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INTRODUCTION

The intention of these Specifications is to set quality

standards for the installation of service connection pipelines
within the Town of Bellingham, Massachusetts. These
Specifications are directed toward connections for Residential
and Commercial properties and should be used in conjunction
with the "Town of Bellingham Sewer Use Regulations” and all
otheér State and Local permits. This is not intended to serve
as 8 contract document or agreement between the said "OWNER"
(individual property owner of the connecting 1lot) and the
"CONTRACTOR" (person/company installing the service connection
for the connecting lot). .-
The specifications and attached details pertaining to the
actudl pipe installation (i.e. Earthwork, Rock Excavation and
Dispdsal, Precast Manholes, PVC pipe and Tracer Tape) shall act
as minimum standards set forth by the Town of Bellingham Water
and Sewer Commission. These sections must be complied with in
order for the service connection to be approved by the Water
and Sewer Department Superintendent (herein referred to as
"SUPERINTENDENT") . It should be noted that in some instances
it may be necessary to use higher standards or stronger
materials based on existing conditions. As mentioned in the
Specifications, all State standards and requirements, as
amended, shall be adhered to.

The Specifications contain sections indirectly related to the
pipeline installation (i.e. Clearing and Grubbing, Paving and
Walkway Replacement). These are intended as suggested
guidelines. The Owner and the Contractor should address these
issues in an agreement to clearly define the scope and extent
of work to be completed by the CONTRACTOR.

(SERV-16)
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GENERAL REQUIREMENTS

Abandonment of Existing Septic Systems

After connection to the public sewer is completed all
existing septic systems must be abandoned and disposed of
safely and properly. First, all septic tanks, cesspools,
leaching pits and drywells shall be pumped out. Aall pumping
and disposal shall be performed in accordance with State and
Local Codes and Regulations. After pumping is completed, all
non-concrete type tanks, (i.e. steel), shalil be collapsed ang
backfilled. al1 concrete type tanks shall pe completely filled
with sand and existing covers shall be reinstalled ang
secured. These procedures shall also comply with regulations
adopted by the Town of Bellingham Board of Health on April 3,
1989 under the authority of Chapter 111, Section 31 ‘of the
Massachusetts General Laws.

(SERV-16)
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SECTION 02100

CLEARING AND GRUBBING

PART 1 - GENERAL

1.01

A.

WORK INCLUDED:

The Contractor shall do all clearing and grubbing required
to carry out the sewer installation, as agreed with the
Owner and as herein specified. The Contractor shall clear
and grub only the area required for construction
operations. Care shall be taken ¢to leave nothing of
material size or accumulated mass which might thereafter
float or obstruct the pipeline,

The econtractor shall not cut or injure any trees or other
vegetation outside the limits of the area on which work is
to be done, without permission of the Owner. -

- TS: NOT APPLICABLE
- EX ION
RIGHT TO WOOD AND LOGS:

The Owner shall have the right to cut and remove logs and
other wood of value in advance of the Contractor's
operations. Any remaining logs and other wood to be
removed in the course of clearing shall remain the property
of the Owner.

CLEARING:

From areas to be cleared, the Contractor shall cut or
otherwise remove al1l trees, saplings, brush and vines,
windfalls, logs and trees lying on the ground, dead trees
and stubs more than i-foot high above the ground surface
(but not their stumps), trees which have been partially
uprooted by natural or other causes (including their
stumps), other vegetable matter such as shags, sawdust,
bark, refuse, and similar materials.

Except where clearing is done by uprooting with machinery

or where stumps are left longer to facilitate subsequent

grubbing operations, trees, stumps, and stubs tovbg_clegggdd .
shall be cut as close to the ‘ground as-practicable but not™

,gywmorejthanVGéincheﬁﬁaboﬁé?%hE“ﬁfOUnd?sufface—in_thé“éﬁéé'of
. small -trees, and l12-inches in the case of large trees.

Saplings, brush and vines shall be cut off c¢lose to the

‘ground.
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N 3.03 GRUBBING:

A, In areas to be grubbed, the Contractor shall remove
completely all stumps and alsc remove to a depth of
18-inches all roots larger than 3-inches in diameter.

B. Any depression remaining from the removal of a stump and
not filled in by backfilling shall be filled with loam.

3.04 DISPOSAL:

A. All material collected in the course of the clearing and
grubbing which will not remain shall be disposed of in a
satisfactory manner, by disposal away from the site, or as
otherwise approved. Such disposal shall be carried on as
promptly as possible after removal of the material in the
clearing and grubbing operations and shall not be left
until the final period of cleaning up.

END OF SECTION

(SERV-2)
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SECTION 02200

EARTHWORK

PART 1 GENERAI

1.01 WORK INCLUDED:

A. The Contractor shall make excavations of normal depth in
earth for trenches, shall backfill such excavations to the
extent necessary and shall make miscellaneous earth
excavations and do miscellaneous grading.

' 1.02 RELATED WORK:

A, Section 02100, CLEARING AND GRUBBING

B. Secfion 02211, ROCK EXCAVATION AND DISPOSAL
C. Section 02575, PAVING.

1.03 SYSTEM DESCRIPTION:

A. The program of excavation shall be carried out in such
manner as to prevent wundermining or disturbing the
! foundations or floors of existing structures.

B. The Contractor shall make excavations in such manner and to
| such width as will give suitable room for 1laying and
jointing the piping and shall render the bottoms of the

excavations firm and dry and acceptable in all respects.

C. If the bottom of any excavation is taken out beyond the
limits indicated or prescribed, the resulting void shall be
backfilled with thoroughly compacted gravel borrow.

1.04 REFERENCES:

A. The following standard forms a part of these specifications
and indicates the minimum standards required:

American Society for Testing and Materials (ASTM)

ASTM D1557 Test for moisture - density
relations of soils and soil -
aggregate mixtures using 10 1b.
rammer and 18-inch drop. . .

TR e :

/
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2.01 MATERIAL:

A. GRAVEL BORROW:

Gravel
gravel,
(clay) and

borrow

shall consist

requirements below:

Siev 0 in

3 inch
1/2 inch
No. 4
No. 40

No. 200

B. CRUSHED STONE:

Crushed

stone

FPer

shall

0of sound durable
essentially free of organic matter,

debris, and shall

consist
angular fragments of crushed rock.
contain vegetation,

Sl

sand and
plastic fines
meet the gradation
in weigh
100
50-85
40-75

10-45

of sound, hard, durable,
Crushed stone shall not

masses of roots, loam and other organic

matter, clay, and other fine or harmful substances. It
shall be well graded and shall meet the gradation
requirements listed below:
1 inch 100
3/4 inch 90-100
3/8 inch 20-55
No. 4 0-10
No. 8 0-5
C. BACKFILL MATERIALS:
Backfill materials shall consist = of granular s0il.

Materials shall be of such a nature that they will form a

Istab]e dense £i11.

Materials shall not contain, vegetatlon,”
individual roots more than 12-inches long

or more than 1/2-inch in diameter, trash, clays, or plastic

fines,

022002

Organic matter shall not exceed two percent (2%).
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Nonplastic fines (silts) shall not exceed 20 percent
(20%). Backfill materials are subdivided according to the
maximum allowable size of stone or blacktop piece as
follows:

Type Largest Stone Diameter
1. Select Backfill 3-inches
2. Class B Backfill | 6-inches
3. Class C Backfill 12-inches '

-~ EBX
PROTECTION AND RESTORATION OF PROPERTY:

All existing buildings, utilities, pipes, poles, wires,
fences, curbings, property line markers and' other
structures which the Owner decides must be preserved in
place without being temporarily or permanently relocated,
shall be carefully supported and protected from injury by
the Contractor. Should such items be injured, they shall
be restored by the Contractor to at least as good condition
as that in which they were found immediately before the
work was begun.

The contractor shall enclose the trunks of trees, which are
adjacent to his work and not +to be removed, with
substantial wooden boxes of such height as may be necessary
to protect them from injury from piled material, from
equipment, from his operations, or otherwise due to his
work. Excavating machinery shall be of suitable type and
be operated with care to prevent injury to trees not to be
removed and particularly to overhanging branches and limbs.

Branches, 1limbs, and roots shall not be cut except by
permission of the Owner. All cutting shall be smoothly and
neatly done without splitting or crushing. When there is
cutting or unavoidable injury to branches, limbs, and
trunks of trees, the cut or injured portions shall be
neatly trimmed and covered with an application of grafting .
wax or tree healing paint as directed.

Cultivated hedges, shrubs, and plants which might be
injured by the Contractor's operations shall be protected
by suitable means or dug up 1if necessary. After the

construction operations have been substantxally COmpletedh.‘.““,_
“*hey:shall be- replanted* P R ’5* R B T

AP S | -

No significant plantlngs or permanent structures shall be
placed within 10 feet of either side of the pipeline.

N72720(1 -7
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On paved surfaces the Contractor shall .not use or operate
tractors, bulldozers, or other power-operated equipment the
treads or wheels of which are so shaped as to cut or
otherwise injure such surfaces.

All property injured by the Contractor's operations shall
be restored to a condition at least equal to that in which
it was found immediately before work was begumn. Suitable
materials and methods shall be used for such restoration.

Restoration of existing property and structures shall be
done as promptly as practicable. '

EXCAVATION:
TRENCH EXCAVATION:

1. Trenches in pavement shall have the surface cut in a
straight line by a concrete saw or equivalent method to
the full depth of pavement. Excavation shall only be
between these lines. Cutting operations shall not be
done by backhoe, gradail, or other ripping equipment.

2. Trenches shall be excavated to such depths as will
permit the pipe to be laid at the elevations, slopes,
or depths of cover necessary. .

3. Where pipe is to be laid in crushed stone bedding, the
trench may be excavated by machinery to, or to just
below the designated depth, provided that the material
remaining at the bottom of the trench remains
undisturbed.

4, Pipe trenches shall be made as narrow as practicable
and shall not be widened by scraping or loosening
materials from the sides. Every effort shall be made
to keep the sides of the trenches firm and undisturbed
until backfilling has been completed and consolidated.

5. Trenches shall be excavated with vertical sides between
the elevation of the center of the pipe and elevation
one foot above the top of the pipe.

BACKFILLING AND COMPACTION:

GENERAL:

;.' In general, material removed in the course of making

- the..construction e;cavatmonrshall:be~sujtab1e,mate:ial
for backfilling trencheg. * -~ -~ S S

2. Class C Backfill available from the excavations may be
used for £illing and building embankments.

02200-4



3. If the material removed from the excavation is suitable
for backfill with the exception that it contains stone
or pavement sections having a maximum allowable size
larger than that specified, the Contractor has the
option to remove the oversized materials from the
backfill or provide replacement backfill.

R T My R K

4. Frozen material shall not be placed in the backfiil nor
shall backfill be placed upon frozen material. Frozen
material shall be removed or shall be otherwise treated
as required, before backfill is placed.

5. After the subgrade has been prepared as specified, the
£i11 material shall be placed and built up in
successive layers until the required elevation is
reached.

6. Layers of fill shall not exceed 12 inches in thickness
(loose). Thinner layers shall be used if necessary to
achieve the required compaction.

7. Each layer of material shall be compacted by the use of
vibratory compaction equipment or rollers or other
means to achieve the required compaction. At such
points as cannot be reached by mobile mechanical
equipment, the materials shall be thoroughly compacted
by the use of suitable power-driven tampers.

8. All backfill shall be compacted to at least the
; specified percent of maximum density as determined by
b ASTM D1557, Method C.

¢ 9. Previously placed or new materials shall be moistened
by sprinkling, if required, to ensure proper bond and
compaction. No compacting shall be done when the
material is too wet, from either rain or too great an
application of water, to compact it properly; at such
: times the work shall be suspended until the previously
i placed and new materials. have dried out sufficiently to
i permit proper compaction. The Contractor shall provide
- all labor and equipment to adjust the water content of
. the soil by wetting or drying as may be necessary to
obtain proper compaction.

10. WATER JETTING:

a. If the backfill is to be compacted by water
5 jetting, the entire layer shall be thoroughly
: . saturated throughout. its..full  depth ;cross. and.
along’ the® trénch: Untiloall, slumping. ceases . :Tg" "
adéoﬁﬁlishwthi§”tﬁé“tbhﬁréd'OETshallffurnish.one ory .’
more jet pipes, each of sufficient length to reach

02200-5



B.

11.

to the specified depth and of sufficient diameter
(not less than 2 inches) to supply an adequate flow
of water to compact the material. The jet pipe
shall be equipped with a quick-acting valve and be
supplied through a fire hose or a pump having
adequate pressure and capacity.

b. In general, water jetting may be used whenever the
backfill material does not contain more than 10
percent passing the number 200 sieve. .

c. If water jetting does not adequately compact the
" backfill, mechanical compaction shall be used.

COMPACTION REQUIREMENTS :
a. The requirements for compaction of backfill shall

conform to the following guidelines based on ASTM
D1557 Method C: -

Percent
Location Maximum Density
Below pipe centerline 95
Above pipe centerline 92
Below pavement (upper 3 ft.) a5
Below pipe in embankments 95
Adjacent to structure 92

PIPE TRENCHES:

1.

No backfilling of excavation shall take place until the
Superintendent of the Sewer Department has inspected
and approved the service connection pipe.

Select backfill shall be placed with hand shovels in
6-inch thick lifts up to a level of 12-inches above the
top of pipe. This area of backfill is considered the
zone around pipe and shall be thoroughly compacted
before the remainder of the trench 1is backfilled.
Compaction of each 1ift in the zone around pipe shall

be done by use of power-driven tampers weighing at

least 20 pounds or by vibratory compactors. Care shall
be taken that material close to the bank, as well as in
all other portions of the trench, is thoroughly
compacted to densities required.

Class B -backfill ‘shall be placed from the top ‘of the

sélect "backfill .to . grade’. _Compaction  of. backfill in

thé remainder of the trench shall be done in layers not

exceeding 12 inches in depth and by use of power driven
tampers weighing at least 20 pounds or by vibratory
pPlate compactors weighing at least 200 pounds and
imparting a dynamic force of at least 2000 pounds.




(SERV-3)

If settlement takes place the Contractor shall
immediately deposit additional material to restore the
level of the ground.

If existing material below trench grade is unsuitable
for properly laying pipe, the Contractor shall
excavate, remove and dispose of the unsuitable material
to the required width and depth and replace it with
gravel borrow or 3/4" crushed stone,

END OF SECTION

a29797€n0.u.7



SECTION 02211

ROCK EXCAVATION AND DISPOSAL

PART 1 - GENERAIL

1.01

A,

1.02

A.

WORK INCLUDED:

The Contractor shall excavate rock, if encountered, to the
lines and grades necessary to lay the pipe, shall dispose
of the excavated material, and shall furnish the required
material as specified in Section 02200 EARTHWORK for
backfill in place of the excavated rock.

RELATED WORK:
Section 02200, EARTHWORK
DEFINITIONS:

The word “"rock," wherever used as the name of the excavated
material or material to be excavated, shall mean only
boulders and pieces of concrete or masonry exceeding one
cubic yard in volume, or solid ledge rock which requires,
for its removal, drilling and blasting, wedging, sledging,
barring, or breaking up with a power-operated tool.

-The word "earth," wherever used as the name of an excavated

material, or material to be excavated shall mean all kinds
of material other than rock as above defined.

QUALITY ASSURANCE:

The Contractor shall conform to all municipal ordinances
and State and Federal laws relating to the transportation,
storage, handling, and use of explosives. In the event
that any of the above mentioned laws, ordinances, or
regulations require a 1licensed blaster to perform or
supervise the work of blasting, said licensed blaster
shall, at all times, have his license on the work site and
shall permit examination thereof by officials having .
jurisdiction.

DELIVERY/STORAGE AND HANDLING:

The Contractor shall keep explosives on the site only in
such quantity as may be needed for the work under way and

... only during such time as they are being used. Explosives = =~ = 7
.wn-Shall ube stored “in ' a secure’ manner~and separate ffém all”

tools, Caps or detonators shall be safely stored at a
point over 100 feet distant from the explosives. When the
need for explosives has ended, all such materials remaining
on the work shall be promptly removed from the premises.

02211-1



RT - PR — NOT APPLICABLE

PART 3 - EXECUTION

3.01 EXCAVATION:

A. The Contractor shall excavate rock to the lines and grades
necessary to lay the pipe. The excavated rock shall be
removed and disposed of by the Contractor as specified for
surplus excavated materials under Section 02200, EARTHWORK.

This specification does not relieve the Contractor, his
consultant, or his blasting subcontractor, of the responsi-
bility to conduct the blasting activities in a safe and
prudent manner, nor of the responsibility to perform the
blasting activity in a timely and efficient manner.

The Contractor shall be held liable for all claims
resulting from personal injury or damage to property or
equipment that may result from his or his subcontractor's
blasting operations. Work damaged by blasting shall be
repaired or replaced by the Contractor. .

B. All operations involving explosives shall be conducted with
all possible care to avoid injury to persons and property.
Blasting shall be done only with such quantities and
stréngths of explosives and in such a manner as will break
the rock approximately to the intended lines and grades and
vyet will leave the rock not to be excavated in an
unshattered condition. Care shall be taken to avoid
excessive cracking of the rock upon or against which any
structure will be built, and to prevent injury to existing
pipes or other structures and property above or below
ground. The Contractor shall use blasting mats for all
blasts unless at least 5 feet of so0il covers all sections
of rock involved in the blast, including the relieved
face. Sufficient warning shall be given to all persons in
the vicinity of the work before a charge is exploded.

C. All state and local regulations governing air blast levels
and monitoring shall be complied with.

D. If rock is excavated beyond the limits of necessary trench
excavation, the excess excavation, whether resulting £from
overbreakage or other causes, shall be backfilled, by the
Contractor, as specified below in this section. '

E. In pipe trenches, excess excavation shall be £filled with
~_ the required material and compacted in the same manner. as
L mpgSPpecified (for the material in ' the zone around the :pipe
under Section 02200 EARTHWORK. ’ :



F. Rock in pipe trenches shall be excavated so as to be not
less than 6 inches from the pipe after it has been 1aig.
Before the pipe is 1laid, the trench shall be backfilled to
the subgrade with thoroughly compacted suitable material,
furnished and placed by the Contractor.

ly inspect all excavation faces and remove loose or unsta-
ble pieces of rock before workers enter the excavation for
construction. The Contractor shall also examine the exca-
vation faces to identify potentially unstable blocks of
rock. Such potentially  unstable blocks which can not be
reasonably removed shall be temporarily supported.

END OF SECTION

!
E G. For all excavations in rock, the Contractor shall thorough-
(SERV-4)




SECTION 02575

PAVING

- R
WORK INCLUDED:

The Contractor shall furnish a1l labor, materials and
equipment and shall replace the pavements "in kind" or as
herein specified. -

REFERENCES

The'following standards form a part of these specifications
and indicate the minimum standards required:

Aﬁerican Society for Testing and Materials (ASTM)-

ASTM D1557 Test for Moisture—Density' Relationg
' of Soils and Soil- Aggregate
Mixtures Using 10 Pound Rammer and

18~Inch Drop :

Commofiwealth of Massachusetts Department of Public Works

Standard Specification for Highway and Bridges (MDPW)

MDPW 405 Gravel Base Course

MDPW 420 Class 1 Bituminous Concrete Base
‘ Course, Type 1-1

MDPW 460 Class I Bituminous Concrete Pavement:

MDPW 47¢ Cement Concrete Pavement

MDPW 860 ' Reflectorized Pavement Markings

GRAVEL SUBBASE:

Gravel subbase shall coﬁsist of inert materiail that is hard
durable stone and coarse sand, free from loam and clay,
surface coatings ang deleterious materials, - -

.....

,sﬁecified*iﬁ*Séétion“02200; EARTHWORK for Gravel Borrow.

BITUMINOUS CONCRETE PAVEMENT :

Bituminous concrete pavements shall consist of Class I
Bituminous Concrete, Type I-1.

) . .. . o Lo _ 'Z:_’ s “~$l . {:1 A:",.‘_*_ “ ‘: e ;57{— i
,GraéatlonrJgggg;rementsﬁ onrngravelensubbase»»shall be ' as
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B.
composition 1limits of binder courses, top courses and
surface treatment, in accordance with MDPW M3.11.03.

2.03 GSEAL COAT:

A. Seal coats shall be within the composition 1limits for
protective seal coat emulsion in accordance -with MDPW
M3.03.3,.

B. Silica sand when blended with seal coat emulsion shall be
No. 30 silica sand. '

PART 3 - EXECUTION
3.01 GENERAL:

A. Paving -of parking lots and driveways shall consist of
installation of the gravel subbase, the binder course and
the top course.

3.02 GRAVEL SUBBASE:

A. The gravel subbase to be placed under pavement shall
consist of l2-inches of gravel evenly spread and thoroughly
compacted.

B. The gravel shall be spread in layers not more than 4-inches
thick, compacted measure. All layers shall be compacted to
not less than 95 percent of the maximum dry dQensity of the
material as determined by ASTM D1557 Method C at optimum
moisture content.

3.03 BINDER COURSE PAVEMENT:

A. Immediately prior to installing the binder course, ‘the
trimmed edges shall be made stable and unyielding, free of
loose or broken pieces and all edges shall be thoroughly
broomed clean. Contact surfaces of trench sides, curbings,
manholes, catch basins, or other appurtenant structures in
the pavement shall be painted thoroughly with a Fhin
uniform coating of bitumen (Specifications RS-1) Jjust
before any mixture is placed against them. :

B. The binder course bituminous concrete mixtures shall pe
within the composition 1limits of binder courses 1in
accordance with MDPW M3.11.03. The binder course shall be
placed only between edges of the existing pavement.

*C:W?Theﬁlﬁinderv:courseﬂ'pavementf?shailwybélAZ':cbmpacted*%inchesf‘*
thick. '
3.04 TOP COURSE OR SURFACE TREATMENT PAVEMENT:
A. The top course shall be placed over the trench as specified.

Bituminous concrete mixtures shall be within the

02575-2



3.05

The top course pavement shall be 1-1/2 compacted inches
thick.

Prior to placement of the top course, the entire surface
over which the top course is to be placed shall be broom
cleaned and tack coated.

Top course pavement rlaced over trenches shall be feathered
to meet existing paved surfaces.

@

GENERAL:

Adjacent concrete work, slate work, sidewalks, structures,
etc., shall be protected from stain and damage during the
entire operation. Damaged or stained areas shall be
replaced or repaired to equal their original condition.

Alli'joints between binder and top course .or surface
treatment shall be staggered a minimum of 6-inches. -

- After final rolling, no vehicular traffic of any kind shall

be permitted on the pavement until it has cooled and
hardened, and in no case in less than ¢ hours.

Smoothness of all areas of the finished surface shall not
vary more than 1/4-inch when tested with a 16 foot
straight-edge, applied both parallel to and at right angles
to the centerline of the paved area. At building
entrances, curbs, and other locations where an essentially
flush transition is required, pavement elevation tolerance
shall not exceed Plus or minus 1/8-inch. Irregularities
exceeding these amounts, or which retain water on the
surface, shall be corrected by removing the defective work

.and replacing or repairing it,

When seal coating is required, the surface area to be seal
coatédd shall be swept and air cleaned. The first coat

0.15"gailons Per square yard. The second coat shall be a
straight sealer applied at -the rate of 0.1 gallons per
square yard, .

END OF SECTION

(SERV-6)
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SECTION 02576

WALEKWAY REPLACEMENT

PART 1 - GENERAL
1.01 WORK INCLUDED:

A, Where replacement of concrete walks is required, the
Contractor shall construct either bituminous concrete walks
or cement concrete walks, as determined in the field, to
the required lines and grades and in accordance with these

. specifications.

B. If applicable, the Contractor shall restore gravel walks to
a condition at least equal to that existing immediately
before the work was started.

C. The Contractor shall furnish all labor, materials,
equipment, and incidentals required to construct new walks
where existing walks are disturbed by the Contractor. This
work shall include placement of all concrete, reinforcing
steel, forms, and joint filler required to replace existing
concrete walks and ramps. ,

2.01 RELATED WORK:
A. Section 02200, EARTHWORK
B. For dri#eways, see Section 02575, PAVING

PART 2 - PRODUCTS (See Part 3 - Execution)
BPART 3 - EXECUTION:

3.01

A,

.. prder for a gravel foundation to be placed upon it.

BITUMINOUS CONCRETE WALKS:

Except as otherwise specified, construction of the
bituminous concrete walks shall be in accordance with the’
Standard Specifications for Highways and Bridges of the
Department of Public Works of the Commonwealth of
Massachusetts, dated 1973, and all amendments thereto.

The subgrade for the bituminous concrete walks shall be
shaped parallel to the proposed surface of the walks and
shall be thoroughly rolled and tamped. All depressions
occurring shall be filled with suitable material and again
rolled or . tamped until the surface is smooth and hard in

The Contractor shall use a 1-1/2-inch thick biqder course
with 3/4-inch maximum size stone and a l-inch thick wearing
course with 3/8-inch maximum size stone.

02576~1



3.02.

A.

CEMENT CONCRETE WALKS:

In general, concrete for one course walks shall be 4 inches
thick. :

The subgrade for the walk or driveway shall be shaped to a
true surface conforming to the proposed slope of the walk,
thoroughly rolled at optimum moisture content, .and tamped
with a power roller weighing not less than one ton and not
more than 5 tons. All depressions occurring shall be
filled with suitable material and again rolled or tamped
until the surface is smooth and hard. v

After the subgrade has been prepared as hereinbefore
specified, a subbase of gravel at optimum moisture content
shall be placed, thoroughly rolled by a power roller, and
tamped. For walks, the gravel shall be a minimum of B8
inches in thickness and 4 inches below and parallel to the
proposed finished surface. -

The forms for one-course walks shall be smooth, free from
warp, strong enough to resist springing out of shape, and
deep enough to conform to the thickness of the proposed
walk. All mortar or dirt shall be completely removed from
forms that have been previously used. The forms shall bhe
well staked, thoroughly braced, and set to the established
lines with their upper edge conforming to the grade of the
finished walk. The finished walk shall have sufficient
pitch from the outside to the edge of the walk to provide
for surface drainage. This pitch shall be 3/8 of an inch
per foot. Before the concrete isg placed, the subbase for
one’ course walks shall be thoroughly dampened until it is
moist throughout but without puddles of water.

The concrete shall be conveyed from the place of mizxing to
the place of deposit in such a manner that no mortar will
be lost, and the composition of the mix shall be uniform,
showing neither excess nor 1lack of mortar in any one
place. The consistency shall be such that water will float
to the surface under heavy tamping. The concrete shall be
Placed as close to its final position as practicable and
thoroughly consolidated, with precautions taken not to -
overwork it while it is still plastic. The concrete shall
be thoroughly spaded along the forms or screeds to
eliminate voids and honeycombs at the edges. Retempering
of concrete will not be permitted.

Finishing of the concrete surface shall be done by
experienced and competent  cement finishers .as soon-as -is

-;;practicabgegu‘EinishingishallﬂhbﬁﬂbEVdelayedfuntilial&ﬁbied O
~water and water sheen has ‘left the surface and the concrete

has begun to stiffen. The concrete surface shall be
finished as directed with a steel trowel or wood float to
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give a smooth, uniform and attractive surface finish and
uniformly scored into block units or areas of not more than
36 square feet. Following this, the Contractor shall draw
a fine nylon push broom lightly over the surface to produce
a non-slip surface. Application o0f neat cement to the
surface to hasten hardening is prohibited.

G. The Contractor shall make every effort to protect the newly
- placed concrete surface against vandalism and marking or
defacing and must stand ready to replace any blocks which

are defaced. .

H. Adequate protection shall be provided where temperatures of
40°F or lower occur during placing of concrete and during
the early curing period. The minimum tempersture of fresh
concrete after placing and for the first 3 days shall be
maintained above = 559F. In addition to the above
‘requirements, an additional 3 days of protection from
freezing shall be maintained. E

I. Except as otherwise specified, the construction of the
concrete walks shall be in accordance with the Standard
Specifications for Highways and Bridges of the Department

-0of Public Works of the Commonwealth of Massachugetts, dated
1973, and all amendments thereto.

END OF SECTION

(SERV-7)
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SECTION 02601

PRECAST MANHOLES

l - GE

WORK INCLUDED:

This sections covers all precast manholes complete,
including, but not limited to, bases, walls, cones, mortar,
inverts, frames and covers.

RELATED WORK:

Section 02200, EARTHWORK

Section 02575, PAVING

SYSTEM DESCRIPTION:

Precast sections shall conform in shape, size, dimensions,
materials, and other respects to the attached details.

All manholes shall have doncrete bases. Concrete bases
shall be precast. Invert channels shall be formed of brick
and mortar upon the base.

Riser and cone sections, if .required, shall be precast
concrete,

REFERENCES:

The foliowing standards form a part of this specification
as referenced:

American Society for Testing and Materials (ASTM)

ASTM A48 . Gray Iron Castings

ASTM C32 Sewer and Manhole Brick

ASTM Cl44 Aggregate for Masonry Mortar

ASTM c207 Hydrated Lime for Masonry Purposes
ASTM Cc478 Precast Reinforced Concrete Manhole _

Sections _ U
’ : . : : LSRN S 2D
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" " PART_ 2 - PRODUCTS

2.01 PRECAST CONCRETE SECTIONS:

A. All precast concrete sections shall conform to ASTM C478
with the following exceptions and additional requirements:

1. The wall thickness of precast sections shall be as
designated on . the enclosed detail, meeting the
following minimum requirements:

Section Diameter Minimum Wall Thickness

{Inches) (Inches)
48 5

2. Type II cement shall be used.

3. Sections shall be steam cured and shall not be shipped
until at least five days after having been cast.

4. Minimum compressive strength of concrete shall be 4000
psi at 28 days.

5. No more than two 1lift holes may be cast or drilled in
each section. -

6. The date of manufacture and the name or trademark of
the manufacturer shall be clearly marked on the inside
of each precast section.

7. Acceptance of the sections will be on the basis of
material tests and inspection of the completed
product, '

8. Circumferential steel reinforcement in walls and bases
shall be a minimum of 0.12 sq. in./lin. ft. for 4-foot
diameter sections. Reinforcing shall extend into
tongue and groove.

B. Conical reducing sections, if required, shall have a wall
thickness not less than S5-inches at the bottom and wall
thickness of B8-inches at the top. Conical sections shall
taper from a minimum of 48-inches diameter to 24-~inches
diameter at the top. :

C. Except where insufficient depth of cover dictates the use
of a shorter base, bases shall be a minimum of 4 feet in

D. The tops of the bases shall be suitably shaped by means of
accurate ring forms to receive the riser sections, if
required.
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Precast sections shall be manufactured to contain wall
openings of the minimum size to receive. the ends of the
pipes, such openings being accurately set to conform with
line and grade of the sewer or drain. Subsequent cutting
or tampering in the field, for the purpose of creating new
openings or altering existing openings, will not he
permitted. ‘

The exterior surfaces of all precast manhole bases, walls,
and cones shall be given one shop coat of bituminous
waterproofing, bituminous Super Service Black as
manufactured by Koppers Company.

BRICK MATERIALS:

Brick shall be sound, hard, and uniformly burned brick,
regular and uniform in shape and size, of compact texture.

. - Bricks shall comply with ASTM C32, for Grade 8S, hard

brick, except that the mean of five tests for absorption
shall not exceed 8 percent by weight,

Mortar shall be composed of portland cement, hydrated lime,
and sand in which the volume of sand shall not exceed three
times the sum of the volumes of cement and lime. The
proportions 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. 1In general, mortar for Grade SS Brick shall
be mixed in the volume proportions of 1:1/2:4-1/2; portland
cement to hydrated lime to sand.

Cement shall be Type II portland cement as specified for
concrete masonry. '

Hydrated lime shall be Type S conforming to ASTM C207.

The sand shall comply with ASTM C1l44 specifications for
"Fine Aggregate", except that all of the sand shall pass a
No. 8 sieve.

FRAMES, COVERS AND STEPS:

Castings shall be of good quality, strong, tough,
even—-grained cast iron, smooth, free from scale, lumps,
blisters, sandholes, and defects of every nature which
would render them unfit for the service for which they are

intended. Contact surfaces of covers and frame seats shall

be machined to prevent rocking of covers.

. ,All.castingqﬁshali;bggﬁﬁoroggglyccleqnqugg'r;”iagf7 {3?T;

Ty [RRPIVREN

Caétings shall be at least Class 30 conforming to ASTM A48.

02601-3

iy

=
ypih
e



.01

Before being shipped from the foundry, castings shall be
given one coat of coal-tar-pitch varnish applied in a
satisfactory manner so as to make a smooth coating, tough,
tenacious, and not brittle or with any tendency to scale

_OfEf.

The surface of the manhole covers shall have a diamond
pattern with the cast word "SEWER". .

Manhole frames with 26-inch covers for 24-inch openings
shall be 475 pounds minimum by E.L. LeBaron Foundry Co.,
No. LK110; Neenah Foundry Co. R1720; or Quality Water
Products, Style 40.

Watertight type manhole frames with 26-inch diameter covers
(bolted and gasketed) shall be 4 bolt, 475 pounds minimum,
and shall be E.L., LeBaron Foundry Co. No. LBB268; Mechanics

Iron Foundry Type A2073 or Quality Water Products, Style

40WT.

Manhole steps shall conform to ASTM C478 and shall be
fabricated of either extruded aluminum or steel reinforced
plastic. Steps shall be spaced at a maximum of 12-inches.

- SEWER MANHOLE ACCESSORIES:

Gasket materials shall be top grade (100% solids,
vulcanized) butyl rubber and shall meet or exceed Federal
Specification SS~S-00210 and AASHTO M-198.

Couplings at the manhole-pipe interface shall be of the
method shown on the enclosed detail. The boot system shall
be neoprene rubber with stainless steel straps recommended
for this type of connection. Only cast-in-place couplings
shall be acceptable; couplings for core-drilled or
cast-in-place openings will not be acceptable. '

- N
INSTALLATION:
PRECAST SECTIONS:
1. Precast bases shall be supported on a compacted level
foundation of crushed stone, as specified in Section

02200 EARTHWORK, at least 6-inches thick, but shall
vary to the depth necessary to reach sound undisturbed

earth.
2. . Pracast reinforgedeoncrate sections, if regired, shall
be set vertical and with sections in true alignment.

3. Butyl rubber joint sealant shall be installed between
each concrete section.
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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 parts sand, mixed slightly
damp to the touch (just short of "balling"), hammered
into the holes until it is dense and an excess of paste
appears on the surface, and then finished smooth and
flush with the adjoining surfaces.

Where cone sections cannot be installed because of
depth of pipe restrictions, a manhole top slab shall be
installed as specified on the enclosed details.

BRICK WORK:

1.

Bricks shall be moistened by suitable means, as
directed, until they are neither so dry as to absorb.

‘water from the mortar nor so wet as to be slippery when

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.

The brick inverts shall conform accurately to the size
of the adjoining pipes. Side inverts shall be curved
and main inverts (where direction changes) shall be
laid out in smooth curves of the 1longest possible
radius which is tangent to the centerlines of adjoining

pipe.

CASTINGS:

1-'

Cast iron frames and covers shall be as specified. The
frames- and covers shall be set by the Contractor to
conform accurately to the grade of the finished grade
or existing ground surface.

Cast iron manhole frames and covers not located in
paved areas shall be set 6-inches above £finished
grade. The top of thé cone shall be built up with a
minimum of 1 course and a maximum of 5 courses of brick
and mortar used as headers for adjustment to £inal

grade.

Frames shall be set concentric with the top of the
concrete section and in a full bed of mortar so that
the space between the top of the concrete section or

hrick headers and the bottom £lange of the frgme shall . - -

he completely filled and made Watertight. A thick ring
of mortar extending to the outer edge of the concrete
shall be placed all around the bottom flange. The
mortar shall be smoothly finished to be flush with the
top of the flange and have a slight slope to shed water
away from the frame.
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4. Covers shall be left in place in the frames, for safety
reasons, except while work is being performed.

D. ACCESSORIES:

1. Accessories shall be installed in accordance with
manufacturer's instructions,

E. All connections to existing manholes shall be cored andg
performed under the direction and supervision of the
Superintendent. ’

LEARKAGE TESTS:

73]
Q
b3

A. Leakage tests shall be made and observed by the
: Superintendent on each sewer manhole 1located within 1/2
§ .mile of g3 municipal (public) drinking water well supply.
The test shall be by vacuum or by water exfiltration as
described below: -

B. VACUUM TEST:

1. The vacuum testing system shall be as supplied by NPC
Systems, Inc., or approved egual. The testing shall be
done immediately after assembly of the manhole and
before backfilling. A 60-foot-1b. torque wrench shall

test cover to the top of the manhole. A1l lift holes

shall be plugged with a” non-shrinking mortar, as

specified in paragraph 3.01 a. The Contractor shall

Plug the pipe openings, taking care to securely brace

the plugs and the pipe to prevent the plugs from being

drawn into the manhole. A vacuum of 10 inches Hg (4.9

psi) shall be drawn and the vacuum pump shut off. The

manhole shall pass the test if the vacuum remains at

10-inches Hg or drops to 9 inches Hg (4.4 psi) in a

time greater than one minute for 0-10 feet deep

manholes; one minute fifteen seconds for 10-1% feet

deep manholes; and one minute thirty seconds for 15-25

feet deep manholes. .

2. If the manhole fails the initial test, the Contractor .
shall locate the leaks and make proper repairs. Leaks
may be filled with a wet slurry of accepted quick
setting material. If the manhole should again fail the
vacuum test, additional repairs shall be made, and the
manhole water tested as specified below.

U

C. ' WATER EXFILTRATION TEST:

1. After the manhole has been assembled in place, all

E lifting holes shall be filled and pointed with an
e approved non-shrinking mortar. All pipes and other
openings into the manhole shall be suitably plugged and
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the plugs braced to prevent blow out. The test shall
be made prior to placing the shelf and invert. If the
groundwater table has been allowed to rise above the
bottom of the manhole, it shall be lowered for the
duration of the test.

The manhole shall be filled with water to the top of
the cone section. If the excavation has. not been
backfilled and observation indicates no visible
leakage, that is, no water visibly moving down the
surface of the manhole, the manhole may be considered
to bhe satisfactorily water-tight. I£f the test, as
described above, is unsatisfactory or if the manhole
excavation has been backfilled, the test shall be
continued. A period of time may be permitted if the
Contractor so wishes, to allow for absorption by the
manhole. At the end of this period, the manhole shaill
be refilled to the top of the cone, if necessary, and a
measuring time of at least 8 hours begun. At- the end
of the test period, the manhole shall be refilied to
the top of the cone, measuring the volume of water
added. <This amount shall be extrapolated to a 24-hour
loss rate and the leakage determined on the basis of
depth. The leakage for each manhole shall not exceed
one gallon per vertical foot for a 24-hour period. IFf
the manhole fails this requirement, but the leakage
does not exceed 3 gallons per vertical foot per day,
repairs by approved methods may be made as directed by
the Superintendent +o bring the leakage within the
allowable rate of one gallon per foot per day. Leakage
due to a defective section or joint or exceeding the 3
gallon per vertical foot per day, shall be cause for
rejection of the manhole. It shall be the Contractor's
responsibility to wuncover the rejected manhole as
necessary and to disassemble, reconstruct or replace
it. The manhole shall then be retested and, if
satisfactory, interior joints shall be filled and
pointed.

No adjustment in the leakage allowance will be made for
unknown causes such as leaking plugs, absorption, etec.

It shall be assumed that all loss of water during the .

test is a result of leaks through joints or through the
concrete, Furthermore, the Contractor shall take any
steps necessary to assure that the water table is below
the bottom of the manhole throughout the test.

If the groundwater table is above the highest joint in

27

... the ‘manhole, and there is no leakage - into ' the manhole "
".Such ‘a test can serve to evaluate water-tightness of

“the manhole. However, if the Superintendent is not

satisfied with the results, the Contractor shall 19wer
the water table and carry out the test as described
hereinbefore.
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3.03 CLEANING:
A, All new manholes shéil be thoroughly cleaned of all silt,
debris and foreign matter of any kind, prior to final
inspection.

END OF SECTION
(SERV-12)
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SECTION 02602

GRAVITY SEWER SERVICE CLEANOUT

PART 1 - GENERAL
1.01 WORK INCLUDED:

A. This section covers the furnishing énd installation
of cleanout assemblies on gravity sewer services -as
indicated on the attached detail and as specified
herein.

1.02 RELATED WORK:

A. Section 02200, EARTHWORK

B. Section 02601, PRECAST MANHOLES

C. Section 02625, POLYVINYL CHLORTDE GRAVITY PIPE AND

~ FITTINGS
D. Section 0264%, TRACER TAPE
PART 2 - PRODUCTS
2.01 MATERIALS

A, All gravity clean outs shall be constructed using six
{6) inch diameter PVC pipe and fittings as specified
under Section 02625.

PART 3 - EXECUTION
3.01 INSTALLATION

A. Cleanouts will be allowed on six (6) inch sewer
service pipes only. All larger pipes must install
manholes in lieu of cleanouts.

B. Cleanouts shall be installed no more than ten (10)
feet upstream of any bend in a sewer service line
which is greater than twenty-two and a half (22 1/2)
degrees.

C. A cleanout must be installed no less than every one
hundred and fifty (150) feet on a sewer service line.

D. The sum of the bends between cleanouts (inclusive of

the basement cleanout) will not exceed ninety (90)
degrees.
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The top of the cap or plug on the cleanout must be a
maximum of six (6) inches below the finished ground

surface.

The top of all c¢leanouts will be wrapped with not
less than four feet of tracer tape as specified under
Section 02649. The tracer tape will be secured to
the top of the cleanout using electrical or duct
tape.

There must be a cleanout no more than ten (10)
feet upstream of any wye branch or other fitting
which brings flow from two pipes down to one. The
cleanout for a wye or tee fitting should be on the
branch line, not on the straight line.

The Superintendent, or his appointee, has the

authority to require the installation ¢f additional
cleanouts during field inspections.

TESTING

Cleanouts will be tested at the same time and in the
same manner as all other PVC pipes as specified in
Section 02825,

AS BUILT DRAWINGS

Cleanouts will be shown on the as built sketch with
measured ties from each cleanout to the building

corners.

END OF SECTION
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SECTION 02625

POLYVINYL CHLORIDE GRAVITY PIPE AND FITTINGS

FART 1 - GENERAIL
1.01 WORK INCLUDED:

A. This section covers the furnishing and installation of
Polyvinyl Chloride (PVC) pipe and fittings, as indicated on
the attached detail and as specified herein.

1.02 RELATED WORK:
A, Section 02200, EARTHWORK
B. Section 02649, TRACER TAPE
1.03 REFERENCES: |
A. The following standards form a part of these specifications

as referenced:

ASTM D2321 Recommended Practice for Under-
ground Installation of Flexible

Thermosplastic Sewer Pipe

ASTM D3034 Specification for Type PSM Poly-
vinyl Chloride (PVC) Sewer Pipe and
Fittings

ASTM D3212 Specification for Joints for Drain

and Sewer Plastic Pipes Using
Flexibhle Elastomeric Seals

PART 2 - PRODUCTS

2.01
A,

B.

C.,

MATERIALS:

PVC nonpressure sewer pipe 4-inches through 15-inches
diameter shall conform to ASTM D3034, with SDR of 35 unless

noted, and shall meet the specific requirements and
exceptions to the aforementioned specifications which

follow,.

PVC nonpressure sewer pipe shall be furnished in standard
lengths.

JOne pipe bell consiiting of an integral wall se&tion with a ..
" solid cross section rubber ring, factory assembled, shall

be furnished with each standard, random and short 1?ngth of
pipe. Rubber rings shall be provided to the requirements

of ASTM D3212.
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The rubber ring shall be retained within the bell of the
pipe by a precision formed groove or recess designed to
resist fishmouthing or creeping during assembly of joints.

Spigot pipe ends shall be supplied with bevels from the
manufacturer to ensure proper insertion. Each spigot end
shall have an "assembly stripe" imprinted thereon to which
the bell end of the mated pipe wili extend upon proper
jointing of the two pipes.

PVC fittings shall be provided with bell and/or spigot
configurations with rubber gasketed joints compatible with
that of the pipe.

All pipe delivered to the job site shall be accompanied by
independent testing laboratory reports certifying that the
pipe and fittings conform to the above-mentioned
specifications. In addition, the pipe shall be subject to
thorough inspection and tests, the right being reserved for
the Superintendent to apply such of the tests specified as
he may deem necessary.

All cutting of pipe shall be done with a machine suitable
for cutting PVC pipe. Cut ends shall be beveled when
recommended by the pipe manufacturer.

Service connection pipe shall be six (6) inches in
diameter; any deviation from this standard shall be
approved by the Superintendent in writing.

~ EX
INSTALLATION:

Except as modified herein, installation of the PVC pipe
shall be in accordance with ASTM D2321.

Each pipe length shall be inspected before being laid to
verify that it is not cracked. Pipe shall be laid true to
line and grade and in such a manner as to form proper
connection to the public sewer. Each pipe shall be so laid
as to form a close concentric joint with the next adjoining
pipe and bring the inverts continuously to the required

grade.

The pipe shall be supported by compacted crushgd stone.
Crushed stone shall be as specified under Section 02200

EARTHWORK.

i Thé?pipe‘ShalirnotmbeadniVEnwdownwtoygrade~by;strigingiit,
-with a -Shovel handle, timber, rammer, or other unyielding

object. When each pipe has been properly bedded, enough of
the backfill material shall be placed and compacted between
the pipe and the sides of the trench to hold the pipe in

correct alignment.
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(SERV-8)

Before a joint is made, the pipe shall be checked to assure
that a close joint with the next adjoining pipe has been
maintained and that inverts are matched and conform to the

required line and grade.

For pipe placed on crushed stone, immediately after the
joint is made, the jointing area shall be filled with
suitable materials so placed and compacted that the ends of
either pipe will not settle under backfill load.

No pipe or fitting shall be permanently supported on
saddles, blocking, or stones.

Branches and fittings shall be laid by the Contractor as
necessary.

All pipe joints shall be made as nearly watertight as
practicable. There shall be no visible leakage at the -
joints and there shall be no sand, silt, clay, or- soil of
any description entering the pipeline at the joints. Where
there is evidence of water or soil entering the pipeline,
connecting pipes, or structures, the defects shall be
repaired.

The Contractor shall build a tight bulkhead in the pipeline
where new work enters an existing sewer building
connection. This bulkhead shall remain in place until its
removal is authorized by the Superintendent.

Care shall be taken to prevent earth, water, and other
materials from entering the pipe.

All connections made between PVC and pipe of any different
material shall be make using a suitable connector.

The minimum cover distance (from the top of the pipe to the
finished grade) shall be maintained at 4 feet for frost

. protection.

-

The minimum slope allowable for the service conneéction pipe
is 1/8-inch per foot for a six (6) inch pipe.

The sum of the bends bétween cleanouts (inclusive of the
basement cleanout) shall not exceed 1359, Refer to
attached detail for installation standards.

Any work that must be performed to the mainline public
sewer shall be done under the direction and supervision of
the - Superintendent. = The Contractor shall submit a

,33$d§§Q£i?tiQE;Noiﬁ%wdnkf'toﬁabeh@performéd%*£n~fw;itinglﬂtoﬁiihefﬁw“ﬁ'****9
-:Superintendent:fon,revieW‘and'aPPrqvali“ﬂ?“*”P B

_—
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QUALITY ASSURANCE

LEAKAGE TESTING:

1.

On completion of a gection of sewer, including building
connections installed to the property 1line, the
Contractor shall install suitable bulkheads as required,
dewater and test the sewer for leakage.

Unless otherwise approved, the sectlon shall be tested
using low pressure air test procedures. If circumstances
permit, the Engineer may allow testing by infiltration or
exfiltration in lieu of air testing. :

The air test procedures shall conform to the Uni-Bell
Recommended Practice for Low Pressure Air Testing of
Installed Sewer Pipe, UNI-B-6. The starting air pressure
for the test shall be 4 psi. The minimum duration
permitted for the prescribed low pressure air
exfiltration pressure drop between two consecutive
manholes shall not be less than provided in Table I or
Table II of UNI-B-6. The two tables are reproduced on
the following pages.

I1f either infiltrarion or exfiltration testing 1is
permitted by the Engineer, the test shall be conducted
for at least 24 hours. The amount of infiltration or
exfiltration shall not exceed 100 gallons per
inch-diameter per mile of sewer per 24 hours.

The infiltration test measures leakage into a section of
sewer and may be used only where the groundwater level is
one foot or more above the crown of the section of sewer
pipe at its upper end and at least one foot above the top
of building connections and chimneys. 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. BAllowances shall be made for
water which may enter the sewer through pipe connections
and inlets during the infiltration test.

Where the groundwater level is less than 1 foot above the
top of the pipe at its upper end, the exfiltration test
may be used. The gewers shall be subjected to an
internal pressure by plugging the pipe at the lower end
and then filling the pipelines and manholes with clean
water to a height of 2 feet above the highest point in
the system to be tested, including main pipeline, service
connections and chimneys. When slopes between manholes

- are gteep, the Contractor shall insure that this test can

ba"accomplished without danger of forcing stoppers from
wye or btee branches,. s
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The Contractor shall construct such wéirs or other meang
of measurements as may be required, shall furnish water
and shall do all necessary pumping to enable the test to
be properly made.

The Contractor shall be responsible for the satisfactory
watertightness of the entire section of sewer. Should
the sections under test fail to meet the requiremerits,
the Contractor shall do all work of locating and
repairing leaks and retesting as the Engineer may require
without additional compensation. A plan of the method of
repairing any leaks that are found ghall be submitted to
the Engineer for review.

'B. DIPE DEFLECTTON MEASUREMENT :

1.

No less than six months after completion of the PVC sewer
pipe installation, the Contractor shall test the pipeline
for deflection using a 'go no-go" deflection mandrel
having a minimum of nine evenly sgpaced arms or prongs.
The "go no-go" gauge shall be hand pulled through alil
sections of the pipeline by the Contractor. Tha
Contractor shall submit drawings of the "go no-go" gauge
to the Engineer for approval prior to testing. Complete
dimensions of the gauge for each diameter of pipe to be
tested shall be provided on the drawings,

Any section of pipe found to equal or exceed 5.0 percent
deflection shall be deemed a failed pipe and shall be
excavated and replaced by the Contractor at his own
expense, :
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TRELE 1

SPECIFICATION TIME REQUIRED FOR A 1.0 PSIG PRESSURE DROP
FOR SIZE AND LENGTH OF PIPE INDICATED FOR Q=0.0015

2 Leigth T:me
1 Minimum  for for Specification Time for Length (L) Shown (min:sec)
Pipe Time Minimum Longexr
Diameter (min: Time Length .
{(in.) sec) (£t} (sec) 100 £t 150 ft 200 ft 2850 £t 300 ft 350 ft 400 £t 450 ft
4 3:486 587 .380 L 3:46 3:46 3:48 3:46 3:46 3:46 7 3:4s8 3:48
6 - 5:40 398 .854 L 5:40 5:40 5:40 5:40 5:40 5:40 5:42 6:24
8 7:34 298 1.520 L 7:34 7:34 7:34 7:34 7:36 8:52 10:08 11:24
10 ) 9:26 239 2.374 L 9;26 9:26 9:26 9:5§ 11:52 13:51 15:49 17:48
S 12 11:20 199 3.418 L 11:20 11:20 11:24 14:15 17:05 19:56 22:47 25:38
15 14:10 159 $.342 L 14:10 14:10 17:48 22:15 26:42 31:09 35:36 40:04
18 17:00 133 7.682 L 17:00 19:13 25:38 32:03 38:27 44:52 51:16 57:41
21 19:50 114 10.470 L. 19:50 26:10 34:54 43:37 - 52:21 61:00 69:48 78:31
24 22:40 99 12.674 T 22:47 34:11 45:34 56:58 68:22 79:46 91:10 102:33
27 25:30 88 17.306 L 28:51 43:16 57:41 72:07 86:32 100:57 115:22 129:48
30 28:2¢0 80 21.366 L 35:37 53:25 Ti:13 89:02 106:50 124:38 142:26 160:15
33 31:10 72 25.852 L 43:05 64:38 86:10 107:43 129:16 150:43 172:21 193:583
36 34:00 66 ‘30.768 L 51:17 76:55 102:34 128:12 153:50 179:29 205:07 230:46
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TABLE 2

SPECIFICATION TIME REQUIRED FOR A 0.5 PSIG PRESSURE DROP
FOR SIZE AND LENGTH OF PIPE INDICATED FOR Q=0.0015

3 4
2 Length Time .
1 Minimum  for for Specification Time for Length (L) Shown (min:sec)
Pipe Time Minimum Longer
Diameter (min: Time Length
{in.) sec) (£t} {sec} 100 £t 150 £t 200 ft 250 ft 300 £t 350 ft 400 ft 450 ft
4 1:53 597 .190 L 1:53 1:53 1:53 1:53 1:53 L:53 1:53 1:53
(3 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 3:47 3:47 3:48 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 8:54
12 5:40_7 199 1.709 L 5:40 5:40 5:42  7:08 8§:33 9:58 11:24 12:50
15 7:05 159 2.671 L 7:08 7:05 8:54 11:08 13:21 15:35 17:48 20:02
18 8:30 133 3.846 L 8:30 9:37 12:49 16:01 19:14 22:26 25:38 28:51
21 9:558 114 5.235 L g:5% 13:05 17:27 21:49 26:11 30:32 34:54 39:16
24 11:20 99 6.837 I, 11:24 17:57 22:48 28:30 34:11 39:53 45:3% 51:17
27 12:45 88 8.653 L 14:2% 21:38 28:51 36:04 43:16 S0:30 57:42 4F "1
30 14:10 80 10.683 L. 17:48 26:43 35:37 44 :31 53:25 62:19 71:13 80 :u7
33 15:35 72 12.326 L, 21:33 32:19 43:56 53:52 64:38 75:24 86:10Q 96:57
36 17:00 66 15.384 L 25:39 38:28 §1:17 64:06 76:55 89:44 102:34 115:23

END OF SECTION

fupiclicntthe W46, 10102625
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SECTION 02626

SEWER PRESSURE PIPING

PART 1 - GENERAL
1.01 WORK INCLUDED:

A. This section covers the furnishing and installation
of pressurized sewer force main piping and fittings
as indicated on the attached detail and as specified
herein. : :

B. Pressure sewer mains are allowed. A pressure sewer
main which transports wastewater from more than one
‘single building pumping units to a gravity sewer
shall be called the "sewer header". A pressure sewer
main which transports wastewater from a pumping unit
which services more than a single building, to a
gravity sewer will be called a "sewer force main".

1.02 RELATED WORK:

A Section 02200, EARTHWORK

B. Section 02601, PRECAST MANHOLES

C. Section 02649, TRACER TAPE

D. Section 02642, SEWER VALVES AND APPURTENANCES

1.03 REFERENCES:
A. The following standards form a part of this

AWWA

AWWA

AWWA

AWWA

AWWA

specifica
Am

C104

105

110

111

Cl50

tion as referenced:
erican Water Works Association {AWWA)

Cement-Mortar Lining for Ductile Iron Pipe and
fittings.

Polyethvliene Encasement for Mictile Ivon
Piping for water and other liguirds.

3 -

Ductile-Iron and Gray-Iron Fittings,
In. through 48-In., for Water and Other

Iicuids

Rubber Gasket Joints for pDuctile Iron and Grey
Iron Pregsgure Pipe and fittings.

Thickness Design of Ductile Iron Pipe,
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AWWA

AWWA

AWWA

AWWA

AWWA

AWWA

ASTM

ASTM

ASTM

ASTM

ASTHM

ASTM

ASTM

ASTM

ASTM

C151
C153
C600

C651

900
ca07

American

Dl1784

D1785
D2241

Dz2321

D2467

D2564

D2855

D3139

wa77

Ductile Iron Pipe, Centrifugally Cast for
Water or Other Liquids.

Ductile-iron mechanical joint compact
fittings 4-In. through 16-In.

Installation of Ductile-Iron Water Mains
and Their Appurtenances

Disinfecting Water Mains

Polyvinvyl Chloride (PVC) Presgsure Pipe, 4-In.
through 12-In., .

Polyvinyl Chloride (PVC) Fittings 4-1In.
through 8-In. -

Society for Testing and Materials {ASTM)

Specification for Rigid Polyvinyl Chloride
{PVC) Compounds and Chlorinated Polyvinyl
Chloride (CPVC) Compounds

Specification feor Polyvinyl Chloride (PVC)
Plastic Pipe. Schedule 40, 80 and 120.

Specification for Polyvinyl Chloride {(PVC)
Pressure-Rated Pipe {SDR-Serieg)

Recommended Practice for Underground
Installation of Flexibie Thermoplastic
Sewer Pipe.

Specification for Socket-Type for
Polyvinyl Chloride (PVC) Plastic Pipe
Fittings Schedule 80.

Specifications for Sclvent Cements for
Polvvinyl Chloride (PVC) Plastic Pipe and
Fittings.

Recommend Practice for making Solvent-
Cemented Joints with Polyvinyl Chioride {(PVC)
Pipe and Fittings.

Specification for Joints for Plastic Pregsure

Pipes Using Fleyxible Elastomeric Seals.. |

Specification for Elastrmeric Seals [(Raskets)
for Joining Plastic Pipe
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1.05 SUBMITTALS:

A. Two sets of Shop drawings shall be submitted and shall
consist of manufacturer's scale drawings, cut, or
catalogs including degcriptive literature and complete
characterisgstics and specifications, and code
regquirements. Shop drawings shall be submitted for the
pressure pipe, type of joints, fittings, and coupling
in accordance with specifications.

B. Lay out drawings must include a plan and profile drawn
to scale and stamped by a Registered Land Survevyor or
Professional Engineer. Lay out drawings should be
drawn with a scale of 1"=40' horizontial and 1"=4‘
vertical on the plan and profile drawings.

PART 2 - PRODUCTS

2.01 PIPE:

A. All sewer pipe system: type, silzesg, layvout, check
valves, pumping units, gate valves, clean outs
manholes, alr release manholes, etc., shall be designed
and stamped by a licensed professional enaineer.

B, All PVC pressure pipe shall be degianed and
manufactured in accordance with ASTM D2241 o1 AWWA
C900, as appropriate, using materials which conform to
ASTM D1784.

¢, Unless otherwise indicated or specified, pressure
pipe from 1 1/2-inch through 3-inch shall bhe PVC
pressure class 200 {SDR 21) and from 4-inch through 12-
inch shall be PYC pressure class 150 (DR 18) or Dhuctile
Iron thickness clasgs 52.

D. Pipe shall be homogenesous throughout; free from voids,
cracks, inclusions, and other defects; ag uniform as
commercially practicable in color, density, and other
prhysical properties.

E. Pipe surfaces shall be free from nicks, scratches, and
other blemishes. The jeoining surfaces nf pipe spigots
and of integral-bell and sleeve-reinforced hell sockets
shall he free from gouaes and other imperfectiong that
might cause leakage at joints.

., - All exposed PVC pressure pipe shall be SCH 80
conforming to ASTM D1785 and ASTM D2467,

2.02 JOINTS:
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.

Push-on joints for PVC pressure pipe shall conform to
ASTM D3139 and F477.

Joints for Ductile Ilon plpe shall conform to AWWA
ci1i1.

Pipe and fittings shall be furnished with approved
thrust restraining appurtenances to keep the piping
from pulling apart under pressure. )

All socket fittings shall be joined with solvent cement
conforming to ASTM D2564 and ASTM D2855.

FITTINGS:

PVC Fittings shall be used for all pipe sizes 1 1/2-
inch through 2-inch.

Fittings for pipe sizes 4" through 8" shall conform to
AWWA C807 PVC or AWWA C153 ductile iron compact
mechanical joint. A non-toxic epoxy coating safe for
potable water shall be factory applied to interior and
exterior of all ductile iron fittings.

Ductile iron fittings, conforming to AWWA C153 shall
be used for pipe gizes 10-inch through 12-inch.

Pressure classification of fittings shall bhe at least
equal to that of the pipe with which they are usged.

Gaskets shall be of a compositien suiltable for
exposure to fhe ligquid within the pipe.

Ductile iron fittings should have all bell mechanical
joint ends, and PVC fittings shall have all hell ends
conforming to ASTM D3139.

2.04 FLEXIBLE COUPLINGS:

A.

To ensure correct fittinq of pipe and couplings, all
sleeve-type couplings and accessories ghall he
furnished by the supplier of the pipe and shall be of
& pressure rating at least egual to that of the
pipeline in which they are to be installed. Sleeve-
type couplings shall be made by Dresser MUfua. [iv.,
Bradford, PA: Rockwell International, Pittshuvah. PA;
Clow COIPO“H*JOH Rochester, NY; .on-he an approved .
equal. C .

Couplinags for buried pipe shall bhe nf cast iran and
shall bhe Dresser Style 38 or 1523, Bockwe!l |l Tvpe 441,
Clow Type F-1208, or approved eqgual products,
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Coupling shall be provided with galvanized steel bolts
and nuts.

All couplings shall be furnished with the pipe stop
removed.

Couplings shall be provided with gaskets of a
composition suitable for exposure to the ligquid within
the pipe.

PART 3 - EXECUTION

3.01

A.

65

i

INSTALLATION

The pipe installation shall be in accordance with the
manufacturer's and the professional engineer’'s
recommendations. Plans and profiles of the piping
must be submitted and accepted by the Superintendent
before any werk i1s undertaken,

A pressure sewer pipe from an individual building
pumping unit which connects to a sewer header must have
an isolation valve located at approximately the
property line of the property. The valve shall be as
gpecified in Section 02624 of these specifications.
This valve is in addition to the valve required in
Section 11306 of these specifications.

On a pressure pipe from an individual building pumping
unit which connects to a sewer header, a minimum of two
(2) check valves must be installed. O©One valve must be
installed just upstream (building side} of the
isolation valve. The second check valve must be a
integral part of the pumping unit and should be in an
accessible location. (see attached detail.)

Pressure sewer pipe from multiple building pump units
will not be connected to a header. Only individual
building pump units may be connected to a header pipe
system. (This paragraph may be waived by the
Superintendent if it can be proven to him that all
buildings will be controlled or owned by cne private
party in perpetuity.)

Each pipe length shall be inspected before being laid
to verify that it is not cracked. Each pipe shail be
so laid as to form a close concentric joint with the
next adioining pipe -and so that no abnormality exist

along the inside wall of the'pipen.which could cause

a clog or stoppage.
All PVC pipe shall be installed in a sand envelope 8O

02626-
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that there ig a minimum of six (6) inches of sand
beneath the pipe and twelve inches of sand above and
to either side of the pipe. The sand shall have no
stone larger that one half (1/2) inch in diameter and
otherwise shall have all of the characteristics of
the Gravel Borrow described in Section 02200 of these
Specifications. On site sandy material shall not be
used for the encasement of pressure sewer pipes. Once
the pipe has been properly installed in the sand
envelope the pipe zone shall be compacted to insure
that the pipe does not move from its installed
position.

Before a j01ﬂt is made, the pipe shall be checked to
assure that a close joint with the next adjoining
pipe has been maintained.

No pipe or fitting shall be permanently supported on
saddles, bhlocking, or stones. Each pipe shall have
firm support along its entire length.

All pipe joints shall be made watertight.

care shall be taken to prevent earth, water, and

other materials from entering the pipe during the

pipe installation work. At all time when pipe layving
is not actually in progress, the open ends of the pipe
shall be closed by temporary water-tight plugs ox by
other approved means. If water 1s in the trench when
work is resumed, the plug shall not be removed until
all danger of water entering the pipe has passgsed.
Should earth enter the pipe 1t must be removed and will
not be allowed to enter the Public sewer system.

All connections made between any different materials
shall be made using a suitable connector.

Assembling of fittings with mechanical joint ends shall
conform to AWWA C600, Section 9B and all amendments
thereto.

The minimum cover distance from the top of the pipe
to the finish grade shall be wainftained at four and
one half (4 1/2) feet for frost protection.

All pipes installed in the Town's right-of-way must
be installed with a linear alignment.. NoO hends,

',.sweeps or fittindgsg: other: than winety dnurem (907"

connection tees will be allowed in the Town's rluhtﬂ'
of-way unless a clean out manhole is installed,
Individual property pipes must connect to the main at
a ninety (90) degree andgle and be installed with a
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"perpendicular to the sewer header" alignment until it
leaves the Town right-of-way. Individual property
lines shall be installed in a generally linear
alignment. Bends and sweeps are to be avoided
whenever possible. This requirement can only be
waived if the entire length of sewer pressure pipe in
the Town's right-of-way is Ductile Iron pipe (CL 52).

For bends on proposed private property, fittings and
sweeps are to be avoided. No fitting shall he allow
with an angle of forty-five (45) degrees or larger.

Slow sweeping bends constructed by deflecting lengths
of pipe, in accordance with the pipe manufacturer's
permigsive alignment deflections, are allowed and
preferred in lieu of fitting type bends. Permissible
alignment deflection shall not be achieved by using
mechanical means, but shall be accomplished manually by
application of uniform forces along the pipes length.
(This clause 1is for pipes installed on private property

only}.

When pressure pipe is to be drilled and tapped., it
shall be done in accordance with the manufacturer's
recommendations. Only sharp cutting tools shall be
used and the tool shall be lubricated during
drilling to avoid a build-up of excess heat locally
in the pipe. All tapped connections to sewer headers
shall be done with the use of tapping saddles which
wrap around the pipe with one stainless steel strap.

Clean Out manholes will be reguired every five
hundred (500) feet.

At no time shall there be more than one fitting style
bend hetween Clean Out manheles. The Superintendent
may require additional Clean Out manholes on pinpe
lines with long sweeping bends.

Clean Oout manholes will bhe constructed with a tee and
gate or ball valve on a removabhle, threa (3) fooh,
gsection of the pressure pipe as shown on the detail.,
The removable section of pipe will be jointed to the
sewer header ovr force main using flexible conmlinas orv
or flanage connection. The floor of the Clean Ont
manhole shall bhe a minimum of eighteen (12} inches
below the invert of the force main pipe. The pipe in
the manhole will be hraced against thrust and o
prevent movement by using rpmovahLe galvanized steel or
aluminum brackets.

The pipe shall be installed sn that it has a
continuously positive slope from the pumping unit.
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Any changes to negative slope will require the
installation of an Air Release manhole. Chandges from
a negative gslope to a positive slope may rvequire the
installation of an additional Clean Out manhole.

Air Release manheoles if needed must be designed by

the professional engineer that designs the pumping
unit and pipe system. Any Air Release manhole mnust

he designed to protect the piping agalinst freezing, and
release gases which could cause an air lock conditicn
in the pipe line,

Clean Out and Air Release manholes stiuctures shall
be governed by Section 02601 of theses specifications.
All items that apply in Section 02601 will apply in
the Clean Out or Alnr Release manhole. Mo top slabs
will be allowed in Air Release or Clean Out manholes
uiiless they are installed to a depth that allows six
and one half (6 1/2) foot of clearance hetween the
floor of the manhele and bottom of the top slab.

Sewer pressure pipes may not discharge directly inte
the gravity sewer through an existing stulb connection.
All force mains must terminate at a sewer manhole,

When any sewer pressure pipe crosses a wabter pipe
the sewer main will be installed a minimum of
eighteen {(18) inches below the wabter pipe. Sewer
pregssure pipe will at all times he installed a
minimum of £ive (5) feet horizontal distance away
from any water pipe.

Ay location where a PVC precsgure pipe crosses a water
pipe at a distance of less than eightesn (18) 1inches,
the sewer pipe will he ingtalled inside a sleeve of
ductile iron or galvanized steel pipe for a length that
will insure that there is a a distance of five (5) feet
from esach end of the sleeve to the waker pipe.

Tracer tape, as specified in Section N2649, will he
installed not lower than six (6) inches below the
finish ground surface, directly above all sewer
pregsure piping. !

TEETING

Prior tn the pressure and leakadge:tests, fhe . piping:. -
shall be therouably. cleaned of all dirt, dust, nil]
grease, and other foreign material. This work shall

be done with care to aAavoild dawmaas o hae pipe,
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B.

D.

PRESSURE AND LEAKAGE TESTS:

All pipelines shall be diven combined pressture and
leakage tests in sections of approved length. The
Contractor shall furnish and install suitable
temporary testing plugs or caps; all necessary
pressure pumps, pipe connections, metersg, gates, and
other necessary eguipment; and all labor required.
The Town shall have the privilege of using their own
gages.

Unless it has already been done, the section of

pipe to be tested shall be filled with water and all
ailr shall be expelled from the pipe. The Contractor
shall follow-estahlished procedures for f£illing the
rlpe and expelling trapped alr tc avoid exposing the
rPiping system to water hammer.

The section under test shall be maintained full of
water for a period of 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 (baged on the elevaticn
of the lowest point of the section under test
corrected to the gage location) to the pressure
rating of the pipe. If the Contractor cannot
achieve the specified pressure and maintain it for a
period of one hour, the section shall be considered
as having failed to pass the pressure tegt.

Following or during the pressure tesgit, the
Contractor shall make a leakage test by metering the
flow of water into the pipe while maintaining the
specified pressure in the section bheing tested. If
the average leakage during a two hour period exceeds
11.6 gallons per day, per inch of diameter, per mile
of pipe, the section shall he considered as havina
failed the leakage tesgt. For example, if 1,000 feet
of 4-inch pipe is to be tesgted, the allowable
leakage is 0.73 gallons over a 2 hour peried,
calculated as follows:

L= {11.6 gal) % {4") ¥ {2 hr.) X {1,000") = 0.73 «aal
(1") X (24 hr.} X (5280')}

. "'No testing shall he accepted unless the
superintendent or his appointee is on the site to
observe the test.

A pressure pipe must bhe tested from the pumping unit
to where it discharges into the gravity sewel. No
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segment testing will be allowed.
AS BUILT DRAWINGS

Pressure sewer pipe as built drawings must indicate

ties to:
- all sweeps, couplings, valves, tees, etc.
~ all changes in pipe direction,

- all crossings of water pipes,
- all c¢lean out, air release, and end manholes -

the pipes location and depth every 100 feet on
any sweeping section of pipe.

All pressure sewer pipe as built drawings must be drawn
to scale. A marked up set of scale construction plans

is acceptable.

As built drawings must show a plan and profile of the
completed project with the depths_and elevations
clearly indicated.

END OF SECTION

02626-10
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SECTION 02642

SEWER VALVES AND APPURTENANCES

PART 1 - GENERAL
1.01 WORK INCLUDED:

A. This section of the specification covers furnishing. and
installation of all valves and appurtenances for use in
sewer pressure pilping. :

1.02 RELATED WORK:

A Seqtion 02200, EARTHWORK

B. Section 02601, PRECAST MANHOLES

C. Section 02625, POLYVINYIL CHLORIDE GRAVITY PIPE AND
FITTINGS

D. Section 02626, SEWER PRESSURE PIPE

1.03 REFERENCES:
A. The following standards form a part of this
specification, as referenced:
American Society for Testing and Materials (ASTM)

ASTM A48 Gray Iron Castings

ASTM Al48 High Strength Steel Castings for Structural

Purposes

American Water Works Association (AWWA}

AWWA C500 AWWA Standard for Gate Valves, 3 through 48

Inches NP8, for Water and Sewer Systems

Fedaral Specifications (FS)

Fs Tr-V-51F Asphalt, vVarnish

1.04 SUBMITTALS:

A. Two {2) sets of shop drawings shall be gsubmitted for
valves and appurtenances, indicating type of jeint, and
1ining and coating, etc., in accordance with the
specifications. : :

B. Shop drawinas shall consist of manufacturer'as scale

Arawings, cuts or catalogs, inclunding descriptive
literature with complete characteristics and
gspecifications, and code requirements.
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PART 2 -~ PRODUCTS

2

.01

A.

RESTLIENT SEAT GATE VALVES:

Resilient seat, wedge type gate valves shall be
manufactured to meet all applicable requirements of
AWWA C509. Mainline pressure sewer valves 2" throuagh
10" shall be bubble~tight at 200 psi water working
pressure, tested in both directions.

vValve bodies shall be of cast iron and shall have
non-rising threaded bronze stems acting through a bronze
stem nut. Opening nuts shall be 2 inches square and
shall open left. All buried valves shall have

) mechanical joint ends.

.02

Valves wedges shall be of cast iron with resilient
seating surfaces permanently bonded to the wedges in
strict accordance with ASTM D429 or attached to the face
of the wedges with stainless steel screws. Each valve
shall have a smooth, unobstructed water way free from

sediment pockets.

Valves shall have low friction, torque-reduction thrust
bearings. All o-rings and gaskets shall he removable
without taking the valves out of service.

A non-toxic epoxy coating which is safe for potable .
water shall be applied to exterior and interior valve
surtaces. '

Regilient seat gate valves shall be as manufactured by
Clow Corporation, Besenville, IL; Mueller Co., Decatur,
IL; Dresser Industries, Inc., Bradford, PA; or be an
approved equal.

BALL VALVE:

1 1/2-inch and inch 2-inch ball valves shall be pvc hall
valves with pre~loaded EPDM stem seals according to U.S.
Patent No. 4,665,937 which increases the life of the
steam seal, ARS impact resistant handle, precision
molded micro-finished pPVC ball, self-adjusting
polyethylene ball seat seals to compensate for wear, and
shall comply with ASTM D2846. It shall be designed for
use with corrosive fluids, for low torgue manual.
operation, and for a working pressure; of 150 psi.  The ...
pvec material shall be type 1 {NSF). The valve shall he
Model No. LT-15%00-S or LT-2000-S, as manufactured by KBTI
(Kings Brnthers Industries), or equal apptroved by the
Superintendent.
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B.

PART

Ball valves shall be installed on pressure service
connections as shown on the drawings. Buried valves
shall have valve boxes.

VALVES BOXES:

Fach underground valve shall be provided with a box.
covers shall be close fitting and substantially dirt-
tight. The top of the cover shall be flush with the top
of the box rim. An arrow and the word OPEN to indicate
the direction of the turning to open the valve shall be
cast in the top of the cover, along with the word
HSEWER."

valve boxes shall be of cast iron and of the adjustable
threaded, heavy pattern type. They shall be so designed
and constructed as to prevent direct transmission of
traffic loads to the pipe or valve. The upper or
sliding section of the box shall be provided with a
flange having sufficient bearing area to prevent undue
settlement. The lower section and stuffing box shall be
designed to enclose the operating nut and stuffing box
of the valve and rest on the backfill. The boxes shall
be adjustable through at least 6 inches vertically
without reduction of lap between sections to less than 4
inches.

The inside diameter of boxes shall be at least 4-1/2
inches and the lengths shall be as necessary to suit the
ground elevation and the depth of each valve.

CHECK VALVES:

check valves shall be PVC swing check valves designed
for use with corrosive fluids and shall have a Buna-N
seal on a swing gate which lifts to allow for
unobstructed flow. The PVC material shall be type 1
(NSF). The valve shall have no metallic parts. It
shall have a working pressure of 150 psi and shall
require only 0.5 psi back pressure for complete closure.
It shall be as manufactured by King Brothers Industries,
an approved equal.

3 - EXECUTION:

INSTALLATION:

All material shall be carefully inspected for defects in
workmanship and material, all debris and foreian
material ghall be cleaned out of valve openings and
seats, all operating mechanisms operated to check their
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proper functioning, and all nuts and bolts checked tor
tightness.

valves and other equipment which do not operate easily
or are otherwise defective shall be repaired or replaced

at the Drain Layer's expense.

All valves shall be carefully installed and supported in
their respective positions free from all distortion and

strain. Care shall be taken to prevent damage or injury
to the valves and appurtenances during handling and

installation.

Valve boxes shall be set plumb and centered directly
over the operating nut of the valves. Earth £ill shall
be-carefully tamped around the valve -box to a distance
of 4 feet on all sides of the box or to undisturbed

trench faces if less than 4 feet.

END OF SECTION
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SECTION 02649

TRACER TAPE

PART 1 - GENERAL
1.01 WORK INCLUDED:
A. This section of the specification covers tracer tape to be
installed on all service connections. .
PART 2 - PRODUCTS
2.01 ACCEPTABLE MANUFACTURERS:
A. Tracer tape shall be Terra-Tape and Terra-Tape D by Reef
Industries, Houston, TX; or Markline and Detectatape by
Allen Systems, Houston, TX, or equivalent by Industrial
Tape & Supply Company, Atlanta, GA.
2.02 TRACER TAPE!
A. Tracer tape shall be at least 3-inches wide.

- Tracer tape for non-ferrous pipe shall be constructed of a
metallic core bonded to plastic 1layers. The metallic
tracer tape shall be a minimum 5-mil thickness and must be
locatable at a depth of 18 inches with ordinary pipe
locaters.

C. The tape shall bear the wording: “BURIED SEWER LINE BELOW"
continuously repeated every 30 inches to identify the pipe.
D. Tape colors shall be green as recommended by APWA:
PART 3 - EXECUTION
3.01 INSTALLATION:
’ A. Tracer tape shall be installed directly above the pipe or
conduit it is to identify.
B. The Contractoer shall follow the manufacturer's
recommendations for installation of the tape.
END OF SECTICN
(SERV-11)
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PART

SECTION 11306
SINGLE RBRUILDING SEWER PUMPING UNITS

1 -~ GENERAL

1.02

0w

1.03

WORK INCLUDED:

This section covers the furnishing and installing of
factory-built centrifugal and semi- positive '
displacement submersible grinder sinygle building sewer
pumping units.

This section has been inserted to set standards for
the sewer pumping units that may be installed by a
private party on private property. No single
building sewer pumping unit will be installed on
public property. Maintenance and ownership of all
single building sewer pumping units will at all times
remain with the owner of the pumping unit.

Each unit shall be complete with all necessary parts
and equipment specified in the plans and submittals
which must be stamped and approved by a Professional
Engineer

No sewer pumping units will be allowed if there is a
cost effective way to connect the buillding to the sewer
by means of gravity flow. Pumping units must be
avoided whenever peossible.

RELATED WORK

SECTION 02200 EARTHWORK
SECTION (02601 PRECAST MANHOLES
SECTION 02626 SEWER FORCE MAIN PIPING

SYSTEM DESCRIPTION:

The system shall consist of either a single centrifugal
or semi-positive displacement type pumps, each with a
grinder, electric motor, electric controls, level
controls, tank with integral access way, pump
installation and removal systems, fittings, valves and
all associated equipment and accegsories required to
make a complete system.

A holding tank must bhe installed as parvt of the wet
well or as part of the piping svstem. The holding tank
must he able tn hold a minimum of 1,000 ugallons of

waste water. The helding tank requirement oan be
waived if the pumping unit is duplex {(dual pumps each
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able to handle all flows) and if a permanently mounted
emaergency generator is supplied at the property.

C. Equipment and accessories not specifically described
herein shall be the manufacturer's standard catalog
products.

.04 QUALTTY ASSURANCE:
A. All equipment shall conform to the following criteria:

1. Equipment shall be manufécturer's standard
products presently in commercial production.

2. Conform to Hydraulic Institute Standards.

3. All the eqguipment specified under this Section
shall be furnished by a single supplier and shall
be products of manufacturers reqularly engaged in
the production of said equipment. The supplier
shall have the sole responsibility for proper
functioning of the complete grinder pump package.

4. Any reference to a specific manufacturer or model
number is for the purpose of establishing a guality
or parameter for specification writing and is not
to be considered proprietary. In all cases, any
source or device that has the quality and operating
capabilities specified may be accepted.

5. Conform to requirements for materials, :
installation, and equipment approvals of State,
Local, Underwriter's Laboratories, Inc., or other
applicable codes.

6. Workmanship shall be first class in all respects.-
B. MANUFACTURER'S QUALIFICATIONS:

1. Upon redquest from the Superintendent, the grinder
pump manufacturer shall demonstrate proof of
financial responsibility with respect to
performance and long term maintenance.

2. Upon request from the Superintendent, the agrinderv
pump manufacturer shall provide proof or avidence
of the facilities, equipment, and skills reguired
to produce the eguipmen! speeified herein.

3. The manufacturer shall provide the supervisory
service of a factory trained engineer, who is
specifically trained on the type of aguipment
supplied, for a period of net less than one &-hour
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day to assist the Drain Layer in installation of at
least one of the pumping units and related
appurtenances. This requirement applies to each
new manufacturer used for any installation of
grinder pump units.

4. The manufacturer will provide initial gtart-up of

each grinder pump, and give one (1) hour of
instruct to the first owner of each building.

C. TESTING

Field acceptance tests shall be performed as specified
in Part 3 Execution.

1.05 REFERENCES:

A. The latest editions of the following standards form a
part of this specification as referenced:

1. ASTM A48 Specifications for Gray-Iron Castings.

2. ASTM A53 Specifications for Pipe, Steel, Black and
Hot-dipped, Zinc Coated, Welded and
Seamless.

3. ASTM D1785 Poly vinyl chloride (PVC) Plastic Pipe,
Schedules 40, 80, and 120.

4. ASTM D2464 Threaded Poly Vinyl Chleride (PVC)
Plastic Pipe Fittings, Schedule 80.

5. ASTM D2467 Socket-Type Poly Vinyl chloride (PVC)
Plastic Pipe Fittings, Schednle 80.

6. ASTM D2564 Solvent Cements for Poly Vinyl chloride
(PVC) Plastiec Pipe and Fittings.

NATIONAL ELECTRIC CODE ({NEC)
1. NEC CODE NATIONAL ELECTRICAL CODE.
National Electric Manufacturers Association (NEMA}
1. NEMA Standard as Specified.
1.06  SUBMITTALS: T
A SHOP DRAWINGS AND PRODUCT DATA:

1. Two complete sets of shop drawinas stamrsd by a
Professioconal Engineer, including manufacturer's
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data sheets showing illustrated cuts of the
item{s), scale details, sizes, dimensions,
capacities, performance characteristics, wiring
diagrams, controls, and other pertinent
information, shall be submitted to the
Superintendent for review and approval. If more
than one size or type is shown, the proposed items
shall be clearly indicated. Approval of the sghop
drawings will not relieve the Drain Lavexy of the

. responsibility for proper fit or detail design..

Provide descriptive literature, bulletins, and/or
catalog cuts for each item of eguipment.

Provide data .on the characteristics and performance
of all pumps and motors. Pump data shall include
guaranteed performance curves, based on actual shop
tests of similar units, which show that they meet
the specified requirements for head, capacity,
efficiency, allowable NPSH, and horsepower. Curves
shall be submitted on 8 1/2-inch by 1l~inch sheets.

Provide the total weight of each item of equipment
including the weight of the single largegt
component of each item.

Provide a complete total bill of materials for all
egquipment.

DESIGN DATA:

1.

Provide structural desiagn calculations and drawings
for the pump chamber including a buovancy analysis
which demonstrates that the grinder pump unit is
stable against buoyvant forces produced by
groundwater. The structural drawings and
calculations shall be prepared and stamped by a
Registered Professional Engineer.

Degsign and hydraulic data fno1r Sewer Preassure pipe
size design are the raesponsibility of the Drain
Laver and must be approved by a Professional
Engineer. The design should be consistent with
Section 02626," Sewel Pressure Pipe."

Provide complete wiring diagrams and schematics of
all controllers, canfrol panels, and control
devices furnished under this sectjon.

Provide complete wiring diagrams and schematics of
all power and control systems including connections
to the work of other sections.
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¢. Submit details on all items in other specification
spsctions which are to be supplied and installed as part
of the grinder pump package specified in this Section.

1.07 WARRANTY:

A. The manufacturer shall offer a limited warranty
guaranteeing its product to be free from defects in
material and factory workmanship for a minimum period
of eighteen {18) months from initial building occupancy
or completion of start-up, provided the product is
properly installed, serviced, and operated under normal
conditions and according to the manufacturer's
instructions. Parts repair or replacement required as
a result of such defects shall be made free of charge
during this period upon return of the defective parts

~or equipment to the manufacturer or its nearest
authorized service center.

PART 2 -~ PRODUCTS:

2.01 ACCEPTABLE MANUFACTURERS:
A. SEMI-POSITIVE DISPLACEMENT GRINDER PUMP:

1 Environment/One Corporation, Schenectady, New York.

2. An acceptable equivalent manufacturer.

3 VGﬂTF—X .D(’C’ égfzc/&c?dﬁi z"u/f Sed? w) ?/7/92
B. CENTRIFUGAL GRINDER PUMP:

Hydromatic Pumps, a Marley Company, Mission, Kansas
Myers Division, a Pentair Cempany, Ashland, Ohio.
Peabody Barnes, Incorporated, Mansfield, Ohio.
Acceptable eguivalent manufacturer.

W W o

2.02 EQUIPMENT - SEMI~-POSITIVE DISPLACEMENT GRINDER PUMPS:

A. GENERAL:

1. The gemi-positive displacement type daripder pump
shall be a removable c¢ore tvpe mniht rated at one
horsepower, operating on a 240 volt, sinale phase,
60 Hertz electrical system.

B. CORE UNIT:

1. Grinder Pump: Cartridge type easilvy removable core
assemblies containing pump, motor, grinder,
controls, check valve, anti-siphon valve and
wiring.,.
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2. The watertight integrity of the core unit,
including wiring and access cover, shall be
established by 100% factory test at a minimum of
5 pgig.

C. PUMP :

1. Custom designed, integral, vertical rotor, motor
driven, solids handling pump of the prodgressin
cavity type with mechanical seal. !

2. Rotor: Highly polished, precipitation hardened
stainless steel.

3. Stator: Specifically compounded ethylene propylene
synthetic elastometer sultable for domestic
wastewater service. Physical properties: High
tear abrasion resistance, greasge resistance, water
and detergent resistance, temperatures stability,
good aging properties, and outstanding wear
reslstance.

D. GRINDER:

1, Rotating type with a stationary hardened and ground
chrome steel shredding ring spaced in close annular
alignment to the drive impeller assembly positioned
immediately below the pump elements; direct-driven
by a single, one piece motor shaft.

2. Grinder Impeller Assembly: Securely fastened to
pump motor shaft; carry two hardened type 400
series stainless steel cutter bars: balanced to
operate without objectionable noise or vibration
over the entire range of recommended operating

pressures,

3. Constructed to eliminate clogging and jamming under
all normal starting and operating conditions with
sufficient vortex action to scour tank free of
deposits or sludge banks which would impair the
operation of the pump. -

4, To meet the above requirements, the following ghall
be accomplished in conjunction with the arinder
pump tank:

a. Grinder shall be pogitioned in such a way that
s0lids are fed in an up-flow direction.

h. Diameter of inlet shroud opening shall De no
less than 5 inches {127 mm}.

¢. Average inlet velocity, at maximum flow, shall
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not exceed 0.2 feet per second.

d. (utter bars shall extend above the impeller disc
0.20 to 0.25 inches (5.1 to 6.4 mm).

e, Nominal speed of impeller disc to be 1725 rpm.

The grinder shall bhe capable of reducing all
components in normal domestic sewadge, including a
reasonable quantity of "foreign obijects," such as
paper, wood, plastic, glass, rubber and the like,
to finely-dividerd particles which will pass freely
through the pump and the 1-1/4 inch dilameter
discharge piping.

ELECTRIC MQTOR:

1.

One HP (746 watts), 1725 RFM, capacitor start, ball
bearing, squirrel cage induction type with a low
starting current not to exceed 30 amperes and high
starting torque of at least 8.4 foot potinds.

Inherent protection against running overloads or
locked rotor condition shall be provided for the
pump motor by the use of an automatic-reset,
intedaral thermal overload protector incorporated
into the motor. The motor protector combination to
be investigated and listed by Underwriters'
Laboratorieg, Inc., for the gpecific application.

MECHANTCAL SEAL:

1,

Core: Provided with a mechanical shaft seal to
prevent leakage bhetween the mofor and pump.

Seal: Stationary ceramic seat and carbhon rotating
sealing surface with faces precision lapped and
held in position by a stainlesgs steel spring.

CHECK VALVE:

1.

Pump to be emuipped with factovy installed, avavity
operated, flavper type integral checl valve built
into the discharae pipe, providing full-ported
passageway when open and intrvoducing friction loss
of less than 6 inches of water at maximum rated
flow,

Valve Body: High gloss injection .molded PVC.
Type I-I1. T B T _

Working Parts: Serieg 300 gtainless steesl and
fabric reinforcerd synthebic etastometeyr tn ensure
corrogion resistance, dimensinnal stability and
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4,

fatigue strength.

Non-metallic hinge: Integral part of flapper
assembly providing maximum degrees of freedom for
assured seating at a low back pressure.

ANTI-SIPHON VALVE:

1.

2,

Pump shall be constructed with a positively-primed
flocded suction configuration.

Pump ‘shall be eguipped with integral anti-
giphoning, air relief valve in the discharge piping
just below the main check valve to provide added
assurance that the pump cannot lose prime even
under negative pressure conditions in the discharge
piping system. This valve sghall automatically
close when the pump is running and open to
atmosphere when the pump is off.

CONTROLS:

1.

Necessary controls to be integral with the grinder
pump and located in the top housing of the core
unit inside a water-proof access cover which is
attached with stainless gteel, tamper-proot
fasteners.

Non-fouling wastewater level detection for
controliing pump operation to be accomplished by
monitoring the pressure changes in an integral,
air~bell level sensor connected through air-~tight
tubing to a pressure switch. The level detecticn
device shall have no moving parts in direct contact
with the wastewater. Overflow sensing shall be
accomplished by a separate air-bell sensor of the
same type. '

Each level control to have 1ts own built in fail
safe design to prevent the entranne of moisture
into the controls in casge of switch diaphraagm
failure,

To assure reliable operation of pressure gensitive
switches, each core to be equipped with a aguick
disconnect breather assembly, complete with check
valve to prevent accidental erntryv of waber into the
motor compartment in the event of acgess way
£leooding.

Each grinder pummn to be furnished with two ten-foot
lenaths of type UF cabla, pre-wired and connected
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.03

A.

with weather-proof materials. Power supply cable:
12-2 W.GND., designed for single phase, 240 volt,
60 Hertz power supply and to meet UL requirements,.
Alarm signal cable: 14-2 W.GND., designed for
single phase, 120 volts, 60 Hertz power supply, and
to meet UL reguirements. All wiring te be in full
compliance with Electrical Code and all wiring
installed to be approved by the Wiring Inspector,

6. Electrical inlet connections shall be provided on
both sides of inlet pipe, each at 45 degree angle
from pipe to provide flexibility in route of
electrical connection to house and panel.

CORROSION PROTECTION:

1. All materials exposed to wastewater ghall have
inherent corrosion protection; i.e., cast iron,
fiberglass, stainless steel, or PVC. Any exterior
steel surfaces are to be suitably protected against
corrosion.

SERVICEABILITY:

1. Provide two lifting eves in the top housing of the
grinder pump core unit which can be used to
facilitate removal from the tank.

SAFETY !

1. The grinder pump shall be free from electrical and
fire hazards as required in a residential
environment. As evidence of compliance with this
requirements, the completely assembled and wired
grinder pump in its tank shall be listed by
Underwriters' Laboratories, Inc.

2. The grinder pump shall meet accepted standards for
plumbing equipment for use in or near residences;
shall be free from noise, odor, or health hazards;
and shall have heen tested by an independent
laboratory to certify its capability to perform as
specified in either individual or low pressure
sewer system applications. As evidence of
compliance with this requirements, the grinder pump
shall bear the National Sanitation Foundation seal

. of approval. e it

EQUIPHMENT - CENTRIFUGAL GRINDER PUMP:

GENERAL:
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The centrifugal type grinder pump shall be
removable on rails and shall be rated two
horsepower when operated on a 240 volt, single
phase, 60 Hertz electrical system.

B. PUMPS:

1.

Pumps shall be submersible type, single stage,
centrifugal pumps capable of pumping centinuously
at conditions indicated on the drawings by the
Professional Engineer. Pump casing shall be made
of high tensile close~grained cast iron.

The pump shall be arranged to automatically clamp
the pump discharge to the discharge connection when

lowered along gquides.

Discharge connection shall be cast iron, rigidly
bolted to floor with stainless steel cineh anchors;
machined to receive yoke and face of the pump
discharge; discharge connection also shall hold the
lower ends of the guides.

Sshaft seals shall consist of two mechanical seals
mounted in tandem, with an oil chamber between the
seals. The rotating faces of the seals shall be
carbon and the stationary faceg shall be ceramic.

C. MOTOR:

1.

Submersible motor windings shall be open type with
Class F insulation. Winding housing shall be
filled with a clean dielectric oil for cooling
windings and seals and lubricating bearings,

The motor shall be protected from excessive
temperatures by built-in automatic overload
protection. The heat sensor thermostats embedded
in the motor windings shall open when the
temperature in the motor riges to over 220 degrees
Fahrenheit and shall automatically reset when the
temperature drops. The overload ghall be connected
in series with the starter coil so that the starter
is tripped if the overlcad opens. The motor
starter shall be eguipped with overload heaters so
all normal overloads are protected by external
heater block. S - et

Motors shall be sufficient horsepower for operation
anywhere onn the pump head-capacity curve withont

‘overloading, with a 1.15 service factor based on

the nameplate rating.
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10.

Motor ball béarings shall be designed for minimum
B-10 life of 30,000 hours.

Flexible Power and Contrel Panels: Each pump shall
be furnished with sufficient flexible power and
control cable to reach from the pump to the
electrical enclosure indicated. Cable leads shall
be epoxy sealed at motor connection to prevent
corrosion.

Design of each pump shaft shall have ample
provision to compensate for pump thrust and for
overhung load on impeller. Shafts to be stainless

steel.

Grinder pump impeller shall be of bronze
construction and recessed multi-vane semi-open
design and shall thread onto motor shaft.

The grinder mechanism shall consist of radial
cutter and a shredding ring mounted directly below
the pump volute inlet. Both shredding ring and the
cutter shall be removable from the outside without
disassembling the pump. The shredding ring and the
cutter shall be constructed of 440C stainless steel
hhardened to Rockwell 55-60.

Provide moisture sensing probes in oil filled seal
chamber.

Provide stainless steel cable or chain to raise orv
lower the pump. The chain or cable shall be sized
according to the pump weight by the manufacturer or
Professional Engineer,

LIFT-0UT SYSTEM:

1.

Lift-out system shall be self-sealing with a simple
up and down motion required to remove and reinstall
the pump in the basin. '

All components of the lift-out system shall be made
of corrosion-resistant materials.

Lift-out system shall be adjustable so that perfect
vertical alignment can be obtained.

All"stationary'com?onnnts*of"the*liff:GUtﬁsystém“
shall be securely attached to the structure.

Each pump ¢hall have a hold down system to prevent
pump uplift.
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CONTROLS :

1.

QU

QT

1.

Three mercury float switches shall be suspended

" from a detachable stalnless steel bracket fastened

inside the tank to the accesgs frame. They shall bhe
suspended at the proper depths to control the
following levels:.

High water level
Pump "ON" level
Pump "OFF" level

Contacts shall be left for the following alarm
conditions:

Motor Overload
Seal Leak
High Water

A NEMA 4X and 7 Cast Aluminum Junction Box shall be
provided for mounting in the basin. Wire splices
in the junction box shall be butt splices with heat
shrink covering. All cord connectors to float
switches and motors shall be gquick disconnect,
watertight, strain relief type. Conduit feed
connector to the junction bex shall include
explosion proof seal "¥". Float switch wiring
shall be in a separate conduit or shielded.

All switches in the control panel shall be labeled.
A wiring diagram shall be provided in each panel
with all wires color coded and numbered.

All control voltages to the pump chamber shall be
low enough to be instrinsically safe from the
possibility of arcing in the pump chamber.

Electrical inlet connections shall be provided on
both sides of inlet pipe, each at 4% degree angle
to the pipe to provide flexibility in route of
electrical connection to house and panel.

All work will comply with the electrical code and
electrical permits, from the electrical inspector's
office will be obtained for all electrical work.

VALVES:

All valves shall he provided by the pump unit
manufacturer's standard cataloyg product.

Check valve:
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.04

.05

a. Pump unit shall be supplied with factory
installed check valve built into the discharge

pipe.
3. Shut-off valve:

a. A shut-off valve shall be furnished and
installed in the discharge piping. The valve
shall be in an accessible location. If the
valve is more than 2 feet from the ground
surface, a handle extension may be required.
This valve shall not be buried.

4. Anti-Siphon Vvalve:

a. The basgin assembly shall be arranged for quick
and easy acceptance of an anti-siphon valve.
The valve shall be installed on the riser pipe
hetween the check valve and shut-off valve to
within 2 feet of the surface. The anti-siphon
valve shall mount horizontally, shall be made of
PVC and shall not interfere with pump removal or
installation.

PUMP CHAMBER:

Grinder pump unit shall be installed in a suitable
manufacturer's standard custom molded fiberglass
reinforced polyester {FRP) or reinforced concrete (RC)
hasin sgo that the unit is readily removable for
maintenance. The basin shall be furnished with an
inlet flange to accept a 4-inch nominal diameter PVC
Drain-wWwaste-Vent (DWV} pipe and with provision for the
pump discharge pipe. If a FRP Basin is used it shall
sit on and he fastened to an anti-flotation weight
which will prevent flotation when the unit is :
completely submerged. Basin height shall be as
indicated on the drawings. The basin cover shall be
watertight and shall withstand the weight of the pump
unit plus one 250 pound man and shall be bolted to the
basin. The cover shall not project more than one inch
above the ground surface.

CONTROL PANELS:

The electrical control panels shall be furnished by the
. grinder pump. manufacturer and. shall ‘he . ingtalled. to- san T

electrical c¢ode ‘and 1nspected and approved by the
wiring inspector

The control panels shall be NEMA 3R surface mounting
type to usgse circuit breakers, alarm relay, alarm horn,
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.07

alarm light, and silence push button, manual transfer
switch and one 600V generator receptacle.

In addition, the control panels for centrifugal grinder
pumps shall include the hand-off automatic switch and
indicating lights for motor overload, seal leak, and
high water level.

Control panels shall be furnished with an inner,
hinged, deadfront panel containing all operator control
devices and mechanisms, such as circuit breaker
operating handles, manual transfer switch operating
handle, push buttons, selector swiltches, indicating
lights, etc. The alarm harm silence push button shall
be accessible from the outside of the panel.

Generator receptacles shall be 30 ampere, 600 volt,
weatherproof, 3 wire, 4 pole having an angle body,
spring cover, arcing chamber, reversed contacts, and
longer ground contact bonded to body.

Manual transfer switches shall be 250 volt, 30 anpere,.
2 pole, rated 2 HP.

REDUNDANT CHECK VALVE:

Each grinder pump unit shall include one separate check
valve per unit for installation in the discharge line
between the grinder pump and the sewer main to ensure
maximum protection against backflow in the event of
sewer service line break.

The valve shall be as specified in Section 02642 of
these specifications. '

ALARMS

All pumping units must have a high level and low
level alarm which indicates the alarm in an audible
and visual manner inside the building.

All pumping units must have an audible and visible "NOT
IN AUTO" alarm which sounds inside of the building
being served when the pump is switched off.

All alarm controls must have A battery powered back
‘up system capable of sending the alarm for tweniy-

four (24) hours without commercial power.

All alarms may be silenced by a push huffon on the
control panel. Once silenced an alarm indicator light
must remain 1it until the alarm condition ig c¢leared,
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.08

.09

EMERGENCY HOLDING TANK

Holding tanks may be constructed of FRP or RC and must
be water tight.

If the wet well used in the centrifugal pump
installations is sized to achieve the 1,000 gallon
emergency storage capacity, no separate holding tank is
required. However, it must be noted that the pump
operation floats or sensors must be set so as to Keep
septic conditions from occurring and not use the full
volume of the tank except for emergency conditions.

If a separate holding tank is installed, it must have a
high level float alarm which must be indicated with an
alarm light and audible alarm, and must be wired to the
pump control and alarm panel or a separate control
panel located adijacent to the pump control panel.

The holding tank high level alarm must sound when the
holding tank contains 500 gallons of liguid or one half
of its total holding area.

Holding tank contents can be pumped into the town sewer
system but this work must be done by a firm licensed as
a Septage Hauler by the Bellingham Board of Health, and
only with the permission of the Superintendent.

ACCESSIBILITY

Access way openings for pump chambers, wet wells, or

holding tanks will be large enough to allow removal

of all individual components of the pumping unit.

The access way will not be less that a twenty four

(24) inch diameter opening. The cover on the access

will be either of the locking hatch type or a typilcal
cast iron manhole cover as specified under Section
02601.

- EXECUTION

3

.01

Al

INSTALLATION:

Tnstallation of the grinder pump and related
appurtenances shall be performed in accordance with all
written instructions furnished by the manufacturer.

“after instalTatioh, the' Draih’ Layer' ’s:h“ajt;i‘? cleant all
- gurfaces damaged in shipment or installation and shall

touch-up in the field with the same materials as
original coatings.
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.02

All structures such as pump chambers, wet wells, and
valve pits must be installed on a minimum of six (6)
inches stone bedding. Crushed stone shall be as
speclfied under Section 02200.

Access ways to pumping chambers, wet wells and overflow
tanks will be constructed so that they are flush with
or above the finished ground surface. Grading around
access ways will be done to discourage run-off from
entering the structures. .

High level alarm sensors ghall be installed at a level
slightly above the level at which the pump starts.

The pump activation sensors must be gset so that the
pumping unit pumps at least two (2} times per day
during average daily flow conditions.

Wet wells must be constructed with proper venting to
rrevent the accumulation of sewer gas.

All electrical work must be properly permitted and
inspected by the wiring inspector, and all electrical
work must be installed by a Massachusetts licensged

electrician.

All plumbing work done within ten feet of a building
foundation must be properly permitted and inspected
by the plumbing inspector and installed by a
Massachusetts licensed plumber.

FIELD ACCEPTANCE TESTS:

After installation of the egquipment the Drain Laver
shall operate each unit to demonstrate its ability to
pump without excessive vibration, motor overloading, or
overheating. Each pump shall be operated for a
sufficient period of time to permit thorough
observation of all pump compohents.

The Superintendent shall be notified in writinag at
least seven days in advance of the testing.

All defects or defective eguipment shall he c01racted
or replaced prnmptly

All final adjustments necessary to place the equipment

~.1in satisfactory working ordex shall be made:at the time

of the above tests.

The Drain Layer shall provide water for testinag. ALl
labor and materials necessary for the test shall be
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furnished by the Drain Laver.

After installation, all piping shall be tested for
tightnegs, Should leaks be found, faulty joints shall
be repaired, even to the extent of disassembling and
remaking the joint, and all defective pipe and fittings
shall be removed and replaced in a manner satisfactory
to the Superintendent.

All wet well chambers will be tested for leakage as
specified in Section 02601, Paragraph 3.02.

AS BUILT DRAWINGS

The grinder pump manufacturer shall bhe responsible for
supplying written instructions as noted below, which
ghall be sufficiently comprehensive to enable the
building owner to operate and maintain the pump and all
assoclated equipment supplied by the station
manufacturer. '

Two (2) copies to the Sewer Department
One (1} copy to the first permanent resident
One {1) copy to the builder or developer

The instructions shall include, but not be limited to,
the following:

1. Descriptions of, and operating instructions for
each major component of the dgrinder pump as
supplied.

2. Instructions for operation of the grinder pump in
all intended modes of operation.

3. Instructiong for all adiustments which must be
performed at initial start-up of the grinder pump,
adjustment which must be performed after the
replacement of level control system components, and
adjustments which must be performed in the course
of preventive maintenance as gpecified by the
manufacturer.

4. Instructions for the adjustment, calibration, and
testing of selected electronic components or
assemblies, normally consgsidered replaceable by the
manufacturer, whose performance 1s not N oL
ascertainable by visual inspection. - e T

5. Service ingtructions for maijor components not
manufactured by the agrinder pump manufacturer bhut
which are supplied by him in accordance with these
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specifications. Incorporation of literature
produced by the actual component manufacturer shall
be acceptable.

"Electric schematic diagram of the grinder pump unit
as supplied, prepared in accordance with NMTBA and

JIC standards. Schematics shall show, to the
extent of authorized repair, pump metor branch,
control, and alarm system circuits and .
inter-connections among these circuits. Wire

numbers shall be shown on the schematic. Schematic
diagrams for electronic equipment, the detall parts
of which are normally repairable by the owner-town-

servicer, need to be included and shall not bhe
substituted for an overall schematic diagram.

~ Partial schematics, block diagrams, and simplified

schematics shall not be provided in lieu of an
overall schematic diagram.

The company supplyving the pumping unit must perform
a minimum of one {1) hour on site training with the
first permanent resident of the building for which
the unit is installed.

In the case of a new building, the Sewer Department
will not sign off on an occupancy permit until a
signed statement is received from the new owner
indicating that he {(or she} has been trained and is
satisfied with the training, and has received one
copy of the materials sighted in Paragraph A ahove,
and the pumping unit and piping syvstem have tested
and approved as stated in these gpecifications.

The location of the pumping unit access will be tied
off on the as buillt sketch supplied as part of
Section 02626. The tiesgs will be to the bhullding
corners of the building it serves.

END OF SECTION

( mewropnmey _clae LR T7 s0)
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SECTION 11307

MULTIPLE BUILDING SEWER PUMPING UNITS

PART 1 ~ GENERAL
1.01 WORK INCLUDED:
A.

This section covers the general requirements for the
furnishing of building sewer pumping unit which will
service multiple buildings or builldings with multiple
owners. No sewer pumping units will be allowed 1if
there is a way to connect the buildings to the sewer
by means of gravity flow. Pumping units must be
avoided whenever possible.

This section has been inserted to set standards for
the sewer pumping units that may be installed by a
private party on private property or on property that
will at some future date become public property.
Maintenance and ownership of all building pumping
units on private property will at all times remain
with the owner of the pumping unit. Pumping units
installed for condominium type properties will bhe
installed on property owned by the condominium owners
and all maintenance and ownership responsibilities
will remain with the condominium owners.

No private party or developer will be allowed to
construct a sewer pumping unit that would for any
reason or at any time, become the property of the
Town of Bellingham, unless an endowment fund
established by the private party or developer
depositing cash into a special gift account, an
amount determined by the Superintendent. The
endowment fund amount will be based on said endowment
generating enough annual interest to operate and
maintain the unit. This endowment fund will be no
less than $100,000.00.

All proposed multiple building sewer pumping unit
submittals will Dhe reviewed by a professional
engineer. A check, in the amount of $5,000, will be
given to the Town by the private party and place into
a special account when plans are submitted and before
they are reviewed. This account will be used to pay
for the services of the professional engineer. if
the review costs less than the $5,000, the remaining
funds will be returned. If the review costs more, no
plans will be accepted until a check has Dbeen
received to cover the entire cost.

11307-1



PART 2

RELATED WORK

SECTION 02200 EARTHWORK

SECTION 02601 PRECAST MANHOLES
SECTION 02626 SEWER FORCE MAIN PIPING

REFERENCE MANUAL

New England 1Interstate water Pollution Control
Commission, ~"Guides for design of Waste Water
Treatment Works" T-R-16, 1980.

- PRODUCTS

2.01

MATERIALS

All pumping units shall be dupleXx, with controls that
automatically alternate the pumps operations. No
pneumatic ejector type of units will be accepted in
order to maintain consistency in the maintenance and
operations of the units installed in the Town.

All pumping units shall have controls which allow for
manual operation of pumps, and an audible and visible
sNOT IN AUTO" alarm which sounds at the control

panel.

The pumping units must be constructed by a reputable
manufacturer, who has over ten vears experience in
the construction of sewer punping units. All pumps
must be grinder type pumps OI separate sewer grinders
must be part of the submittal.

Locus plans, site plans, puilding profiles, building
elevations, shop drawings, wiring plans, catalogue
cuts, landscaping plans, as well as all design
calculations for the sewer pumping station must be
submitted to the superintendent, for review by the
professional engineer.

All pumping units must have a high level, low level,
and power failure alarm which will send the alarm,
via a automatic dialer system, to the Department of
public Works. An audible alarm at the control panel
must sound and a red warning light must be activated
in the case of a high water condition.

Pump chambers shall be constructed with sufficient
working area to allow easy access to the pumps and
other parts for maintenance and removal. :

11307-2




.02

.03

All electrical work must be properly permitted and
inspected by the wiring inspector, and all electrical
work must be installed by a Massachusetts licensed
electrician. :

All plumbing work done with in ten feet of a building
foundation, must be properly permitted and inspected
by the plumbing inspector and installed by a
Massachusetts licensed plumber.

TESTING

Each pumping unit must be tested with clean water to
indicate the full operation of all pump units and

alarms.

sufficient amounts of clean water must be supplied to
force the lag pump to activate on one occasion.

The tests will run a minimum of two hour and the
pumping units must automatically start at least three
times during the test.

All piping in the pumping unit itself should be
tested at the same time and in the same manner as the
piping specified in Section 02626.

All wet well chambers will be tested for leakage as
specified in Section 02601, Paragraph 3.02.

The stand~-by generator and automatic transfer switch
will be tested by filling the wet well with pumps in
the off position, place the pumps in auto, then
disconnecting the commercial power to simulate a
power failure.

AS BUILT DRAWINGS AND SERVICE CONTRACTS

The company supplying the pumping unit must deliver
three (3) copiles of the operations and maintenance
manual @ for all equipment installed to the

superintendent.

The company supplying the pumping unit must perform
a minimum of one (1) hour on site training with the

Sewer Department'personnel.

The location of all access, fittings, or edquipment
will be tied off on the as puilt sketch supplied as
part of Section 02626. Wiring as built drawings as
well as complete building as puilt drawings must be

11307-5
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received before the unit will be accepted.

A list of at least two (2) companies that supply
service and parts for - all components of the pumping

unit must be submitted.

A two (2) year service contract must be supplied for
the pumps and the generator. This contract must be
paid for by the person constructing the pumping unit.

A one (1) warranty 1s required from the date the
Ssuperintendent accepts the pumping unit on all
equipment supplied.

END QF SECTION

11307-6
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LIST OF MATERIALS

¢y
2)

3

(4) .

(%)
®
)

- (®
)

Bridge Section

Intermediate Section (one-foot

increments, maximum four feet).

Cap Block with PVC Tee,

interchangeable Gasket on inlet.

Cap Block for additional service

connection.-

STS III Single Offset.

PVC Cleanout Plug.

6" Diameter inlet (PVC SDR-35 or
. C-900).

Retained Gasket..

Riser Section STS III

~ (10) Riser Section STS I

(11) Sewer Main (by others), diameter varies.
(12) 6" Diameter PVC Pipe (by others).

(13) 6" Diameter Service Connection

(by others).

(14) Can be C-900 or DI
{15) Base §TS 1

DESIGN DATA

1.

CONCRETE STRENGTH 5,000 PSI
CEMENT PER ASTM C-150-81

'. ;REIT\TFORCING PER ASTM-A615

. "RUBBERMAN STS I & STS III PER (15)
" ASTM 443 . : s _

ST BASE SECTION OR BRIDGE SECTION ., ~
. .DESIGNED TO MEET H-20. LOADING

' LUBRICANT FOR COUPLING DURING ™"

' ‘,ASSEMBLY SHOULD BE "RUBBERMAN".

. .-CHLMNEY DESIGN INCORPORATES

A "TRIPLE SEAL" SYSTEM-

PIPE ENCASEMENT INCORPORATES
A "QUADRUPLE SEAL" SYSTEM

STRUCTURE MAY ALSO BE USED AS A
PIPE WEIGHT

7
\ .
I s i L @
*ik (43}
{9} \.- ) =
: ALK | ' (14)
.".‘,.5‘-. i
{10, ",'"‘. -_.-‘\‘i
N v
() —om—mt :‘ﬁ*‘-ﬁ o
. C

a5

{508) 987-8175

———

L & & Conceete Products, Tne.

HAYL, MARY RUBBER CO., INC.

P.O. Box 236
Warminster, PA 18974

B e R

e ariminr | = e ot e e o

LOUIS A. ESPOSITO, JR.
P.0. BOX
. President _ . _ . - WEBSTER, MA ng;g
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Oct-12-99 07:31A Putnam Pipe Corp. 508 435+5372 P.0O3

P e
INC. ' Detail Specifications for
= PR — Romac “CB”™ Sewer Saddles

BNP « January 1, 1969

Adjustable Strap

b Bolts are " UNGC rolled thread, lubricani coated bolt or nut, slainlass steel
i per ASTM A 193, type 304. Nuts are stainless steel per ASTM A 194, type
304, Washers are staintess steet per ASTM A 240, type 304. Band is 3 72"
wide for spreading out clamp force on pipe. The stainless welds are fully
passivated'. Excess strap goes between pipe and band

Gasket
s

Virgin SBR per ASTM D
2000 MBA 710, com-
piinsted for water and
sewer service. Gaskets are
especially formulated with
antioxidant/antiozonant

Y - : ‘
‘%}‘*u’/ z agent to increase shelf life.

/ Saddle Casting

Ductile iron per ASTM 536, Grade 65-45-12,
Protected with a yelow corrosicn-resistant paint.

! Passivated: chemically freated after welding to produce a highly corrosion resistant coating.

Bame saddle conforming to different outside diameters. Saadie conforming to pipe.

18.80" O.D.

10.50"
0.0,

18.80" 0.D,




Oct-12-99 07:30A Putnam Pipe Corp. 508 435+B372 P.02

RNP = Januzey 1, 1999

ROMAC
INDUSTRIES,
INC.

I 15004260301 Style “CB”™ Sewer Saddle

I

E-
>

A

A ROMAC ORIGINAL
- 1981 -

Patent #44494780

Design Advantages:
+ Inventory Reduction: Unique gaskets fit wide range of diameters.

« Ease of instatiation: Saddle can be installed by unskilfed labor, using a socket or open end wrench.
Built-in stop pravents blockages due to inadvertant insertion of oranch into main.

- Superior Strap: Strong 304 stainless steel band GMAW & GTAW welded to roli threaded 304 stainless
holts adjusts over a widge ranga. Clamping force is well distributed by 3 °/2" width.

- Flexibllity: Gasket allows considerable deflection due to earth movement, while large sealing surface
and wide band strongly resist displacement,

« Reliablliy: Continuous rubber connection between rim and branch eliminates potentiaf leak spots.
Saddles have been tested to pressures well in excess of typical sarvice test requirements.

Note: A pipe stop capable of withstanding 1000 pounds of thrust is molded into the OB saddle gasket.
Care must be taken during system design and installation to assure that this thrust limit is not exceeded.




Oct-12-99 07:31A Putnam Pipe Corp. 508 «35+E5372 P.04

RNP = January 1, 1999

| Ol ————
Nl — Style “CB”" Sewer Saddle

1-800-426-9341  mierwoEx

Castings: Ductile iron per ASTM 536, Grade 65-45-12. Protecied
« with a yellow shopcoat.
S| Adjustable Strap: 3 12" wide, stainless steel per ASTM A 240,
E type 304.
g Boits: 1/2" UNC rolled thread, iubricant coated, slainless steei per
| ASTM A 193, type 304,
£ | Nuts: Stainless steel per ASTM A 194, type 304.
& | Washers: Stainless steel per ASTM A 240, type 304.
Gasket: Virgin SBR per ASTM D 2000 MBA 710, compounded for
water and sewer service. Ciher compounds avallable on request.
NOM. | NOM, BRANCH CATALOG | APFAOX.
BRANGH| PIPE | RANGE | BRUREN | BRATCH | QUNRER | WEIGHT
SiZE SiZE (Ibs.}
FY( Sawer ¢ 218 CB-4.216
. Tyseal 2236 CB-4.28 €B-4.63UN
ChLSo-hoMib | 438 GB-4.38 Patent #4494780
e PVE &S0 CB4.50 10 &
6_'12 6.27-14.40 1o M.E.\'Sewer 42 B4 62
437 Steap | Regular Gasket | oa _4.2t-483 | CB48AUN’
T Camionnl | 480 cBdse
Cay ' 5.00-538 CB-5387 _—
PV Sewer 4215 CAA2IES ]
" TTyseal 428 CH4.28L5 |
4" CJ, Sol-Motub | _ 4.38 CB-4.30LS
" oo Y 4.5 CB.4.50L5 11 #
147-24" | 14.40-25.80 AT ME Sewer | 462 CBASAS |
95" Strap Laé%ggf‘ Unive'sai' | 420483 | CB-4.63UNLS"
Cast Iror-0d, 4.50 CB480L8 | ;
ey so0im | oRianaT Stainless Sleel
Hose Clamp
_PYC Sgwer 4218 CB-4. 21585
L Tysea az8 | CBazeNs {
RN N M N N /
24°-48" | 25.80-54.00 | < 450 Coasems | 13 e
ADM.E. Sower 4.£2 CB-4.62XL5 ‘
WX Stapy Laga OO0 P ST e 7 3 | OB eIuNKLE ¢
Gaskel  |—w o on BT a0 T eBagoas
Clay ! 5.00-8.38 CB-3.98%L6 *
saResr | cBeso | L
630 CB.6.30 . .
§ 665 THEEE i e A
8 ‘,'4'2 8.00-14.40 528566 | CB-B.6EUN' 2% Y e el \\
48" Strap | Regular Gasket | . e Yy 5650 b AR SRR \
Clay * 719756 | CBT.56 . o
PVC Sewer 5eas20 | CEBBOLS
€.t Soif-hio Fub 530 £8.830L8
6 n [14"24" | 14.40.25.80 | AGME Smlver., 25 £o-g.e6.8 | 13#
96" Swap | large Q.0 [ Poiverssll 53666 3 CUBEGINLET
7 Gasket _Castlonfrl. ] 880 £6-6.00L8 y
Clay * 719758 CH-7 86087 .
| PVCSewer |  628-530 CB620KLS |
C.. Soil-No Hub 630 LB-630KLS . 1 P i
Lo BCME Seawr | €65 [ CRESENLS P CBds’c;NerSid.d‘flS;m Universai
j27-48" | 25.80-54.00 | “urverse’ | 630856 | CBBEBUNKL: and Liay pipe include slamiess
: i§2" Srap Lage O 0.  CastirenDd B5C CEABg0ALS | steg! hpse ciamp.
i Gaskef Clay T 7rerss T cBrsens |
PARTS LIST - 4" & 6" Branch To Order: Specify catalog
+ Saddte Casting number.
- Gasket (Standard, XL.S) Example: To fit 4° branch to
-~ 6" -12" nominal pipe with
« Slidin it
d g 8o hranch 4.20 - 4.63, order
« Strap (Reg. LS, XIS {CB-4.63UN]
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P bmmed

PUTNAM PIPE CORPORATION
SERVING THE WATER, SEWER & DRAINAGE INDUSTRIES

TELEX COVER PAGE
Sty SE/ 57

TO: 5“”"13 ham sb e FAX #: /ST § B30~

ATTN:_DM Pi Mypdinp
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TOWN OF BELLINGHAM

Date:

To:

From:

cCl

OFFICE OF THE
DIRECTOR OF THE DEPARTMENT OF PUBLIC WORKS
26 BLACKSTONE STREET
BELLINGHAM, MA 02019

(508)-966-5813
FAX (508)-966-5814

MEMO
April 7, 1999
Paul Bokoski
Tony Karakeian
DPW Staff Assigned to Inspecting Sewer Connections
DPW Office Staff

Ted Bailey M% %

Donald F. DiMartino, DPW Director
Mark Thompson, SEA Consultants

Sewer Connection Specification Change
11306 Single Building Sewer Pumping Units

The Barnes Ultra Cav Pump System was added to our Sewer Connection Specification on April

8, 1998, as an equal item to other pumps specified. This pumping system was added after we

receiving a positive report from our sewer consuijtants. This was done to allow for fair

competition for this item.

Mr. Bailey has brought to my attention that this pumping system has had many problems and

service repair efforts to resolve these problems were not acceptable.

Therefore, until further notice:

NO Barnes Single Building Sewer Pumping Units will be allowed.

This office should not approve any sewer connection permit applications noting the use of this

pumping unit.

O:\MEMO.DOC
04/07/99
Page 1 of



AKA CONSTRUCTORS SPEED MEMO

Construction Management Services Telephone (508) 966-0565

April 6, 1999

To: Mr. Donald DiMartino — Director From: Ted Bailey
Bellingham Department of Public Works

Subject: Individual House Sewer Pumping Units
Distributor; Williamson Electric Co., Inc. ]
Pump Brand: Barnes “Ultra-Cav” progressive cavity grinder pump

This letter is to inform you of the discrepancies found in the installation and operation of
Williamson Electric sewerage pump systems on the above referenced project. A total of eleven
(11) systems were installed. Williamson’s letter dated April 9, 1998, it states the Ultra-Cav is a
complete system. This pumped system was made up of individual parts and not NEMA
approved as a homogeneous “system.”

Installation of the Fiberglas tank burdened the site work contractor with working around
the height the unit came in. Riser sections were not available in 12” or 18” units. The contractor
had two heights to chose from, and had to pick six weeks in advance. Most of the units were
covered with a well liner to match the front grade elevations.

The contractor was required to bore holes in the tank for the outlet and install the gasket.
This operation is critical to the water tightness of the unit, and therefore made most of them hire
Williamson for the instalfation (at a cost of $ 400 per unit). The elevation of this hole was also
critical in establishing the gallonage stored prior to pumping. If the elevation of the hole were at
different heights the gallonage would change. One contractor even had to re-excavate the trench.

The pressure switch system installed on the first four systems froze during testing, and
had to be changed. The high water switch would get attached to the run switch during the high
water test. This meant the high water alarm went off each time the pump started.

In this, the first year of installation, at least two systems have had trouble. At one house,
the high water alarm went off for two weeks before they called to have it repaired. The
homeowner now fears it will go off again. At another house, the builder was called to fix the
situation. He immediately called Williamson. They sent someone who checked the voltage and
said the pump was OK. After much investigation, Williamson came back and changed the

pump.

With this history so far, it is with great regret that I ask you to pull this system from the
approved list. We should wait and see how these eleven units fair over the next few years.




; ING. ‘
o WILLIAMSON ELECTRICAL CO., INC.
' 4 43 FREMONT STREET
April 9. 1998 . NEEDHAM HEIGHTS, MA 02194
. (781) 444-6800

To: Home Builders in Rrookside Estates Subdivision FAX (781) 449-6827

Re: Progressing Cavity Grinder Pump

Williamson Electrical is pleased to provide you with the following pricing on our progressing cavity
grinder pump units called the Barnes Ultra Cav.

The Ultra Cav is a complete packaged unit. The fiberglass tank is 247 % 84" and comes with a stainiess
steel C-Channel rail system, NEMA 4 junction box mounted on the underside of a polyethylene UltraCap
cover, UltraSwitch level controls, SG1022 progressing cavity grinder pump, and simplex control panel.

Unit Pricing: Quantity 1-9 Quantity 10 - 19

List § 3.174.00 List § 2.856.60 Net savings $317.40
Pricing does not include freight. which will range from § 100.00 to $ 125.00 per unit.
Advantages of Ultra Cav System.:

o Ours is a submersible pump. It can be totally submerged without any damage to unit. The E-One unit

1$ not.
e  Our tank is wound fiberglass construction. This is much stronger than the poly material E-One uses.

» Fasy removal of pump for service. There are no special tools required to remove the pump.
e 115v or 230v single phase power available.
+ Eagy access to pressure switch. To remove the E-One switch, you have to remove the whole pump

assembly.
« 24 hour back up support provided by Williamson Electrical, E-One subs out service. We have a vested

interest in keeping atl Ultra Cav customers happy.

Williamson FElectrical is also available for the installation of the Ultra Cav pump system. Pricing will be
on an individual basis based on site inspection. There are many variables involved with the installation
i_e.: trenching. installation of the tank, running of feed from the main breaker panel to control panel

location. or finished basement.

Working together, we will be able to keep the cost of installation to a minimum by having the correct

people doing the work they do best.

We look forward to working with you on this project. If you have any questions, please feel free to call af

any time.

Sincerely,

:‘—/—;.'d": pt"\!’\‘\.“ﬂﬁ-,-
J/. Pennini

Sales Representative



" WILLIAMSON ELECTRICAL CO., INC.

ST. 1944
43 FREMONT STREET
April 9, 1993 NEEDHAM HEIGHTS, MA 02184
{781) 444-6800

To: Home Builders in Brookside Estates Subdivision FAX (781) 449-6827

Re: Progressing Cavity Grinder Pump

williamson Electrical is pleased to provide you with the following pricing on our progressing cavity
grinder pump units called the Barnes Ultra Cav.

The Ultra Cav is a complete packaged unit. The fiberglass tank is 24" x 84" and comes with a stainless
steel C-Channel rail system, NEMA 4 junction box mounted on the underside of a polyethylene UltraCap
cover, UltraSwitch level controls, SG1022 progressing cavity grinder pump, and simplex control pane}.

Unit Pricing: Quantity 1-9 Quantity 1019

List § 3.174.00 List $ 2.856.60 Net savings $317.40
Pricing does not include freight, which will range from $ 100.00 to $ 125.00 per unit.

Advantages of Ultra Cav System:

e Ours i a submersible pump. It can be totally submerged without any damage to unit. The E-One unit

is not.
¢ Our tank is wound fiberglass construction. This is much stronger than the poly material E-One uses.

e Fasy removal of pump for service. There are no special tools required to remove the pump.

e 115v or 230v single phase power available.
e Easy access to pressure switch. To remove the E-One switch, you have to remove the whole pump

assembly. :
o 24 hour back up support provided by Williamson Electrical. E-One subs out service. We have a vested i

interest in keeping all Ultra Cav customers happy.

Williamson Electrical is also available for the installation of the Ultra Cav pump system. Pricing will be
on an individual basis based on site inspection. There are many variables involved with the installation
i.e.. trenching. installation of the tank, running of feed from the main breaker panel to control panel

location. or finished basement.

Working together, we will be able to keep the cost of installation to a minimum by having the correct ;
people doing the work they do best. i

We look Fé:wm‘d to working with you on this project. If you have any questions, please feel free to call at

any time.
Sincerely,

Cl;“ £ Fos ~ .f')\—-,
J. Pennini
Sales Representative
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s Heads to 184 ft TDH (80 psi) constant duty; ¢ Closed valve protection optional
230 ft TDH (100 psi} intermittent duty * NRTL approved to meet UL778 standards
* Flows to 17 gpm * * CSA certified, Standard 108
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Barnes UltraCAV™

Progressing Cavity Pump

/ UltraCAV pumps may be retrofit into
’ any existing Barnes UltraGRIND™
station configuration,

It may also be readily

installed into any

manufacturer’s

basin package.

L1 E

Exclusive Slicerator™
The staggered slicing action of the
arinder radial cutter: dramatically

ﬂ r arnesgpress
AsRractical sEroVensSo
HandlingiProble

Se\WerESVSTeNSEG

SRR SRl

Optional Equipment and Agfessories
! Control Panels 4k

1 Listed by Underwriters Labgfatories,
i Barnes Pressure System sjfiplex and
% duplex control panels pgovide reliable

% ¥grinder pump stationgperation and
tential malfunctigff warning.
UtraswWiTcH™
. Mod(grized coptrol assembly provides

| NOT APPROVED

automatic opgfation, long life and
trouble-fige #peration. Features
Isolator™ c@introls protection. ! , %

I

blesome objects such as plastic, rubber,

sanitary napkins, disposable diapers
and cloth items.

U!fraCAP"‘ Convertible Cover

Rotomolded polyethylene convertible

cover can be used as a cover only or
with an optional integrated controls

configuration that relocates the panel
from the home’s exterior to the basin

itself.

Flexiblg'Connector 3 e :
" Prevenfs potentigl misalignment S VY :

probj#ms by corigensating for. TRITLE T :
. diffdfent settling ratgs of basip: . 0 !
- anff discharge pipe. %, R -

- Bystem Design Softwa

PC based Prefiminary Pipe 3iging and
I System Function Evaluation pRggram
* enables consultants and engin to
" choose the Barnes pressure sewe
. products that best meet their needss

Expert Assistance Available
Barnes engineers have gained considerab® expertise in the design and
" installation of low pressure sewer systems#From site engineering through
' equipment specification and system installation we will work with you, your
i: consultants and developers to design the best, most cost-effective pressure ;

- sewer system to meet your sewage handling needs.
PUMPS & SYSTEMS o

CRANE :

A Crane Co. Company BARNES PUMPS INC. ]
1485 Lexington Avenue * Mansfield, Ohio 44907

i Tef_. (419) 274-1511 « Fax (419) 774-1530
' Internet: www.Barnes-PS.com

Form No. P$-4000-1297
© Barres Pumps Inc,
Printed in U.5.A, * December 1397
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Confvertib!e Co
Accommodatefintegral Controls For

nfiguration. The solid cover enclosure @ protects
7 controls from the harmful effects of weather along
with basin gases, vapors and fiquids.

With UltraCAP’s integrated controls design, the
panel is relocated from the home’s exterior to the
basin-itself. In addition to improved aesthetics, this

uces installation costs by bringing power directly
e basin...and by eliminating the need for a

CRANE | rumPs & sys®ems

. BARNES PUMPS INC.
A Crane Co.Company 1 485 | exington Avenue
) Mansfield, Ohio 44907
L Tel. (419) 774-1511
b Fax {(419) 774-1530
' Internet: www.Barnes-PS.com

Form No. PS-3000-0897
© Barnes Pumps Inc,
Printed in 1.5.4. » August 1997

R
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3 718"
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Note: UltraCAP covers fit all new or existing
Barnes UltraGRIND pressure sewer systems and all
standard 24-inch basins. 3
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Bimas Pumps :

Prassuré Systems Coordinator
420 Third Stres!

Plqua, Ohlo 45356 .

Ph: (937} 815-3593 ;

Fax: (337) 773—223q-'

i

NOTAPPROVED
Pressire Systemé Coordnator S—,(u

1485 Laxlngton Ave. !
MEMBER °

Mansflald, Ohlo 44807-2674
Ph: (419) 774-1524
Fax: (419) 774-1530





