. 
This work shall be done with care to avoid damage to 1 inings and coat ings. 

11.08.1 ,Pressure and Leakage Tests 

Except' as otherwise directed, all pipelines shall be given combined 
pressure and' leal<age tests ,in section of approved length. The 
Contractor shall furnish and install suitable temporary testing plugs 
and caps; a 11 necessary pressure pumps, pi pe connect ions, meters, 
gates, and other necessary equipment; and all labor required. The 
Owner of Engineer shall have the privilege of using their 0,,/11 

gauges. 

subject to approval and provided that the tests' are made I'lithin a 
reasonable time conSidering the progress of the project 118 a whole, 
and the need to put the .>ection into service, the Contractor may make 
the tests when he desires. 

Unless it has already been done, the section of pIpe to tested shall 
be filied with water of approved quality, and all air shall be 
expelled from the pipe. If hydrants and blowoffs aro not available 

-25-



at high points for releasing air, the Contractor' shall make the 
necessary excavations and do the necessary backfilling and make the 
necessary taps at such points and shall remove any corporations used 
for testing and shall plug said holos after completion of th() test. 

The section under test shall be maintained full of water for a period 
of t\~()nty-four (24) hours prior to the combined pressure and leakage 
test being applied. 

The pressure and leakage test shall consist of first raising the 
water pressure (based on the elevation of the lowest point of the 
section under test corrected to til() gauge location) to a pressure 
in pounds per square inch numerically equal to tile pr'essure rating 
of the pi pe (norma 11 y 150 ps i) . If the Contractor cannot uchi eve 
the specified pressure and maintain it for a period of one hour, the 
section shall be considered as having failed to pass the pressure 
test. 

Following or during the pr'essure test, the Contractor shall make a 
leakage test by metering the flO\~ of \fater into the pipe whi le 
maintaining in the section being tested a pressure equal to the 
pressure rating of the pipe. If '.;he average leakag() during a tvlO­
hour period exceeds a rate of 11.6 gallons per inch of diameter 
per tv/enty-four (24) hours per mile of pipeline, the section shall 
be considered as having failed the leakage test.' For example, if 
1,000 feet of 12-inch pipe is to be test()d, the allowable leakage 
is 2.2 gallons over a 2 hour period, calculated as follO\~s: , 

L = (11.6 gal) x (12") x (2 hr.) x (1000') =,2.2 gal 
(1") x (24 hr.) x (5280') 

If the section fai ls to pass the pressure and leakagc test, the 
Contractor shall do everything necessary to locate, uncover, and 
repair or replace the defective pipe, fitting or joint, all at his 
own expense and without extension of t ;me for complet ion of the work. 
Addit ;ona 1 tests and repa irs sha 11 be made unt il the sect i on passes 
the specified test. 

If, in the judgement of the Superintendent, it is impracticable to 
follow the foregoing procedure exactly for any reason, modifications 
in the procedure shall be made as required and approved, but in any 
event the Contractor sha 11 be responsi b 1 e for the ult imate tightness 
of the line within the above leakage and pressure requirements. 

200-46 SECTION 12.00 Pump Stations and Force Mains 

. .g~ Olig;nal 00 teeye/cd pap~1 

12.01 Standards 

Pump stations and force mains sha 11 be des i gned in accordance wi th the 
Water Pollution Control Federation 11anual of ,Practlc()'No. FD-4 "Design of 
~Iastewater and stormwater Pumping Stat ions" and the New England Interstate 
Water pollution Control Commission l1anual TR-16 "Guides for the Design of 
Wastewater Treatment Works". 

-2(3--



) 

12.02 General 

Three (3) bound copies of the pump station design report and pertinent 
catalog cuts shall be submitted to the Superintendent for approval. 

12.02.1 Pump Station Design Report 

The design report shall includ8 as a minimum til8 follovling 
information: 

* The· area to be served by the pump station 
* The design flows of the pump staten 
* The total dynamic he3d (TDH) of the system 
* The type and size of the force main 
* The velocities within the force main 
* The pump cycle 
* The si ze of the pumps along with the pump curve 
* The size of the pump chamber/wet'dell 
* The below grade soil and .'ater conditions 
* Verification of downstream capacities 

12.02.2 Catalog Cuts 

As a minimum, the follO\·tinq cato log cuts shall be providrod: 

* Pumps and pump accessories 
* Pump Curves 
* Generator 
* Electrical work 
* Alarms 
* Enclosures 
* Pump chamber/wetlie 11 

12.03 Design 

12.03.1 ~laterials 

The pump chamber, vault, wetwell, etc. shall be constructed of 
materials approved by the Superintendent. 

12.03.2 Alarms 

The design of the pump station shall include alarms for low water 
level, high water level and pOlier failure. A visible alarm (flashing 
light) shall be located at the pump station, and the alarm shall also 
be telemetered or auto-dialed to an additional location, as directed 
by the ·Superintendent. 

12.03.3 Generator 

Each pump station shall be equipped with an emergency, engine driven 
on-site generator to supply power to the pumps in the evenL of a 
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pOI-IeI' failure. The generator shall be equipped Hlth an uutomutlc 
transfer switch which l'li 11 transfer the load to ti,(; [len(~rnLor Hhen' 
it reaches proper oPQrClting speed, transfer 10a'J back to the 
permanent pOI-IeI' source \'Ihen norll\.11 pOHer is restored alld shut dO\m 
the engine driven generatof', all I;ithout operator a~sistance. 

The generator shall ba housed 
by the supe~intendent and 
Commission. 

12.04 Ope rat i on and ~la i ntenaflce 

12.04.1 Land Deeds 

in an enclosure or building approved 
the Ilantucket Historical District 

The proper 1 and deeds and oth«r legal documents for the pun,p stat ion 
land shall be in place before final approval i~; granted and 
construction begins. 

12.04.2 Guarantee Period 

The pump station shall have a olle-year guarantee [leriou after 
acceptance by the Tmm. Thl1 Developer shall boar til,) cost of all 
repairs within the olle year $)uarantee period. 

12.04.3 Ope rat ion and [,ia i ntenanc.) Report 

The Developer shall make provisions for a one year operation and 
rnai ntenance report on the pump station. 'The Deve lapel' 3ha 11 bear 
all costs associated ,lith and I"esldting from this report 
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f.!aximum 24 Hour Flol1 
(mgd) 

O. 1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

1.0 

1.5 

2'.0 

2.5 

3.0 

3.5 

4.0 

4.5 

5.0 

5.5 

) 6.0 

TABLE 3 

Rat io of 1·lax irnuill Day to Peak Flows 

Conversion Factor 
- ---_._----------

3.00 

2.88 

2.78 

2.69 

2.130 

2.52 

2.45 

2.39 

2.33 

2.23 

2.09 

1. 98 

1. 91 

1. 36 

1. 84 

1. 82 

1. 81 

1. 81 

1. a 1 

1. 80 
~- , 

. , 
. , 
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Pe;d~ r 1 r;\-i 

i !:;:: j.1 

O. IJt~ 

1 • 0;3 

1. 30 

1 .) • .. , 

2. 10 

3. 14 

3.9" 

11.78 

5. U~ 

0.44 

'J. r:· 

10. :;:1) 



These Specifications shall be in full force and effect from and after their 
adoption. 

• Approved this 28th day of Harch, 1990. 
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