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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

1. PURPOSE OF STANDARD SPECIFICATIONS

The following specifications and accompanying details are made available to private
contractors and developers for the use on every utility or street project within the
incorporated area of the City of Harrington. They are binding and shall be closely observed,
any exceptions or alterations must be obtained in writing from the City at least four (4) weeks
prior to commencement of the project.

2. DEFINITIONS OF TERMS

a. Whenever in these specifications, bond and other contract documents, the following
terms or pronouns are used, the intent and meaning shall be interpreted as follows:

"Owner" or "City of Harrington"
City of Harrington, Kent County, Harrington, Delaware

Consultant Engineer for City of Harrington or his duly authorized representative.

Wherever the word Engineer is referred to in these specifications it can be substituted
with the word "Owner" and he can at all times assume the responsibilities of the

Engineer.

"Resident Project Representative”

An authorized representative of the Owner or Engineer assigned to make any and all
necessary observations of the work performed and materials and/or equipment
furnished by the Contractor.

“Developer”

Party(s), where applicable, ultimately responsible for the satisfactory completion of
all improvements shown on the construction documents approved by the City. The
term “Developer” shall be applicable whenever such party(s) are the owner of record
on which the proposed improvements are being made. Wherever “Contractor” is
used throughout this document, “Developer” is assumed, where applicable.

"Contractor”

Party responsible for constructing the utility, acting directly or through his agents or
employees.

"Subcontractor"

Any individual, firm or corporation who contracts with a contractor to perform part
or all of the latter's contract.
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

"Shop Drawings"

Drawings, diagrams, illustration schedules, performance charts, brochures and other
data which are prepared by the Contractor or any subcontractor, manufacturer,
supplier or distributor, and which illustrate some portion of the work.

"Drawings"
All drawings or reproduction of drawings pertaining to the work under the contract,
which are furnished or approved by the Engineer.

"Specifications"

The definitions, descriptions, directions, provisions and requirements contained
herein, and all written supplements thereto, made or to be made, pertaining to the
contract, and the materials, equipment, and workmanship to be furnished under the
contract.

"Contract" or "Contract Documents"

All things contained in the specifications, drawings, proposals, agreement and bond,
and therein referred to, are to be considered as one instrument forming the contract.
Also, any and all supplementary agreements which could reasonably be required to
complete the construction contemplated.

"Approved," "As Required," and similar expressions
Meaning shall be construed as "as approved by the Engineer" and "as required by the
Engineer."

“Provide"
A direction to the Contractor to furnish all materials, equipment and labor, and make
payment for all of these necessary to complete the contract.

"Work"

Any and all things agreed to be furnished or done by or on the part of the Contractor,
and which are required in the construction and completion of the project herein
contemplated. Includes labor, material and equipment.

"Material" or "Materials"
Unless the context otherwise requires, these words or either of them, shall include
equipment.

"Furnish"

A direction to the Contractor to supply and make payment for materials and
equipment but not necessarily to install or pay workmen to install, or both of these
items.
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

"General Conditions™
Provisions that establish and pertain to the legal responsibilities between the parties
involved in the work, namely Owner, Engineer and Contractor.

b. Whenever, in the specifications and upon the drawings, the words DIRECTED,
REQUIRED, PERMITTED, ORDERED, DESIGNATED, PRESCRIBED and words
of like import are used, it shall be understood that the directions, requirements,
permission, order, designation, or prescription of the Engineer or Owner is intended
and similarly the words APPROVED, ACCEPTABLE, SATISFACTORY, and
words of like import shall mean "approved by, or acceptable or satisfactory to the
Engineer or Owner, unless otherwise expressly stated".

3. PRE-CONSTRUCTION AND PROGRESS MEETINGS

a. The Developer/Contractor shall provide written verification that a pre-construction
meeting was held with the Soil Conservation District, if the project required District
approval, prior to beginning any construction.

b. The Developer/Contractor shall contact the City for the purpose of scheduling a pre-
construction meeting prior to beginning construction. The City will decide if the
project warrants a pre-construction meeting and inform the Developer/Contractor
accordingly. The City will instruct the Developer/Contractor as to who should attend
the meeting and the Developer/Contractor shall schedule the meeting. The City shall
record and distribute the minutes from the meeting.

c. The City shall, at the time of the pre-construction meeting, or at any time during
construction, inform the Developer/Contractor of the City’s determination that a
progress meeting will be necessary. The City may also deem that progress meetings
will be required on a regular basis. The City shall schedule all progress meetings.
The City shall also record and distribute the minutes from the progress meetings.

4. PERMITS, FEES AND NOTICES

a. The Contractor shall pay taxes, royalties and fees, and secure licenses and permits
that are required during the time of the contract, by local, county, state and federal
laws, ordinances, rules, codes and regulations for the legal performance of the
contract.

b. The Contractor shall perform the work in accordance with notices issued by public
authorities having jurisdiction over the work, including, but not limited to, Delaware
Department of Transportation, Delaware Department of Health, and the Soil
Conservation District.
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

C. If the Contractor performs work, knowingly or ignorantly, contrary to requirements
of local, county, state and federal laws, ordinances, rules, codes and regulations, he
shall assume full responsibility and therefore, shall bear all costs of suits, actions and
damages resulting from his illegal work performance.

5. INDEMNIFICATION OF THE OWNER

a. The Contractor shall indemnify and hold harmless the Owner and the Engineer, and
all who represent them, from and against claims, damages, losses and expenses
arising out of the Contractor's performance of the work, provided such claim damage,
loss and expense are attributable to:

(D Bodily injury, sickness, disease or death, or injury to tangible property,
including the loss of use resulting therefrom, and

(2) Negligence of the Contractor or his subcontractors and others directly related
to the project, or both.

6. COOPERATION OF CONTRACTOR AND REPRESENTATIVE

The Contractor shall give the work his constant attention to facilitate the progress thereof and
shall cooperate with the Engineer and Owner. The Contractor shall have at all times a
competent and reliable English-speaking representative on the work, authorized to receive
orders and act for him.

7. COOPERATION WITH OTHER CONTRACTORS

a. The Contractor shall cooperate with, and so conduct his operations as not to interfere
with, or injure the work of other contractors or workmen employed by the Owner.
He shall promptly make good, at his own expense, any injury or damage which may
be done by him or his employees or agents on the work.

b. The Contractor shall suspend such part of the work herein specified, or shall carry on
the same in such manner, as may be ordered by the Engineer.

8. AUTHORITY AND DUTIES OF RESIDENT PROJECT REPRESENTATIVE

Resident Project Representative (R.P.R.'s) employed by the Owner or Engineer shall be
authorized to observe all work done and materials furnished. Such observation may extend
to all or any part of the work and to the preparation or manufacture of the materials to be
used. An R.P.R. may be stationed on the work to report to the Engineer as to the progress
of the work and the manner in which it is being performed; also to report whenever it appears
that the materials furnished and work performed by the Contractor fail to fulfill the
requirements of these specifications. No inspection, nor any failure to inspect, at any time
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

10.

11.

12.

or place, however, shall relieve the Contractor from his obligation to perform all of the work
strictly in accordance with the requirements of the specifications. The R.P.R. shall perform
such other duties as are assigned to him. He shall not be authorized to revoke, alter, enlarge,
relax or release any requirements of these specifications, nor to approve or accept any portion
of work, nor to issue instructions contrary to the drawings and specifications. The R.P.R.
shall in no case act as foreman or perform other duties for the Contractor, nor interfere with
the management of the work by the latter.

DEFECTIVE MATERIALS AND WORK

All materials not conforming to the requirements of these specifications shall be considered
as defective, and all such materials whether in place or not, shall be rejected and shall be
removed immediately from the work unless otherwise permitted. No material which has
been rejected, the defects of which have been corrected or removed, shall be used until
approval hasbeen given. All work which has been rejected or condemned shall be remedied,
or if necessary, removed and replaced in an acceptable manner by the Contractor at his own
expense.

FAILURE TO REMOVE AND RENEW DEFECTIVE MATERIALS AND WORK

Should the Contractor fail or refuse to remove and renew defective materials used or work
performed previously or to make any necessary repairs in an acceptable manner, and in
accordance with the requirements of these specifications, within the time indicated in
writing, the Engineer shall have the authority to cause the unacceptable or defective materials
or work to be removed and renewed or such repairs to be made at the Contractor's expense.

LAWS TO BE OBSERVED

The Contractor shall observe and comply with federal, state, county, and local laws,
ordinances, rules, regulations, decrees and orders that are in effect and applicable to the work
during the time of construction; and he shall see that his subcontractors likewise meet this
requirement. He shall indemnify, and hold harmless, the Owner and his representatives
against claims and liability arising from Contractor and subcontractor violations of such
laws, ordinances, rules, regulations, decrees, and orders, whether such violations be by the
Contractor or any Subcontractor, or any of their agents and/or employees.

LINES, GRADES AND ELEVATIONS

a. The Contractor shall be responsible for layout of the lines, grades, and elevations of
the work and shall conform his work thereto.

b. The Contractor shall furnish the Engineer, at least five (5) days prior to the start of
construction, two (2) record copies of line and grade stakeout data as well as cut
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

13.

14.

15.

sheets for approval. The furnishing of such record data shall in no way release the
Contractor from his responsibility for the completeness and accuracy of stakeout
work necessary for construction.

c. All survey and stakeout work shall be done by qualified personnel subject to the
approval of the Engineer.

d. All proposed manholes, catch basins, etc., shall be field located by the Contractor
prior to the start of construction. Notice shall be given to the Engineer to observe the
location and make any adjustments deemed necessary.

SANITARY PROVISIONS

The Contractor shall provide and maintain in a neat and sanitary condition such sanitary
conveniences and accommodations for the use of his employees as may be necessary to
comply with the requirements and regulations of the Department of Health or of other bodies
or tribunals having jurisdiction thereof. He shall commit no public nuisance.

PUBLIC CONVENIENCE AND SAFETY

a. The Contractor shall conduct the work in a manner that will minimize obstruction to
traffic in the area. The safety and convenience of the general public and of the
residents and occupants of property along and adjacent to the work shall be provided
in an adequate and satisfactory manner. Footways and portions of highways and
streams adjoining the work shall not be obstructed more than absolutely necessary.
In no case shall any traveled thoroughfare be closed without permission of the
Owner.

b. Fire hydrants on or adjacent to the work shall be kept accessible to fire apparatus at
all times, and no obstructions shall be placed within fifteen (15) feet of hydrant.

c. Gutters and storm drain inlets shall be kept unobstructed at all times.

BARRICADES. DANGER. WARNING. AND DETOUR SIGNS

The Contractor shall provide, erect, and maintain all necessary barricades, suitable and
sufficient lights, danger signals and signs, provide a sufficient number of watchmen and take
all necessary precautions for the protection of the work and safety of the public. Highways
closed to traffic shall be protected by effective barricades, on which shall be placed
acceptable warning signs. The Contractor shall detour traffic and shall furnish and maintain
all detour signs required to direct traffic over the entire route of the detour. Costs for
maintaining traffic shall be the responsibility of the Contractor.
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

16.  WORK AFFECTING DELAWARE D.O. T. JURISDICTION

a. All materials and construction methods for work affecting Delaware Department of
Transportation jurisdiction shall be done in complete accordance with permit and/or
franchise stipulations or directives issued by same. All costs for such work shall be
the responsibility of the Contractor.

b. Maintenance of traffic shall be accomplished in full accordance with the Delaware
DOT publication, "Traffic Controls for Street and Highway Construction and
Maintenance Operations", latest edition. Work in DOT Right-of-Way shall not
commence without an approved Maintenance of Traffic (MOT) plan.

17. PRESERVATION AND RESTORATION OF PROPERTY

a. Contractor shall not enter private property without permission.

b. The Contractor shall take necessary measures to preserve public and private property,
including paving and lawns outside the required excavation lines, adjacent to the
property. He shall not permit monuments to be moved until an authorized agent has
referenced their locations, and until directed to move them. The Contractor shall pay
all expenses for replacing property markers disturbed. Replacement shall be by a
Surveyor licensed in the State.

c. The Contractor shall be responsible for damages to property, whether caused by
himself, his subcontractors, or as a result of negligent construction methods.
Contractor shall provide restoration of damaged property to its original condition, or
better, at no additional cost to the Owner. If Contractor fails to restore such property,
the Owner may, upon 48-hours notice, have property restored at the Contractor's
expense.

18.  CONTRACTOR’S RESPONSIBILITY FOR WORK
Until the final acceptance of all the work shall be indicated in writing by the Engineer, the
work shall be under the charge of and care of the Contractor. He shall take every precaution
against destruction of, injury, or damage to the work, or to any part thereof from any other
cause whatsoever. The Contractor shall rebuild, repair, restore, and make good, at his own
expense, all destruction of; injuries, or damage to the work or any of the above causes before
its final completion and acceptance shall be indicated in writing by the Engineer.
19.  TEST OF SAMPLES OF MATERIALS
Tests of materials shall be made at the Contractor's expense, by a certified testing laboratory,
in accordance with the officially approved methods as described or designated. The Owner
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

reserves the right to conduct verification testing at his own expense. The Contractor shall
cooperate with and assist the Owner in taking samples and packing them for shipment to a
laboratory.

20. STORAGE OF MATERIALS

Materials shall be stored so as to insure the preservation of their quality and fitness for the

work. When considered necessary, they shall be placed on wooden platforms or other hard

clean surfaces, and not on the ground, and shall be placed under cover when directed. Stored
materials shall be located so as to facilitate prompt inspection. Lawns, grass plots, or other
private property shall not be used for storage purposes without written permission of the
owner or lessee.

21. QUALITY OF MATERIALS AND WORKMANSHIP

a. Materials and workmanship shall be of best possible quality and feasibility for the
intended purpose, whether or not a brand name is specified. Materials shall be new
and unused.

b. Representative preliminary samples of materials may be requested by the Engineer
for examination or testing, or both. Materials, for which samples are submitted to
Engineer, shall not be ordered by Contractor until Engineer furnishes written
approval of said samples. Materials may be further inspected by the Engineer during
preparation and construction of the work; and materials found to be substandard will
be rejected.

c. Mechanical equipment which is designed as part of the improvements, to service the
general needs of the site, shall be screened from view. Screening may be
architectural or by means of landscaping. The long-term maintenance of the
screening shall be the responsibility of the Developer or the homeowners association.

22. CLEANUP

a. The Contractor shall, at his own expense, keep the sites of his operations clean during
construction and remove all rubbish as it accumulates.

b. Upon failure of the Contractor to keep the sites of his operations clean to the
satisfaction of the Owner, the Owner may, upon 24-hours notice to the Contractor,
remove rubbish, as is deemed necessary, and charging the cost thereof to the
Contractor.

c. On or before the completion of the work, the Contractor shall, without charge
therefore, tear down and remove all his buildings and temporary structures built by
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

23.

24.

him, shall remove all rubbish of all kinds from any grounds which he has occupied,
and shall leave the site of the work in a clean and neat condition.

TEMPORARY SUSPENSION OF WORK

The Engineer shall have the authority to suspend the work, wholly or in part, for such period
or periods as he may deem necessary, due to unsuitable weather, or such other conditions as
are considered unfavorable for the suitable execution of the work, or for such time as is
necessarily due to the failure on the part of the Contractor to carry out orders given or
perform any or all provisions of the contract. If it should become necessary to stop work for
an indefinite period, the Contractor shall store all materials in such manner that they will not
obstruct or impede the traveling public unnecessarily nor become damaged in any way, and
he shall take every precaution to prevent destruction, damage or deterioration of the work
performed, provide suitable drainage by opening ditches, shoulder drains, etc., and erect
temporary structures where necessary. The Contractor shall not suspend the work without
authorization. Neither the failure of the Engineer to notify the Contractor to suspend the
work on account of bad weather or other unfavorable conditions, nor permission by the
Engineer to continue work during bad weather or other unfavorable conditions, shall be a
cause for the acceptance of any work which does not comply in every respect with the
contract and specifications.

PARTIAL AND FINAL COMPLETION

a. The City shall consider a project to be at partial completion when the following
conditions have been satisfied.

1. All water and sewer infrastructure has been installed and tested to the
satisfaction of the City. This shall include all sewer lateral and water meter
pit frames and covers being set to the proper grade. In the case of a phased
project, this shall include all of the above water and sewer infrastructure
which has been installed and tested to the satisfaction of the City that is
essential for the satisfactory operation of the water and sewer infrastructure
within the current phase.

2. All stormwater pipe and associated structures have been installed to the
satisfaction of the City and the Conservation District. This shall include any
stormwater pond(s) and swale(s). In the case of a phased project, this shall
include all of the above which are necessary for the operation of the
infrastructure within the current phase.

3. The installation of all curbing (if required) and base coat of hot mix asphalt
to the satisfaction of the City. In the case of a phased project, this shall
include all of the above within, and to the full extent of the current phase, as
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

described on the approved construction documents.
The installation of all street signage within the current phase.

The City shall inspect each of the above items and generate a punch list. The
Contractor shall contact the City when all the items on the punch list have
been addressed. The City will then re-inspect the above items. After the
reinspection, the City will either re-issue a punch list or declare that all of the
above items have been satisfactorily complete.

The Owner shall submit a maintenance bond to the City after the project, or
the current phase of the project has been partially accepted by the City. The
bond shall be equivalent to 10% of the material and installation costs of all
items included in number 1 through 4 above. The Owner shall substantiate
the amount of the bonds by submitting an itemized breakdown, or invoices,
provided by the Contractor. The term of the bond shall be one (1) year from
the date of its acceptance by the City.

No certificate of occupancy shall be issued until a project, or the current
phase of a project, has been partially accepted by the City, and until a
maintenance bond has been submitted.

b. The City shall consider a project to be at final completion when the project has
previously been deemed partially complete and:

1.

All top coat of hot mix asphalt has been installed to the satisfaction of the
City. In the case of a phased project, this shall include all of the top coat of
hot mix asphalt within and to the full extent of the current phase (or phases)
as shown on the approved construction documents.

Note: No hot mix asphalt top coat shall be installed until 75% of the
housing structures planned for the entire project have been completed.

All utilities proposed for the project have been installed and the entire site has
been graded and stabilized to the satisfaction of the City and the Conservation
District. In the case of a phased project, this shall include all of the above
within and to the full extent of the current phase (or phases).

Submission and approval of the record (“as-built”) drawings as described
within Item 39 of these General Conditions. In the case of a phased project,
the record drawings shall include all required items within the area being
considered for final completion.
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

25.

26.

27.

4, The City shall inspect the items above. The City shall generate a punch list
which shall detail deficiencies in any of the above items, including any
deficiencies which may exist in items associated with partial acceptance,
provided the maintenance bond submitted at the time has not expired. The
Owner/Contractor shall contact the City when all items on the punch list have
been addressed. The City will then re-inspect the above items. After the re-
inspection the City will either re-issue a punch list or deem that all of the
above items have been satisfactorily completed.

5. The Owner shall submit a maintenance bond to the City after the project, or
current phase of the project has been fully accepted by the City. The amount
of the bond shall be 10% of the costs for the materials and installation of the
top coat of asphalt. The Owner shall substantiate the amount of the bond by
submitting an itemized cost breakdown, or invoices, provided by the
Contractor. The term of the bond shall be one (1) year from the date of its
acceptance by the City.

TERMINATION OF MAINTENANCE PERIOD(S)

a. It shall be the Contractor’s responsibility to notify the City prior to the termination
of any one (1) year maintenance period.

b. Upon being notified that any maintenance period is near the termination point, the
City shall perform an inspection of the items for which the bond may apply. The City
shall, if necessary, generate a punch list and provide a copy to the Contractor. When
all items are acceptable to the City, the maintenance bond, or its unused portion, shall
be surrendered to the Contractor by the City.

UNLIMITED LIABILITY OF CONTRACTOR

It is understood and agreed that any and all of the duties, liabilities and/or obligations
imposed upon or assumed by the Contractor by or under these specifications, shall be taken
and construed to be cumulative, and that the mention of any specific duty, liability or
obligation imposed upon or assumed by the Contractor under these specifications shall not
be taken or construed as a limitation or restriction upon any or all of the other duties,
liabilities and/or obligations imposed upon or assumed by the Contractor.

WORK HOURS

Work is permitted between the hours of 7:00 a.m. and 7:00 p.m., Monday through Friday and
between the hours of 8:00 a.m. and 4:00 p.m. on Saturdays. Written permission from the
City is required prior to performing work outside of these limits.
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

28. LEGAL HOLIDAYS

a. The Contractor will not be permitted to work on Sundays or days which are legal
holidays in the state of Delaware, except in cases of emergency. An emergency is
defined as “any occurrence or set of circumstances involving actual or imminent
physical trauma or property damage demanding immediate attention,” as taken from
city code.

b. In case he desires to work upon any Sunday or legal holidays, he shall notify the
Owner in writing at least two (2) days in advance of such Sunday or holiday that he
desires to work, stating the place where the said work will be conducted.

29. GUARANTEE

a. All infrastructure to be dedicated to the City shall be bonded by the developer in the
amount of 150% of the estimated construction cost. The bond shall be provided to
the City Operations Manager prior to the City granting permission to proceed with
construction The construction cost shall be provided by the developer and approved
by the City. The construction cost shall be utilized for calculation of inspection fees.

b. The Contractor hereby guarantees all of the work for a period of one (1) year after the
date of partial and final acceptance thereof by the Owner as follows:

1) Against all faulty materials and against all imperfect, careless, and unskilled
workmanship.

2) That the entire equipment and each and every part thereof shall operate (with
proper care and attention) in a satisfactory and efficient manner, and in
accordance with the requirements of the construction documents and the
specifications contained herein.

3) The Contractor agrees to replace, with proper workmanship and materials,
and to reconstruct, correct, or repair, without cost to the Owner, work which
1s improper, imperfect, does not operate in a satisfactory manner, or fails to
perform as specified, or all of these.

4) The guarantee obligations assumed by the Contractor under these documents
shall not be held or taken to be in any way impaired because of any
specification errors, indication or approval by or on behalf of the Owner of
articles, materials, means, combinations or things used in the construction,
performance and completion of the work or any part thereof, or all of these.

5) No use acceptance by the Owner of the work or any part thereof, nor any
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30.

31.

32.

33.

failure to use the same, nor any repairs, adjustments, replacements or
corrections made by the Owner due to the Contractor's failure to comply with
his obligations under the contract documents, shall impair in any way the
guarantee obligations assumed by the Contractor under these documents.

6) A maintenance bond shall be required by the City. See Item 24, Partial and
Final Completion.

SHOP DRAWINGS

a. The Contractor shall furnish shop drawings for any fabricated construction materials
required for the work, unless otherwise directed by the Engineer. Furnish six (6)
copies of each shop drawing for Engineer's approval. The Contractor shall not order
materials until receiving shop drawing approval.

b. Regardless of corrections made in or approval given to shop drawings by the
Engineer, the Contractor will nevertheless be responsible for the accuracy of such
drawings and for their conformity to the plans and specifications, unless he notifies
the Engineer in writing of any deviation at the time he furnishes such drawings. Only
drawings bearing the approval stamp of the Engineer shall be used for ordering
materials or for construction.

SCHEDULE OF CONSTRUCTION

The Contractor shall complete the installation of utilities according to a schedule of
construction as submitted by the Contractor and approved by the Owner. Submit three
copies for approval.

ISSUANCE OF BUILDING PERMIT(S)

No building permit shall be issued until the curbing, where applicable, and stone sub-base
have been installed within the project, or within the current phase of the project.

ISSUANCE OF CERTIFICATE(S) OF OCCUPANCY

No certificate(s) of occupancy (CO) shall be issued until the project or the current phase of
a project has received acceptance of partial completion from the City. See Item 24 of this
section. The City shall also perform an inspection of the site at the time of the request for
a CO. The Developer/Contractor shall be required to repair any damage to curb, sidewalk,
sewer lateral cleanouts, water meter pits, and the frames and covers of the latter. The
specific site grading shall be required to be complete and free of any ponding areas. All
utility pedestals, transformers, and frames and covers shall be set to the proper grade.
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34.

35.

36.

37.

PAYMENT FOR RESIDENT PROJECT REPRESENTATIVE (RPR)

Fees for RPR inspection shall be paid by the Developer/Contractor. Contact the City for
details concerning RPR inspection fees prior to commencing construction.

LOCATION OF EXISTING UTILITIES

a. The Contractor shall contact "Miss Utility" at (800) 282-8555 at least 48-hours prior
to digging in the vicinity of existing underground utilities, to have utilities located
and marked. It shall then be the Contractor's responsibility to verify these utilities,
by test pits, a minimum of fifteen (15) days in advance of actual construction
operations in the vicinity of the utilities.

b. The failure to show on the contract documents any existing utilities shall not relieve
the Contractor of his responsibilities of determining the location of these utilities, and
any damage to the utilities or interruption of service shall be repaired by the
Contractor according to the city or utility company specifications. The Owner shall
be notified of any damage to any utilities.

WATER SUPPLY

The Contractor shall at his own cost provide such quantities of clean water as may be
required for any and all purposes under the contract. He shall supply sufficient drinking water
to all his employees.

RECORD (“AS-BUILT”) DRAWINGS

The Contractor shall keep one copy of the contract documents at the site in good order, and
provide mark-up to show all changes made during construction. These mark-up drawings
shall be available to the Owner upon request. Upon completion of the project, the Contractor
shall submit a complete set of record drawings. The record drawings must also be submitted
as an electronic file. The electronic file shall be in AutoCAD format (version 2004 or older).
The record drawings and file shall contain any information below that is applicable:

A written and graphic scale. Scale shall be sufficient to show detail.

A prominent north arrow shall be drawn on every sheet.

A description of the bearing reference system shall be stated on the cover sheet.
All monuments, found or set shall be shown and described on the plan.

All physical evidence along a boundary line, including fences, walls or buildings.
Identify all public and private right-of-ways, including widths.

Ooboooao
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00000 OO0 OOoOoOooooooood

Locate all permanent improvements including, but not limited to:

- Water mains, valves, bends, fire hydrants, meter pits, pipe and valve sizes,
capped stubs, and blow-off valves.

- Sewer mains, manholes, cleanouts, air release valves, manhole invert
elevations, manhole rim elevations, and pipe sizes (including laterals).

- Storm sewer pipe and size, catch basins, manholes, invert elevations, and
grate and/or manhole rim elevations.

Location of all signage on the property.

Location of all sidewalks and curb cuts.

Location of all dumpster pads, including information on screening.

Location of any satellite and/or tower equipment.

Location of any electric transformers.

Location of any meter boxes.

Location of any secondary electric boxes.

Location of any utility poles on site.

Location of any underground equipment, including private irrigation service.

Location of any free standing lighting.

Location of any gas lines.

Location and as-built survey of all storm water management ponds and structures,

including swales and direction of flow.

Location of turn-off valve for gas line.

Location of bus shelter(s), including proposed advertising located on structure

wall(s).

Identify all utility and/or drainage easements provided to the City.

Identify the location of all landscaping in the area of City utilities.

Label all open space, including any recreation equipment.

Location of any telephone utility improvements.

Location of any cable utility improvements.

The record drawings shall be reviewed by the City and the Contractor shall be informed as
to whether they are acceptable within ten (10) working days.

END OF SECTION
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1.01 GENERAL

A. The Contractor shall perform all excavation, backfilling, grubbing and grading
required for construction and installation of pipelines, structures and appurtenances.
Excavation shall include removal of pavement, concrete, rock, earth and debris,
regardless of character. Trenches and excavations shall be sheeted, shored and braced
by the Contractor, as necessary to allow construction and provide safe working
conditions. Additionally, the Contractor shall be responsible for maintaining a dry
excavation by dewatering. He shall also locate, support and protect existing utilities
and structures encountered in the work, provide traffic control, dispose of surplus and
unsuitable excavated materials and restore backfilled areas to original condition or
asrequired by the respective contract drawings and specifications. All backfilled and
restored areas shall be maintained by the Contractor, in a proper condition, for the
duration of the project.

B. The Contractor is responsible for direct or indirect damage to existing structures,
pipelines, conduits, poles, wires of every description in the vicinity-of his work
whether above or below ground, or that may be encountered in trench or structure
excavation. This responsibility shall include the cost of protection by sheeting,
bracing, hand excavation, when warranted, and the expense to repair or replace any
existing facility damaged directly or indirectly by construction activities, whether
such facility is or is not shown on the drawings.

C. The Contractor shall verify the location size and elevations of all existing utilities at
the various points of connection and/or crossings prior to starting any work. Any
discrepancies in locations or inverts shall be brought to the attention of the Engineer
or the Owner in order that the designs may be adjusted accordingly. Damages
suffered or additional costs incurred by the Contractor, as a result of his failure to
conform to the requirements of this paragraph, shall be the sole responsibility of the
Contractor. Connections to existing utilities shall be made by the Contractor at such
a time and in such a manner as the Engineer or Owner may direct.

D. Excavation and backfill, within an area where a state agency has jurisdiction, shall
be done in accordance with requirements and provisions of the permits issued by the
agencies for the construction within their respective rights-of- -way.  Such
requirements and provisions, where applicable, shall take precedence and supersede

the provisions of these specifications.

1.02  PIPELINE TRENCH EXCAVATION

A. The Contractor shall excavate, maintain and backfill all excavation necessary for
completing the work under the contract. Unless otherwise specified or approved,
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excavation shall be open cut.

B. Trenches shall be excavated to the necessary width and depth, as shown on the
drawings and as required for the safe installation of the utility, etc.

C. The sides of the trenches shall be practically plumb and shall not be sloped unless
approved in writing by the Engineer. Trench sides shall be supported or sheeted as
required to protect pavement surfaces, curbing, utilities, etc., and required for safety.
Safety regulations shall be as required by State safety codes and OSHA.

D. In paved areas, the Contractor shall remove the paving only as necessary for the
excavation of the trench or as detailed. Pavement edges at the trench shall be saw cut
neat and straight prior to the start of any excavation. Should the pavement damage
result from cave-ins, settlement, etc., he shall replace such paving at his own
expense.

E. The excavation of all trenches shall be fully completed at least twenty (20) feet in
advance of pipe laying, unless otherwise authorized or directed. The Engineer or
Owner may require the backfilling of open trench, over completed pipelines, or ahead
of the pipe laying operation, if in his judgement, such action is necessary.

F. Should work be stopped for any reason and any excavation is left.open for an
unreasonable length of time, the Contractor shall refill the excavation at his own
expense if so directed, and shall not reopen the excavation until he is ready to
complete the facility. Should the Contractor refuse or fail to refill any excavation
completely within eight (8) hours after a proper notice, the Owner -shall be
authorized to do the work and expenses resulting shall be paid by the Contractor.

G. The Contractor shall complete excavation as nearly as practicable to the lines of the
utility to be installed as detailed. All cavities in the bottom of the trench shall be
filled to the required level with compacted crushed stone or gravel.

H. Excavated materials shall be graded, hauled, stored and protected as such material
found suitable will be required for backfilling, repaving or other purposes. Material
classified as unsuitable shall be disposed of by the Contractor.

L Excavated materials shall not be placed on private property, unless written
permission is obtained from the property Owner.

J. The Contractor shall be responsible for any damage to curb, gutter, sidewalk, traffic
control devices, pavement material. Any damage resulting directly or indirectly shall
be replaced in kind by the Contractor. The reuse of disturbed curb, gutter or sidewalk
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is prohibited. New sections shall be installed to the nearest undisturbed control joint.

1.03  PIPELINE TRENCH BACKFILL

A. Materials excavated from the trench shall be used for trench backfill, provided that,
in the opinion of the Engineer or Owner, the excavated material is suitable for this
purpose. Backfill material shall be free from large lumps and stones having any
dimension greater than two (2)-inches.

B. Suitable material, as approved by the Engineer, shall be carefully deposited in the
trench by methods which will not damage or disturb the pipe or structure. Backfill
material shall be placed in eight (8)-inch loose layers. Care shall be taken in the use
of mechanical tampers not to injure or move the pipe or to cause the pipe to be
supported unevenly. ‘

C. All backfill material shall be compacted to 95% of maximum density between minus
two (2) to plus two (2) percent of optimum moisture content as determined by the
Modified Proctor Test, ASTM D1557. Materials containing an excess of moisture
shall be permitted to dry until the moisture content is within the specified range.
Materials too dry shall be wetted uniformly until the moisture content is in the
specified range.

D. No compacting shall be done when the material is too wet to be compacted properly.
At such times the work shall be suspended until the backfill materials have dried out
sufficiently to, permit proper compaction or such other precautions shall be taken as
may be necessary to obtain proper compaction. The Contractor is responsible for
hauling, storing and drying of excavated material to be used in backfill operations.

E. The Engineer may request compaction tests of the backfilled trenches at any time
during construction or upon completion of the backfill operations. Such testing shall
be arranged by the Contractor and performed by an independent testing agency
approved by the Engineer. The Contractor shall pay the testing laboratory for all
tests performed inclusive of sample collection, preparation and transportation. If the
results of any tests show that backfills do not meet the specified compaction, the
Contractor shall, at his own expense, correct the condition as directed by the
Engineer. ‘

F. The Contractor shall, at his own expense, maintain all refilled excavations in proper
condition. Trench surfaces shall be reshaped when necessary. If the Contractor fails
to make repairs within forty-eight (48) hours after receipt of written notice from the
Owner, the Owner may refill said depression wherever necessary and the cost of so
doing will be paid by the Contractor. The Contractor shall be responsible for any
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injury or damage that may result from lack of maintenance of any refilled excavation
at any time prior to final acceptance.

All unauthorized excavations made by the Contractor shall be immediately backfilled
in accordance with the requirements of the specifications for trench backfill, at the
Contractor's expense.

After completion of backfilling, all material not used, shall be disposed of, and all
places on the line of the work shall be left clean and in good condition. This cleaning
up shall be done by the Contractor. If he fails to do this work within a reasonable
time after receipt of notice, it will be performed by the Owner, and the cost will be
assessed to the Contractor.

No backfill shall be placed against new concrete or masonry structures until properly
cured. In the case of concrete, test reports must indicate that a 2500 psi compressive
strength exists.

The Contractor shall exercise caution in backfill and compaction to prevent damage
to structures.

1.04 EXCAVATION BELOW SUBGRADE AND GRAVEL REFILL

Materials below the excavation limit for pipelines and structures (below subgrade) , which

in the judgement of the Engineer or Owner should be removed, shall be removed as directed.

All spaces created by the removal of unsuitable material below subgrade, shall be refilled and

compacted with crushed stone or gravel.

1.05 DEWATERING

A. All excavations below the subgrade of the work, must be kept free of water while
work is in progress. This may be accomplished by ordinary pumping methods or by
well points, whichever will produce the required results. Upon removal of dewatering
equipment, the Contractor shall backfill all holes and restore disturbed areas to their
original condition.

B. Dewatering for the structures and pipelines shall commence when groundwater is
first encountered and shall be continued until such time as backfill has been
completed. No concrete footings shall be laid in water nor shall water be allowed to
rise over them until the concrete or mortar has set at least eight (8) hours.
Groundwater shall not be allowed to rise around the pipe until the trench is
backfilled.
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The Contractor shall dispose of the water from the work in a suitable manner without
damage to adjacent property. No water shall be drained into work built or under
construction without prior consent of the Engineer. Water shall be disposed of in
such a manner as not to be a menace to the public health.

The Contractor shall remove any siltation deposits in storm sewer systems, resulting
from his dewatering or construction operations. He shall also be responsible for
conveyance of dewatering flows and for erosion and sediment control.

1.06 SHEETING, SHORING AND BRACING

A.

The Contractor shall furnish and install all sheeting, shoring and bracing necessary
to insure safe working conditions and to prevent damage to public and private
property and structures. If, in the opinion of the Engineer, the sheeting, shoring, or
bracing is not of proper quality or is not properly placed to insure safe working
conditions and to prevent property damage, the Contractor shall remedy such
inadequacy at his own expense as may be directed by the Engineer. Sheeting,
shoring, and bracing shall be removed as backfilling progresses, except at such
locations as the Engineer may direct or approve it to be left in place.

The Contractor shall cut off any sheeting left in place, at least eighteen (18)-inches
below finished grade, and shall remove the material cut off without compensation.

Where necessary for the protection of any structure of property, sheeting shall be
driven to such depth below the bottom of the trench as may be required to protect all
existing and/or proposed work.

A trench box is an acceptable alternative to sheeting, shoring or bracing, providing,
such boxes conform to safety codes in effect for the project.

1.07 SELECT BACKFILL

A. Should the Contractor encounter unsuitable material during excavation, he shall
remove and dispose of such material.
B. Should sufficient suitable material from excavations of the project not be available
for backfill, the Contractor shall furnish Select Backfill upon approval of the
Engineer. Special backfill shall conform to Delaware Department of Transportation
Type "c" borrow.
C. The Contractor shall furnish certification that his borrow is from a Delaware DOT
approved source.
DATE: April 2006 EXCAVATION AND BACKFILL FOR
PIPELINES AND STRUCTURES
REVISION: SECTION 1 PAGE : 1-5




CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

1.08 TEMPORARY REPAVING

A. The Contractor shall furnish, place and compact two (2)-inches of cold patch as
temporary pavement surface over all backfill areas created for pipeline and structure
installation located in roadways or driveways. This surface shall be maintained by
the Contractor until permanent surface restoration has been performed.

B. Should the Contractor remove existing pavement beyond the width specified or
detailed on the plans, or should pavement be disturbed from settlement, slides or
other construction activities, he shall saw cut back the pavement and provide
temporary paving in these areas.

C. On state highways and all other areas over which the Delaware Department of

Transportation exercises jurisdiction, all pavement restoration shall be done in
accordance with the permit requirements of the Division of Highways.

END OF SECTION
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

2.01  GENERAL

The Contractor shall furnish and install all water mains, valves, hydrants, fittings,

corporation stops, house service piping and appurtenances as specified herein and as defined

on the drawings or as directed by the Engineer. Provide all necessary adaptors for conmection
to existing mains. The Contractor is given the option of using ductile iron or PVC pipe.

PVC pipe shall not be permitted for hydrant leads or inside of railroad steel crossing sleeves.

2.02 DUCTILE IRON PIPE AND FITTINGS

A. Ductile iron pipe shall be manufactured in accordance with ANSVAWWA
C151/A21.51, latest edition, and shall be thickness Class 50 in streets and inside
highway sleeves and Class 56 under railroads unless otherwise noted. The
Contractor shall have the option of furnishing mechanical or push-on joints
conforming to latest edition of ANSUAWWA C111/A21.11.

B. Pipe and fittings shall have an external standard asphaltic coating approximately one
(1) mil thick.

C. Pipe and fittings shall have an internal cement lining in accordance with latest
revision of ANSIVAWWA C104/A21.4. No bituminous coating shall be used on the
inside of pipe and fittings unless prior written approval is obtained from the
Delaware Division of Public Health.

D. All fittings and specials shall be gray-iron or ductile-iron with mechanical joint
having a 250 psi pressure rating for gray-iron and 350 psi in the case of the
ductile-iron. They shall be marked and manufactured in conformance with
ANSVAWWA C110/A21.10, latest edition. Compact ductile iron fittings will be an
acceptable alternate. They shall be mechanical joint with a 350 psi pressure rating
conforming to ANS/AWWA C153/A21.53 and C111/A21.11.

2.03 POLYVINYL CHLORIDE (PVC) PLASTIC PIPE AND FITTINGS

A. Polyvinyl chloride pipe shall meet the requirements of AWWA C-900. It shall be
manufactured in standard length not exceeding twenty (20) feet and have an outside
diameter equal to cast iron pipe. PVC pipe shall have standard dimension ratio (DR)
of 18.0 or less. The pipe shall be rated for a working pressure of at least 150 psi.

B. Polyvinyl chloride (PVC) pipe shall be manufactured with an elastometric-gasket
joint conforming to ASTM D 3139. Pipe ends shall be beveled.

C. Fittings for PVC water main shall be cast iron or ductile iron as specified in 2.02.
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The Contractor shall provide all necessary adaptors for connecting PVC pipe to cast
iron fittings and valves or other pipe lines. Adaptors shall be as recommended by the
pipe manufacturer.

Polyvinyl chloride pipe shall be delivered and stockpiled in unit pallets. Store pipe
on flat surface. No stacking of pallets of random lengths above five (5) feet in height
will be allowed. If pipe is stockpiled for more than thirty (30) days prior to
installation in the trench, it must be suitably covered with reflective materials to
protect the pipe from ultraviolet rays emanating from sunlight. Do not use plastic
sheets. Allow for air circulation under covering.

Bowed sections of pipe will not be acceptable and will not be allowed to be installed
on this project.

2.04 POLYETHYLENE (PE) PIPE AND FITTINGS (FOR DIRECTIONAL BORES)

A.

PE pipe shall be SDR11 plain end for fusion welding conforming to ASTM F 714
and ASTM D 3035. Minimum pressure rating shall be 160 psi.

Molded fittings will conform to ASTM F 714. End sections of PE piping in
directional bore shall have an AWWA C-207 Class D flanged end butt. Fusion
welded to PE main. Flange shall be drilled to standard 125 pound tenslate.

Terminal end of PC pipe shall be connected to continuing ductile iron or PVC pipe
with a flanged expansion joint. The flanged expansion joint shall be a “FlexTend”
flexible expansion joint as manufactured by EBAA, or approved equal.

2 .05 BORING AND JACKING OF WATER MAINS

A. Where possible, an approach trench shall be excavated far enough to provide a
jacking face of at least three (3) feet from a pavement surface. This open face shall
be shored securely to prevent slipping or raveling of the face.

B. Boring pits shall be large enough to contain all necessary equipment and tools.
Adequate provisions shall be made for the removal of excavated material.

C. A substantial backstop of heavy timber or steel beams shall be provided to take the
thrust of the jack or boring equipment.

D. As material is excavated or bored ahead of the pipe, the pipe shall be jacked in to
follow this excavation. The distance dug ahead of the pipe shall not exceed six (6)
inches.
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E. The installation of casing pipe and the boring or excavation shall be done
simultaneously.

F. Voids between the sleeve and excavation shall be filled by pressure grouting.

G. Cement grout shall be used to seal the pipe ends between the carrier pipe and sleeve.

H. A one (1) inch PVC pipe shall be installed in the downgrade seal to permit drainage.

L Steel pipe sleeve shall be furnished in random lengths of the diameter shown on the
plans and noted in the proposal and shall conform to the requirements of AWWA
C-200; Grade B pipe shall be used. The pipe, including field connections, shall be
coated with bitumastic compound, inside and outside. Pipe thickness for 18-inch
diameter sleeve shall be 0.313 inches. 12-inch diameter sleeves shall be 0.250 inches
thick. Alljoints for casing pipe shall be made by continuous weld completely around
the perimeter of the pipe in accordance with AWWA C-206.

J. Carrier pipe shall be Class 50 ductile iron or polyvinyl choride AWWA C-900 at
each location as required by the plans, except at railroad crossing, use Class 56
ductile iron pipe.

2.06 DIRECTIONAL BORE

A. The system must be remotely steerable and permit electronic monitoring of tunnel
depth and location. The system must be able to control the depth and direction of the
pipe and must be accurate to a window of +/- 2 inches.

B. The system must be capable of turning 90 degrees in a 35 foot radius.

C. The system shall utilize a fluid-cutting process, using a liquid clay such as bentonite.
This clay must be total inert and contain no risk to the environment.

D. Liquid clay shall remain in the tunnel to increase stability of the tunnel and provide
a lubricant to reduce frictional drag when the pipe is installed.

E. Spoils shall be recovered by use of a vacuum system mounted on a vehicle for
removal of spoils to an approved spoils site. Spoils shall not be discharged into
sewers or storm drains.

F. The equipment must be capable of completing the boring in a single bore.

G. Equipment must be fitted with a permanent alarm system capable of detecting an
electrical current. The system will have an audible alarm to warn the operator when
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the drill head nears electrified cables.
207 GATE VALVES AND BOXES

A. Gate valves shall be resilient seat type, in accordance with AWWA C509. Valve
bodies and bonnets shall be cast iron epoxy coated on the inside per AWWA C550.

B. Stem and wedge nuts shall be bronze. Stems shall be sealed by at least two (2)
O-rings. Seals shall be replaceable with the valve fully open and while subject to the
rated pressure.

C. Wedge shall be constructed of ductile iron, fully encapsulated in synthetic rubber,
except for guide and wedge nut areas or it shall have a replaceable, internally
reinforced, contoured molded rubber disc seat ring attached to the face of the wedge
with self-locking, stainless steel screws. Wedge rubber shall be molded in place and
bonded to the ductile iron portion. Wedge shall seat against accurately formed
seating surfaces in the valve body.

D. Waterway shall be smooth and shall have no depressions or cavities in seat are where
foreign material can lodge and prevent closure or seating.

E. Gate valves shall be manufactured by Waterous Company or Mueller.

F. Provide each gate with a 5 1/4-inch diameter Buffalo screw type valve box with
"Water" cast in the lids. All boxes for 4, 6, and 8-inch valves shall be equipped with
#6 round base. 10-inch valves shall be used with #8 valve box base. Valve boxes
shall be adjustable between 2'-4" and 3'-4" except when deeper settings are required.
Lids shall be extra deep and have two holes for removal of lid. Valve boxes shall be
as manufactured by Mueller, or approved equal.

G. Provide socket valve operating wrenches.
2.08 TAPPING SLEEVE AND VALVE
A. Tapping sleeve shall be of all stainless steel construction including sleeve, bolts and
nuts. Sleeves shall wrap 360° around the pipe with gridded full circumference
gasket. Units shall be FAST Model by Ford Meter Box Company.
B. Tapping valves shall be cast iron, Clow Number F6114.

C. Install tapping sleeve and valve per manufacturer's recommendations.
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2.09 FIRE HYDRANTS

A.

G.

Fire hydrants shall be per City of Harrington Standards. Hydrants shall be
compression type with a 5 1/4- inch main valve opening, two 2 1/2-inch hose
nozzles, one 4 1/2-inch pumper nozzle, and a 6-inch mechanical joint hub base.
Hydrant seats shall be provided with bronze to bronze threaded connections.

All nozzle and steamer threads shall conform to National Standard. Hydrants shall
be of proper length for a 4-foot trench depth or as required by field conditions and be
American Darling Model B-62-B. They shall meet requirements of AWWA Standard
C-502.

A swomn certificate of inspection and testing shall be furnished by the manufacturer.
Install hydrants with restraint system as detailed on the drawings, or with a hydrant
tee.

All hydrants to be furnished with non-kinking chains on the 2 1/2- inch nozzles.
Hydrants shall open by turning the operating nut counter-clockwise.

Fire hydrants to receive one (1) coat of primer and two (2) coats of chrome yellow
paint in accordance with Federal Standard 595A. The final coat shall be field applied
after the hydrant has been installed. The color of the hydrant tops to be determined
by pressure test. Coordinate with the City of Harrington.

Provide hydrant operating wrenches and repair Kits.

2.10 LAYING WATER MAINS, FITTINGS AND APPURTENANCES

A. Water main pipe, fittings, and valves shall be installed per manufacturer's printed
instructions. Care shall be taken to insure that no joints are made with unevenness
or rough edges. Pipeline deflection must be kept below the manufacturer's
limitations.

B. All pipes shall be bedded on a solid foundation prior to backfilling. Defects due to
settlement shall be corrected by the Contractor at his own expense. Bell holes shall
be dug sufficiently large to receive same.

C. Pipe and fittings shall be kept clean until final acceptance of the work. All open pipe
ends shall be provided with plugs to keep dirt, water and other materials from
entering. This plug shall be kept in place when actual pipe laying is not in progress.
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Excavation and backfill for water mains and appurtenances shall be per Section 1 of
these specifications.

PVC pipe shall be beveled before making pipe joint.

Install no pipe on frozen or frost penetrated subgrade. When directed, the Contractor
shall install pipe on artificial foundations. Such foundation may consist of gravel or
concrete and shall be to the dimensions and in the manner directed by the Engineer.

Pipeline detectable tape shall be installed continuously along all PVC water mains.
The tape shall be installed directly above the water main and twelve (12) inches from
the ground surface. The tape shall be Lineguard Type II Detectable Tape as
manufactured by Lineguard, Inc., of Wheaton, Illinois, or equal. The tape shall be
a minimum of two (2) inches wide, blue in color, imprinted with the words
"CAUTION--WATER LINE BELOW," and be capable of being detected with
inductive methods.

All concrete required to construct buttresses behind plugs, tees, bends and other
fittings and anchorages beneath vertical bends shall be placed as directed and/or as
shown on the details.

2.11 INSTALLING FITTINGS, HYDRANTS, GATE VALVES AND VALVE BOXES

A.

Fittings, hydrants, gate valves and valve boxes shall be placed along the water mains
at the locations indicated on the drawings or where otherwise designated by the
Engineer.

A valve box shall be carefully placed over the bonnet of each gate valve with the top
at the finished surface of the street, sidewalk or at such other elevation as the
Engineer shall direct. It shall be set exactly plumb. In tamping the backfill around
the box, special care shall be taken to keep the box plumb and to have it firmly
supported on two, 4-inch thick solid concrete blocks so as to avoid settlement. Any
box which is found out of plumb, or which is not firmly supported, shall be
excavated and reset in a satisfactory manner, at the Contractor's expense. Place
gravel in and around valve box bases to provide for drainage.

Ductile iron pipe with cast iron or ductile iron fittings shall be used exclusively
throughout the hydrant assembly. The use of polyvinyl chloride pipe will not be
permitted in construction of any portion of the hydrant leads.

2.12 DISINFECTION OF WATER MAINS

A. Upon completion of water main construction, disinfect main and appurtenances.
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Disinfection shall be done in accordance with ANSVAWWA C-601, latest edition.
Contractor shall submit a plan of disinfection for approval by the Engineer.

B. After the applicable retention period, the heavily chlorinated water shall be flushed
from the main. This water shall be discharged to the sanitary sewer system. Only
after water leaving the main is no higher in chlorine concentration than normal
drinking water, will a discharge to storm drains be allowed. Convey flushed water
to discharge point in a closed system.

C. Affidavits of compliance, certifying the water sampled from the water mains to be
free of coliform bacteria, shall be submitted to the Engineer. The Contractor is
responsible for requesting tests from the Delaware Department of Public Health. He
shall provide written documentation when a sectlon of mains can be placed in
service.

D. The Contractor shall place in each length of pipe, hydrants, hydrant branches, and
other appurtenances, a sufficient amount of HTH tablets to insure adequate
disinfection treatment of the main after its completion. Tablets shall be fastened to
the inside top of every length of pipe as laid, using gasket cement known as
"Permatex No. 2".

E. The Contractor will be held entirely responsible for securing a minimum residual
chlorine content of 5 p.p.m. at the extremities of the mains after twenty-four (24)
hours or more contact with the full water pressure on the main.

F. Water for filling the mains shall be introduced at a velocity of less than one (1) foot
per second in order to permit the HTH or Perchloron to completely dissolve and have
a reasonable uniform distribution throughout the mains. It is the intent of this
Specification to require a sufficient amount of chemical to be equivalent-to a dosage
of 50 p.p.m. of chlorine.

G. After the chlorine has been in contact with the mains or storage units for twenty-four
(24) hours or longer, samples collected from the extremities of the mains shall
indicate a residual chlorine content of 5 p.p.m. or more.

H. Ifless than 5 p.p.m. residual chlorine is indicated, the system shall be drained and the
disinfection treatment repeated.

L If samples collected at the extremities indicate a residual chlorine of 5 p.p.m. or
more, the system shall be flushed until there is only a normal chlorine residual (1.0
p.p.m. or less) present, as determined by the DPD Method Test. Samples of water
shall be collected from various points along the lines, by the State Board of Health
for bacteriological analysis. If satisfactory bacteriological results are obtained, the
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lines may then be allowed to be placed in service. A copy of all test results shall be
submitted to the Engineer.

2.13  WATER MAIN TESTING

A. The Contractor shall furnish all equipment, labor and materials, including water,
pumps, compressors, stopwatch, gauges, and meters as approved by the Engineer for
testing. The Engineer shall determine the amount of main to be tested at anyone time
and reserves the right to separate the installation into several test sections. All tests
must be witnessed by the Engineer or Owner.

B. Pressure Test

After the pipe has been laid, all newly laid pipe or any valved section thereof, shall
be subjected to a hydrostatic pressure of 100 psi.

1)

2)

3)

4)

Test Pressure shall:

a. Be of at least two hour duration.
b. Not vary by more than + five psi.
Pressurization:

Each valved section of pipe shall be filled with water slowly and the specified
test pressure, based on the elevation of the lowest point of the line or section
under the test and corrected to the elevation of the test gauge shall be applied
by means of a pump connected to the pipe in a manner satisfactory to the
Owner.

Air Removal:

Before applying the specified test pressure, air shall be expelled completely
from the pipe, valves and hydrants. If permanent air vents are not located at
all high points, the Contractor shall install corporation cocks at such points,
so that the air can be expelled as the line is filled with water. After all the air
has been expelled, the corporation cocks shall be closed and the test pressure
applied. At the conclusion of the pressure test, all corporation cocks shall be
removed and plugged, or left in place at the discretion of the Owner.

Examination:

All exposed pipe, fittings, valves, hydrants and joints shall be examined
carefully during the test. Any damage or defective pipe, fittings, valves, or
hydrants that are discovered following the pressure test shall be repaired or
replaced with same material and the test shall be repeated until it is
satisfactory to the Owner.
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C. Leakage Test

A leakage test shall be conducted concurrently with the pressure test.

1)

2)

3)

Leakage Defined:

Leakage shall be defined as the quantity of water that must be supplied into
the newly laid pipe, or at any valved section thereof, to maintain pressure
within five psi of the specified test pressure after the air in the pipeline has
been expelled and the pipe has been filled with water.

Allowable Leakage:
No pipe installation will be accepted if the leakage is greater than that
determined by the following formula:

ND square root of P

7400

in which L is the allowable leakage, in gallons per hour; N is the number of
joints in the length of pipe line tested; D is the nominal diameter of the pipe
ininches; and P is the average test pressure during the leakage test in pounds
per square inch gage.

Allowable leakage at various pressure is shown in Table I (appearing after
this Subsection).

When hydrants are in the test section, the test shall be made against the closed
hydrant.

D. Should the tests show the main to be defective, the Contractor shall remedy such

defects and retest the main as specified above. This procedure shall be repeated until
the test requirements are met.
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TABLE 1
Allowable Leakage per 1000 feet of Pipeline* - gph
Avg. Test Nominal Pipe Diameter - Inch
Pressure psi
2 3 4 6 8 10
150 0.19 0.28 0.37 0.55 0.74 0.92
125 0.17 0.25 0.34 0.50 0.67 0.84
100 0.15 0.23 0.30 0.45 0.60 0.75

*For pipe with 18-ft nominal lengths. To obtain the recommended allowable leakage for pipe with
20-ft nominal lengths, multiply the leakage calculated from the table by 0.9. If the pipeline under
test contains sections of various diameters, the allowable leakage will be the sum of the computed

leakage for each size.

2.14 SERVICE PIPE AND APPURTENANCES

A.

GENERAL

For all new residential or commercial developments currently not served by
the City of Harrington, the Contractor is responsible for furnishing and
installing all corporation stops, house service pipe, or prefabricated meter
setters, covers, valves and appurtenances as indicated on the drawings, and
specified herein. Meter setters and lids shall accommodate radio-read.

The Contractor will provide a main tap complete with corp stop for all new
residential or commercial developments in areas already served by the City
of Harrington. The service will be stubbed out to the R.O.W. line from where
it becomes the property owner’s responsibility.

The meter setters installed by the Contractor shall accommodate the
following meters for installation by Owner.

a. Single family residential hook-ups Hersey 5/8" x 3/4" Model 430.

b. Multi family, apartment, light commercial hook-up Hersey 1" meter
Model 452.
C. Commercial hook-up 2" Hersey meter Model MVR.
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2)

3)

The Contractor shall provide all tools, equipment and accessories required for
tapping ductile iron and polyvinyl chloride water mains and installing water
services. All underground service lines, valves and fittings shall conform to
ANSI/AWWA C800-84.

Detectable tape, approved by the Engineer, shall be placed directly over all
water services during backfilling operation, so magnetic detection of service
lines may be utilized in the future, by Owner.

B. HOUSE SERVICE

1)

2)

3)

4)

5)

6)

Standard Water service lines shall be polyethylene, 1-inch diameter. SDR-9
copper tube size unless otherwise shown on the plans. Service lines shall
conform to AWWA C901 and ASTM D-2737.

For tapping ductile iron pipe and PVC pipe use Ford, series FRS202 stainless
steel tapping sleeve with one (1)-inch CC thread. Use Teflon tape for
threaded service connections. Do not torque saddles or sleeves, without water
pressure, in main.

Corporation stops shall be one (1)-inch, Mueller Model B-25008. Install
stainless steel liners at connection to service lines. Liners shall be Mueller
Part No. 504385. The Contractor shall furnish and install liners wherever a
compression connection is used on plastic service lines.

Cutting tools shall be of the hollow, shell bit type for removal of pipe plug.
For tapping PVC mains, use only Mueller Plastic Cutting Tool. On closely
spaced taps for townhouse developments, place corporation stops as
recommended by pipe manufacturer. Furnish saddles with standard AWWA
corporation stop inlet thread. Saddles shall be Ford stainless steel double
strapped type FRS202 or approved equal.

Prefabricated 18" x 30" PVC meter box assemblies shall be Model PSBH-
288-18-36 as manufactured by Ford Meter support shall be by a lateral PVC
brace. Check valve shall be Ford HA 31-323 or approved equal. System shall
also include an angle ball valve with lock wings. Valve shall be Ford
BA13-232W or approved equal. Couplings for connection shall be 3/4"
F.ILP.x1"P/J C.T.S. Ford C-14-34 with stainless inserts or approved equal.

Cover frames shall be installed in non-traffic areas only. Lids shall be
polylids as manufactured by Mid-States Plastics, Inc., model MSILI1, to
facilitate electronic reading. Lids shall have the word "Water Meter" cast
into the cover and include lifter worm locks. Supply meter box lid wrenches.
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7)

Contractor shall verify fit and compatibility of assembly components prior to
ordering. All assemblies shall be suitable for 5/8" x 3/4" Hersey radio-read
meters as furnished, and installed by the City of Harrington. Cover frames
shall be Ford Model A32.

Meter pits shall be installed on the front property line, as close as possible to
the center of the lot in new construction. A minimum separation distance of
ten (10) feet shall be maintained between meter pits and sewer cleanouts, and
also water service lines and sewer laterals.

C. COMMERCIAL SERVICE

1)

2)

3)

All service lines larger than one (1)-inch diameter shall be two (2)-inch
Schedule 80 PVC threaded service pipe or two (2)-inch diameter, SDR-9
copper tube size polyethylene tubing.

For tapping ductile iron and PVC pipe use Ford, series FRS202 stainless steel
tapping sleeve with two (2)-inch CC thread. Use Teflon tape for threaded
service connections. Do not torque saddles or sleeves, without water pressure,
in main.

Use Mueller two (2)-inch CC thread corporation stop, model B25008.

D. GANG METER PITS (Up to Five (5) Meters)

1)

2)

3)

4)

All service lines connecting gang meter pits to water mains shall be two
(2)-inch schedule 80 PVC threaded service pipe or two (2)-inch diameter,
SDR-9 copper tube size polyethylene tubing. The manifold in the pit shall
be schedule 80 PVC pipe. The service pipes downstream of the pit shall be
P.E. SDR-9, one (1)-inch diameter.

The gang meter shall be installed in a precast concrete meter pit by Penn-Cast
Products, Inc. Model #440 as shown on plan, top section only. The service
pipe or tubing has to be installed in a sleeve.

For tapping ductile iron pipe and PVC pipe use Ford, series FRS202 stainless
steel tapping sleeve with two (2)-inch CC thread. Use Teflon tape for
threaded service connections. Do not torque saddles or sleeves, without water
pressure, in main.

Corporation stop shall be Mueller two (2)-inch model B-25008 with CC
thread, or approved equal.
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5)

6)

7)

8)

The setting shall be as detailed on the plans. For each meter in the pit use
Ford yoke 502P, Ford straight yoke ball valve B91-324, Ford straight yoke
check valve HS91-323 and a Ford expansion connection EC-23-W couplings
for connecting to service tubing shall be 3/4" M.IP. x 1" P/] C.T.S., Ford
C-84-34.

Cover shall be Ford MC-36 with twenty (20)-inch lid and thirty-six (36) inch
inside diameter.

Drill 2" hole on house side of pit, 6" below underside of top slab, centered in
the wall to accommodate wiring to building for electronic meter readings.

For gang pits of more than five (5) meters see special City detail sheet.

E. LAYING SERVICE PIPE AND APPURTENANCES

1)

2)

3)

4)

5)

6)

7)

All service pipe shall be carefully inspected for damaged areas. All damaged
pipe shall be cut out and recoupled. Pipe installed during hot weather shall
be allowed to contract to normal length before backfilling. Pipes and fittings
shall be bedded on a solid foundation.

Fittings and valves shall be kept clean, handled carefully and installed
according to the manufacturer's recommendations.

All new service lines shall be installed as directed by the Engineer.

Service lines in streets shall be installed by open cutting or with an
underground piercing tool such as an ACCU-punch or equal. Maximum
diameter of piercing tool to be 2 1/2-inches. Based on bids received, the
Owner may adjust the quantity of the various types of service installation or
eliminate the use of the piercing tool as is in his best interest.

Installation of services by piercing tool shall be performed with all necessary
devices to assure alignment accuracy. Such devices shall include a magnetic
level, launcher, and aiming frame. The Contractor shall demonstrate
installation procedures to the Engineer and the DOT for approval prior to use.

Service connections and meter boxes shall be installed immediately after the

construction of the adjacent main. Postponement after the construction of
service lines will not be allowed.

Requirements for sterilization and pressure testing of service connections
shall be the same as specified for mains in this specification.
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8) The Contractor is responsible for locating existing services, cutting and
reconnect ion with all necessary adaptors or sleeves, within the unit price bid
for service lines. The Contractor shall obtain and pay for then services of a
licensed plumber if required by code.

END OF SECTION

DATE: April 2000 WATER MAINS AND APPURTENANCES

REVISION: SECTION 2 PAGE : 2-14




34ISLNO .0—.2 NOILOINNOD

‘av3d—0Idvyd 38 TIVHS o33N v

‘AINO V3IYY Ol44VdL—NON NI Lld d31L3N TIVLISNI "¢

"AdVL NOT43L HLIM AVIHHL TV dVaM ¢

LUSW 13AON “ONI ‘SOILSY1d SALVLIS—AIN
A8 Q34NLOVANNVIN SV AT AT0d TIVLSNI

e —v 1 —0# QY04
‘SONIM4NOD S°LD r/d L
X d14 ¥/¢ (2)omL

X0g 40

JdNLnd 404 3031d vl
ONTd d0 ONINdNOD LNIOP

/GG1a WISY 40 %G6 0L X09
Y3IANN 3AVY99NS LOVAWOD

X089 1¥0ddNS 0L Q30VdS
ATIVNOI SHD0718 ILIYONOD
anos 9L x 8 X ¥ ()

av3idgHL 137LN0 20
HLIM 20C Sd4 Qd04
31dAavs ONIddvl
133LS SSTINIVLS

"Adld 30IAH3S

NI Ld3SNI 'S'S ANV
av3dgHL 13INI OO HLIM
8005¢—49 A3TIANAN—LNN
ONIMdNOD SSVdd HLIM
HLIM dOLlS NOILVHOdd0D I

‘L “S310N

MOVd Q404 /M 3DIAN3S

d31VM ONILSIX3 OL ._.om_ZZOQ|H S

HLAV3 d384NLSIANN

'SdIHO % NOdNOO
JHL SNIV13d
HOIHM &311NO
3dAL T13HS 3SN

NIVIA
SEIRY

TIAVHO ( (
vad ) )
"NOLONIMYVYH 40 _
ALID A8 Q3ITIVISNI ANV
A3HSINYN4 39 OL H3L3N 'SLY3ISNI 'S'S
o «P/€ X .8/S 0¥ 130N HLIM 6—¥dS ONINL "3'd ¥0
o A3SY3H 3LYAOWNOIOY 08 HOS 3did 30IAY3S 'vId I o
§ OL ¥OLOVYLNOD -
= Y "NIVI ey
“ d3ILVYM NI F¥NSSIHd
o LNOHLIM S3AIFTIS HO =
2 ] 310avS 3ND¥OL 1ON 0d .
m = O
Py + m
4 9¢ —81—88¢—HASd# &
S T~ 300N ‘G803 AB a
5 o | 434NLOVANNYA SY ¥3L13SLId
3 Hj \H LO¢ X .8l Q3LVOl¥aV4—34d
™ R T 77
3aVH9 HSINI

"AdAL AN

d04 MOT38 JLON 33S
‘AINO V3IdV Ol44VHL—NON
NI TIVLSNI  "JANV YA

X08 d3Ll3N ¢¢v Jddo

"dAL) 'SY3HY AVYMIAING
NI SY3LIN ON TIVLSNI

"INIOP 1S3YVIN OL (A18W3SSY
d313N M3IN 40 NOILVTIVLSNI
d404 Q34IN03Y SY) gdN0 ANV
ATVMIAIS ONILSIXT 30V1d3d

.
.

APPROVED

STANDARD SINGLE METER PIT
DETAILC(PREFABRICATED)

NO SCALE

DRAWING: D2-1

SECTION - 2

.
e

REVISION NO

DATE?

CITY OF HARRINGTON

DEPARTMENT OF PUBLIC WORKS
WATER & WASTEWATER DIVISION

CONSTRUCTION STANDARDS




WATER METER LOCATION,TYP.

REPLACE EXISTING SIDEWALK AND CURB (AS
REQUIRED FOR INSTALLATION OF NEW METER
ASSEMBLY) TO NEAREST JOINT. INSTALL NO

FORD A3 METER BOX COVER.
INSTALL IN CENTER OF SIDEWALK
UNLESS OTHERWISE NOTED.

METERS ON DRIVEWAY AREAS.(TYP.)

L

FINISH GRADEj\

TWO(2) FORD BA13—232W
ANGLE BALL VALVES WITH

LOCKWINGS. _ |

FORD U-18-43-6 1/2"
BRANCH PIECE

14"

R R

——TWO(2) FORD HA31-323

[™~—CONTRACTOR TO ACCOMMODATE

20" I.D. x 2’—10" WHITE

PVC CYLINDER\

1" P.E. SDR—9 SERVICE
TUBING (ASTM D—2737)

W/ S.S. INSERTS ——~ /ﬂ'ﬂl

ONE(1) 1”7 F.ILP. x 1”

CHECK VALVES.

3’—0" MIN. COVER

HERSEY MODEL 430 5/8”" x
3/4" METER TO BE FURNISHED
AND INSTALLED BY CITY OF
HARRINGTON.(2 REQUIRED)

!

CONNECT TO EXISTING WATER
SERVICE W/ FORD PACK

P/J CT.S. COUPLINGS, /" TR
FORD #C—14—44

(4) 4” x 8” x 16” SOLID

CONCRETE BLOCKS EQUALLY
SPACED TO SUPPORT BOX.
COMPACT SUBGRADE UNDER

BOX TO 95% OF ASTM D1557.—

JOINT COUPLINGS OR PLUG
TAIL PIECE FOR FUTURE

CONNECTION 2'—0” OUTSIDE
OF BOX (2 REQ'D).

C.T.S COUPLINGS,
FORD #C—-14-34

UNDISTURBED EARTH

TWO(2) 3/4” F.I.P. x
17 P/J

DATE: REVISION NO:2 APPROVED:
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INSTALL PREFAB MANHOLE
STEPS AND PLACE BETWEEN

4'—0" x 4'—-0" HATCH
BILCO MODEL JD—2AL.

4’—0" MIN.

BLOCK COURSES. #4 @ 127
(3)#4 EW. 0.C., E.W.
AROUND
HATCH. !
e m— P TP SN Y
€ LOCATION \ i GATE VALVE, SIZE g
OF VALVES—] 3" TYP AS REQUlRED(TYP.) }<—8” CMU
H _—#4 DOWELS @
[ F K 20" o.c. FILL
;5 — 1 HH
I 1 . §<x CORES WITH
;; N ' N i CONCRETE.
}] ?§ - I vé | 8
KRR T S 1
SUPPORT PIPE AND —— T
18| VALVES ON 6" PEA #
NOTES: GRAVEL.
1. EQUIPMENT SUPPLIED AND s« 2
INSTALLED BY DEVELOPER SECTION "A
MAINTAINED BY CITY OF
HARRINGTON.
2. NOT TO BE INSTALLED IN
TRAFFIC AREAS.
12'—0"(FOR 4" & 6” LINE)
FLANGED WATER 13’_0”(FOR 8” L|NE)
METER MODEL
#S HERSEY:
2”—MVR—160
3" —MVR—350 |
4”"—MVR—650 —_| T
N—UNIFLANGE
POSITION HATCH (TYP.)

OVER METERS
AND STEPS—— |

O

©
I

D.I. PIPE WITH \ | L/ TT \k
M.J. x P.E.

X REDUCER "AS BY—PASS LINE SHALL
W4” 674" OR 87x4” REQUIRED.(TYP.) ALWAYS BE THE SAME
AS REQUlRED(TYP.) PI_AN SIZE AS INCOMING LINE.
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61_8”

FORD 2'x3’ FORD RECTANGULAR METER
E%CTE/;I#&J%% PIT COVER MODEL RM—1
WITH 20" LID.
SIECE. (TYP) /FINISHED GRADE

GATE VALVE OS&Y SIZE
AS REQUIRED: > 8” CMU

D.I. PIPE WITH UNIFLANGE
|44 DOWELS @
M.J. x P.E.(TYP.) (TYP.) 2°—0” 0.C. FILL
CORES WITH
CONCRETE.

FIRE LINE—FLOW

323 ¥

=M L el o7

e

1

3000 PSI CONCRETE

(3)p—K

6” PEA GRAVEL TO SUPPORT
LINE AND EQUIPMENT.(ON

LINE SIZE DETECTOR CHECK VALVE, HERSEY

WELL COMPACTED SUBGRADE) MODEL EDC Il WITH 5/8"x3/4” MVR BYPASS

METER.(SIZE DEPENDING ON FIRE LINE
REQUIREMENT.)

SECTION "A”

NOTES:

1. EQUIPMENT SUPPLIED AND
INSTALLED BY DEVELOPER,
MAINTAINED BY CITY OF
HARRINGTON.

2. NOT TO BE INSTALLED IN
TRAFFIC AREAS.

4"(TYP.) —

POSITION VALVE UNDER
/7METER PIT LID OPENING.

3'—0” METER
PIT Cl‘;Qll/ER
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MAIN MAIN
i .

FIRE LINE BACK FLOW INDUSTRIAL /COMMERCIAL
PREVENTER HOOK—-UP METER HOOK-UP

/—FINISHED GRADE

BUFFALO TYPE 5-1/4" DIA. 3 PIECE SCREW
TYPE VALVE BOX WITH DEEP LID AND #6 OR
#8 ROUND BASE DEPENDING ON VALVE SIZE.
SET ON (2) 4" THICK SOLID CONCRETE BLOCKS.

/

MECHANICAL JOINT
ANCHORING TEE (6" OR
8” MAIN) OR THREADED
ROD "STAR” TIE BOLT

SYSTEM (4” MAIN).—\

MECHANICAL
JOINT VALVE.

—

NEW MAIN INSTALLATION

s FINISHED GRADE

BUFFALO TYPE 5-1/4" DIA. 3 PIECE SCREW
TYPE VALVE BOX WITH DEEP LID AND #6 OR
#8 ROUND BASE DEPENDING ON VALVE SIZE.
SET ON (2) 4" THICK SOLID CONCRETE BLOCKS.

/

STAINLESS STEEL
FORD TAPPING
SLEEVE.

=

MECHANICAL JOINT
TAPPING VALVE. /1

EXISTING MAIN INSTALLATION
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

3.01

3.02

3.03

GENERAL

A.

The Contractor shall furnish all material and shall construct the pipe lines and all
required appurtenances at the locations and to the lines, slopes and elevations shown
on the drawings or designated by the Engineer.

All sewer pipe shall be polyvinyl chloride (PVC) pipe.

The Contractor shall submit certifications to the Engineer that all pipe, fittings and
joints are as specified herein.

POLYVINYL CHLORIDE SEWER PIPE AND FITTINGS

A.

Polyvinyl chloride (PVC) pipe, used for sewer construction, shall equal or exceed the
requirements of ASTM-D-3034 and shall have a minimum standard dimension
(SDR) ratio of 35 and the minimum pipe stiffness, as tested in accordance with
ASTM-D-2412, shall be 45 when measured under 5% deflection at 73°F ahrenheit.
Pipe shall be manufactured with integral wall bell and spigot joints in standard
lengths not exceeding 20.0 feet.

All polyvinyl chloride (PVC) pipe and fittings shall utilize an elastomeric o-ring
gasketed joint, assembled in accordance with the manufacturer's recommendations.

Polyvinyl chloride wye branches, pipe stoppers and other fittings shall be
manufactured in accordance with the same specifications and shall have the same
thickness, depth of socket, and annular space as the pipe. Tee fittings will not be
permitted for use. Wye branches shall be complete pipe sections. Saddles will not
be permitted for use.

Polyvinyl chloride pipe shall be delivered and stockpiled in unit pallets. Stacking of
pallets above five (5) feet in height will not be allowed. If pipe is stockpiled for more
than thirty (30) days prior to installation in the trench, it must be suitably covered
with reflective material to protect the pipe from ultraviolet rays emanating from
sunlight. Do not use plastic sheets. Allow for air circulation under covering.

Bowed sections of pipe will be unacceptable and installation of pipe which has
bowed, whether or not the bow has been corrected, will not be allowed.

POLYVINYL CHLORIDE FORCE MAIN PIPE AND FITTINGS

A.

Pipe shall be manufactured to meet the requirements of ASTM-D->’1785 Polyvinyl
Chloride (PVC) pressure pipe Schedule 80. Pipe shall be manufactured in lengths
not exceeding twenty (20) feet. Pipe shall be integral bell by plain end design.

DATE: April 2006 SEWER PIPE, FORCE MAINS, AND APPURTENANCES

REVISION:
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

Pipe Joints

All pipes to be connected by solvent welding shall be installed by experienced pipe
layers, to the satisfaction of the Engineer. Jointing shall be done in the manner
recommended by the manufacturers. The PVC-compound shall meet ASTM-D-1784
requirements.

Pour concrete thrust blocks according to the details on all horizontal or vertical pipe
bends.

The force mains shall be filled with water supplied by the Contractor, as directed by
the Engineer, and the pressure raised to obtain a minimum test pressure of 75 psi, or
two (2) times the operating pressure, whichever is greater, measured at the highest
point of the section of pipeline under test. Particular care shall be taken to eliminate
all air from the pipeline. The force mains shall be subject to a leakage test at the
specified test pressure, measured at the highest point of the section of pipeline under
test. This test shall be a minimum of four (4) hours duration during which time the
leakage shall not exceed 25 gallons per inch of diameter per mile in 24-hours, and
this is not to include any visible leaks. All visible leaks shall be repaired by the
Contractor at no expense to the Owner. The Contractor shall make any and all
repairs at his expense that may be necessary until the leakage test requirements have
been met.

3.04 POLYETHYLENE (PE) PIPE AND FITTINGS (FOR DIRECTIONAL FORCE MAIN

BORES)

A. PE pipe shall be SDR11 plain end for fusion welding conforming to ASTM F 714
and ASTM D 3035. Minimum pressure rating shall be 160 psi.

B. Molded fittings will conform to ASTM F 714. End sections of PE piping in
directional bore shall have an AWWA (C-207 Class D flanged end butt. Fusion
welded to PE main. Flange shall be drilled to standard 125 pound tenslate.

C. Terminal end of PC pipe shall be connected to continuing ductile iron, PVC or PE
pipe with a flanged expansion joint. The flanged expansion joint shall be a
“FlexTend” flexible expansion joint as manufactured by EBAA, or approved equal.

3.05 PIPE INSTALLATION

A. Pipe and fittings shall be carefully handled and lowered into the trench. Special care
shall be taken to insure that each length shall abut against the next in such a manner
that there shall be no shoulder or unevenness of any kind along the inside of the pipe.

DATE: April 2006 SEWER PIPE, FORCE MAINS, AND APPURTENANCES
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

Before pipe is placed, the bottom of the trench shall be carefully shaped to fit the
lower part of the pipe exterior with reasonable closeness for width of at least 60% of
the pipe width. Bell holes shall be dug sufficiently large to insure the making of
proper joints and so that after placement, only the barrel of the pipe receives bearing
pressure from the trench bottom. No pipe shall be brought into position until the
preceding length has been thoroughly bedded and secured in place. Any defects due
to settlement shall be made good by the Contractor.

Minimum Pipe Slopes:

Assuming an “n-value” of 0.010 for PV, the table below provides the minimum
allowed pipe slopes.

Sewer Size Minimum Slope in
Feet/100 Feet
8 inch 0.28
10 inch 0.22
12 inch 0.17
15 inch 0.12
18 inch 0.10
21 inch 0.08
24 inch 0.06

Proper and suitable tools and appliances, for the safe and ¢convenient handling and
laying of pipe, shall be used.

Whenever a pipe requires cutting to fit into the line or to bring it to the required
location, the work shall be done in a satisfactory manner so as to leave a smooth end.

The pipes shall be thoroughly cleaned before they are laid and shall be kept clean
until the acceptance of the completed work. The open ends of all pipelines shall be

provided with a stopper carefully fitted so as keep dirt and other substances from
entering. This stopper shall be kept in the end of the pipeline at all times when laying

is not in actual progress.

DATE: April 2006 . SEWER PIPE, FORCE MAINS, AND APPURTENANCES

REVISION:

SECTION 3 PAGE : 3-3




CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

All concrete required to support and reinforce wye branches, bends and other fittings
shall be placed as directed, and the cost thereof shall be included and covered within
the price bid.

Backfill materials shall be hand placed and mechanically tamped in six (6)-inch
layers, placed uniformly on both sides of the pipe, to a point at least one (1) foot

above the pipe crown. Each layer shall be thoroughly compacted for the full trench
width and under, around and over the pipe.

Pipeline detectable tape shall be installed continuously along all sewer mains. The
tape shall be installed directly above the pipe and twelve (12)-inches from the ground
surface. The tape shall be Lineguard Type I Detectable tape as manufactured by
Lineguard, Inc., of Wheaton, Illinois or equal. The tape shall be a minimum of two
(2)-inches wide, imprinted with the words "CAUTION--SEWER LINE BELOW"
and be capable of being detected with inductive methods.

The pipe used for stream crossing shall be ductile iron encased in concrete within the
limits of the stream and to a point ten feet (10') from each bank. All pipe located
within ten feet of a stream shall be ductile iron. Wherever possible, the line shall be
located three feet (3') or more below the stream bed at stream crossing.

For refill of the remaining trench depth, refer to "Excavation and Backfill" Section
of these specifications.

3.06 LAYING PIPE IN FREEZING WEATHER

No pipe shall be laid upon a foundation into which frost has penetrated, nor at any time when
the Engineer shall deem that there is danger of the formation of ice or the penetration of frost
at the bottom of the excavation, unless all required precautions as to the minimum length of

open trench and promptness of backfilling are observed.

3.07 ARTIFICIAL FOUNDATION

Whenever directed, the Contractor shall lay pipe upon an artificial foundation which he shall
construct. Such foundation may consist of gravel or of concrete; all to be of the form and
dimensions and place according to the details or in the manner required by the Engineer.

3.08 TESTING

A Gravity sewer to be tested in accordance with the following:

1)

Contractor shall furnish all labor, tools, materials, and equipment, including
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

water, pumps, compressors, stopwatch, gauges, and meters, subject to the
approval of the Engineer for testing in accordance with these specifications.

2) The Engineer shall be notified in advance of all tests, and all tests shall be
conducted to his entire satisfaction.

3) The Gravity sewer shall be mirror, mandrel, and air tested as follows:

a.

MIRROR TEST:

Upon completion of pipe laying and backfilling to a point at least two
(2) feet above the crown of the pipe, the Engineer will conduct a
mirror test to check for defects, excess deflection, leakage, and for
horizontal or vertical misalignment. Mirror testing shall consist of
reflecting sunlight or artificial light via mirrors through the completed
section of pipeline, which, in order to be accepted. shall be true and

straight in horizontal and vertical alignment to_allow for the full
passage of the reflected light.

MANDREL TEST:

Sanitary sewer pipe shall be deflection tested not less than 30 days
after the trench backfill and compaction has been completed. The test
shall be conducted by pulling an approved solid pointed mandrel
through the completed pipeline. The diameter of the mandrel shall be
95 percent of the inside diameter of the pipe. The mandrel shall be
arigid, non-adjustable mandrel having an effective length of not less
than its nominal diameter.

Testing shall be conducted on a manhole to manhole basis and shall
be done after the line has been completely cleaned and flushed. Any
portion of the sewer which fails to pass the test shall be excavated,
repaired or realigned and retested with both air and deflection tests.

LEAK TESTING USING AIR:

1) Sewers shall be tested in sections of not more than 400 foot
lengths unless otherwise approved by the Engineer. Each
section shall be tested immediately upon completion thereof.
Each section shall meet the air pressure drop limitations
specified herein. '

2) All material and labor required for leakage tests shall be
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3)

4)

5)

furnished by the Contractor.

Sewers shall be tested using the low-pressure air method in
accordance with the requirements of ASTM C-828 and the
Uni-Bell Plastic Pipe Association recommendations, based
upon the Ramseier test time criteria. Procedural and
equipment details shall be submitted to the Engineer prior to
acceptance of its use for testing.

If the test time for the designated size and length elapses
before the test pressure drops 0.5 psig, the section undergoing
the test shall have passed.

If the pressure drops 0.5 psig before the appropriate test time
has elapsed, the air loss rate shall be considered excessive and
the section of pipe has failed the test. Contractor shall
determine, at his own expense, the source or sources of
leakage and he shall repair or replace all defective materials
and/or workmanship to the satisfaction of the Engineer. The
completed pipe installation shall then be retested and required
to meet the requirements of this test.

3.09 BORING AND JACKING OF SANITARY SEWER

A. Where possible, an approach trench shall be excavated far enough to provide a
jacking face of at least three (3) feet from a pavement surface. This open face shall
be shored securely to prevent slipping or raveling of the face.

B. Boring pits shall be large enough to contain all necessary equipment and tools.
Adequate provision shall be made for the removal of excavated material.

C. A substantial backstop of heavy timber or steel beams shall be provided to take the
thrust of the jack or boring equipment.

D. As material is excavated or bored ahead of the pipe, the pipe shall be jacked in to
follow this excavation. The distance dug ahead of the pipe shall not exceed six

(6)-inches.

E. The installation of casing pipe and the boring or excavation shall be done
simultaneously.

F. Voids between the sleeve and excavation shall be filled by pressure grouting.
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Cement grout shall be used to seal the pipe ends between the carrier pipe and sleeve.
A one (1)-inch PVC pipe shall be installed in the downgrade seal to permit drainage.

Steel pipe sleeve shall be furnished in random lengths of the diameter shown on the
plans and noted in the proposal and shall conform to the requirements of AWWA
C-200; Grade B pipe shall be used. The pipe, including field connections, shall be
coated with bitumastic compound, inside and outside. Pipe wall thickness for sleeves
shall be standard thickness. All joints for casing pipe shall be made by continuous
weld completely around the perimeter of the pipe in accordance with AWWA C-206.

Carrier pipe shall be as required by the plans.

Use runners or cradles to support the pipe in the casing. A minimum of three (3)
supports is needed per joint of pipe providing a maximum span of 6 1/4-feet for PVC
pipe lengths of 12.5 feet or less. The maximum span between supports for pipe
lengths of 19 to 20 feet must not exceed 7.5 feet.

3.10 DIRECTIONAL BORE (FORCE MAIN ONLY)

A. The system must be remotely steerable and permit electronic monitofing of tunnel
depth and location. The system must be able to control the depth and direction of the
pipe and must be accurate to a window of +/- 2 inches.

B. The system must be capable of turning 90 degrees in a 35 foot radius.

C. The system shall utilize a fluid-cutting process, using a liquid clay such as bentonite.
This clay must be total inert and contain no risk to the environment. -

D. Liquid clay shall remain in the tunnel to increase stability of the tunnel and provide
a lubricant to reduce frictional drag when the pipe is installed.

E. Spoils shall be recovered by use of a vacuum system mounted on a vehicle for
removal of spoils to an approved spoils site. Spoils shall not be discharged into
sewers or storm drains.

F. The equipment must be capable of completing the boring in a single bore.

G. Equipment must be fitted with a permanent alarm system capable of detecting an
electrical current. The system will have an audible alarm to warn the operator when
the drill head nears electrified cables.
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3.11 SEWER MANHOLES

A. GENERAL

)

2)

3)

The Contractor shall have the option of constructing shallow (4' or less)
manholes of precast reinforced concrete or "SS" sewer brick as indicated on
the drawings. Manholes deeper than four (4) feet will be precast reinforced
concrete.

Manbholes shall be built at such points on the pipelines, and of such form and
dimensions as are shown on the drawings or as may be directed. Manholes
shall be built as pipe laying progresses, and the Engineer may stop work
entirely on the pipe laying, if manhole construction is delayed to such an
extent as to be hazardous to construction or the public.

Manholes shall be spaced no more than 400 feet apart and at all bends in
gravity sewer mains.

B. PRECAST REINFORCED CONCRETE MANHOLES

y)

2)

3)

4)

S)

Precast reinforced concrete risers, eccentric cones and bases shall be in
conformance with ASTM Designation C 478. Joints between riser sections
shall be fitted with an "O" ring rubber gasket, meeting the requirements of
ASTM Designation C 443. Installation of risers shall be in accordance with
manufacturer's recommendations under the supervision of the Engineer.

Precast reinforced concrete base and riser sections shall be as manufactured
by Atlantic Concrete Products Company, Virginia Precast Corporation, or
equal.

Interior and exterior joint spaces of all manhole risers shall be filled prior to
application of the exterior waterproofing. The interior joint shall be
mortared. The exterior joint may be mortared or filled with a joint filler
compound. Said compound shall be Pioneer 301 as manufactured by Daubert
Chemical Company, Oakbrook, Illinois, or equal.

Lifting holes in the walls of precast reinforced concrete risers will be allowed
but shall be plugged with rubber stoppers and grouted flush with face or
manhole wall after installation of manhole riser sections. Not more than two
(2) holes shall be cast in the walls of each riser section for the purpose of
handling.

The exterior surface of all precast manholes shall receive a minimum two (2)
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coat application of a 68% solids coal tar type protective coating. The total
average dry film thickness shall measure 24 mils with no single measurement
to be less than 20 mils. Surface shall be prepared in accordance with the
manufacturer's instructions and coatings applied in the field in a manner
acceptable to the Engineer. The coating material shall be Bitumastic Super
Service Black manufactured by Koppers Company, Inc., Pittsburgh,
Pennsylvania, Tar Jet Super Black XX-32-B-22 manufactured by Pennsbury
Coatings Corp., New Britain, Pennsylvania, or equal.

6) All pipe-to-manhole connections in the precast manhole shall be made by
means of an integrally cast flexible connector which shall be Lockjoint
flexible manhole sleeve as manufactured by Interpace Corp., Parsippany,
New Jersey, or A-Lok flexible manhole gasket as manufactured by A-Lok
Corp., Trenton, New Jersey, or equal.

C. FLOW CHANNELS

1) Manhole flow channels and benches shall be constructed of"SS" sewer brick
with care taken to secure smooth and even surfaces with full special mortar
joints. Channel sections shall be built up to true line and radius, and curved
sections shall provide a uniform transition in the flow direction.

2) Materials and construction of flow channels shall be in accordance with
appropriate sections for materials so used, as hereinafter specified.

3) Precast concrete flow channels shall not be allowed.

D. CONCRETE

All concrete for manhole base slabs and cradles, encasements, blocking, etc. shall
have a minimum compressive strength of 3,000 psi at twenty-eight (28) days.

E. BRICK

All brick shall conform to the "Standard Specifications for Sewer Brick," ASTM
Designation C 32, Grade SS, except that the maximum absorption for the average of
five (5) bricks shall not exceed 10%; and the individual brick maximum shall not
exceed 14%.

F. MORTAR

1) Cement shall be in accordance with "Standard Specifications for Portland
Cement", ASTM Designation C 150 for Type IL.
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2)

3)

4)

Sand shall be composed of sharp, angular, silicious grains, coarse, or graded
from fine to coarse, with the coarsest grains predominating, and sensibly free
from clay, loam, dirt, mica, organic matter, or other impurities. Sand
containing more than 5% by weight of foreign material shall not be used.
This limit may be changed for special classes of work, if hereinafter
specified. Sand exhibiting more than an acceptable amount of fine matter or
impurities may be required to be washed after delivery on the work or shall
berejected altogether. Sand for mortar shall be screened to reject all particles
of a greater diameter than 1/4-inch and shall not contain more than 5% by
weight of a very fine material.

Unless hereinafter specified otherwise, all mortar shall be composed of
cement and sand of the character above specified. The proportion of volume
shall be one (1) part of cement to two (2) of sand. One volume of cement
shall be 94 pounds net. One volume of sand shall be 0.9 cubic feet, the sand
not being packed more closely than by throwing it into a box in the usual
way. Mortar shall be fresh mixed in small batches for the work in hand.
Tight boxes or platforms made for the purposes shall be used. The sand and
cement shall be thoroughly mixed dry, in the proper proportions, until
uniform color has been produced, whereupon a moderate dose of water shall
be added, so as to produce a stiff paste of the proper consistency.

Sand obtained from the excavation shall not be used.

G. LAYING BRICK

1)

2)

3)

4)

5)

All brickwork shall be laid by competent professionals.

All brick shall be laid in a full bed of mortar with all vertical and horizontal
joints filled solid with mortar.

Joints shall not be less than 3/8-inch or more than 1/2-inch wide except as
otherwise specified.

No brickwork shall be laid when the temperature is below 40° or when the
indications are for lower temperatures within twenty-four (24) hours. The
Contractor shall take such measures as may be approved to prevent brickwork
from being exposed to freezing temperatures for a period of not less than five
(5) days after laying.

Special care shall be taken in laying brick in inverts of manholes to insure a
uniform flow of water through the sections. In such locations, joints shall not
exceed 1/16-inch in thickness and each brick shall be laid in full mortar bed
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with joints on bottom side and end made in one operation. No grouting or
working in of mortar after laying the brick, will be permitted.

H. MANHOLE STEPS

Y

2)

3)

4)

Manhole steps shall be made of 3/8-inch diameter (No.3) steel reinforcing
bars, ASTM Designation A 615, Grade 60, encased in polypropylene plastic.
Manhole steps shall have notched tread ridge with retainer lug on each side.

Manhole steps shall be cast in place during manufacture of precast reinforced
concrete manholes or placed in brick manholes during construction.
Embedment length shall be suitable for minimum five (5)-inch thick, precast
reinforced concrete riser walls.

Manhole steps shall be OSHA approved and as manufactured by; M.A.
Industries, Inc., Peachtree City, Georgia; ICM, Inc., Jacksonville, Arkansas,
or equal.

Manhole steps shall be spaced twelve (12)-inches apart. The maximum

spacing from top of manhole to the first step shall not exceed sixteen
(16)-inches. ‘

L MANHOLE FRAMES AND COVERS

1)

2)

3)

4)

J. TESTS

Frames and covers for manholes shall be set by the Contractor as the work
progresses. The frame shall be well bedded in mortar.

Frames and covers shall be Neenah Model R-1642 heavy duty, solid lid, with
one (1) pick hole. Material for frames and covers shall be in accordance with
standard specifications for gray iron castings ASTM A-48 for Class 35.

The maximum allowable vertical adjustment of manhole cover frames shall
be 12 inches. Adjustments shall be made with brick and mortar or precast
adjustment rings.

Manhole stubs shall be extended four (4) feet outside of the manhole wall,
unless otherwise detailed. The stub end shall be plugged.

If inspection reveals any visible leakage or seepage in any manhole, the Contractor
will be required to accomplish such remedial measures as may be directed by the
Engineer. Caulking or patching of interior manhole surfaces will not be acceptance.
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3.12  SEWER HOUSE CONNECTIONS

A.

GENERAL

1)

2)

3)

4)

5)

In all house connections, each property shall be separately and independently
connected with the sanitary sewer, and for the purpose of this regulation, each
side of a so-called double house shall be considered as a separate property
and each side must have a separate house connection located entirely within
its boundaries.

The City must be given ample notice (48 hours) in order to examine the work
before ordering the backfilling to begin.

Any part of the work which may have to be covered without previously
obtaining the consent of the City, shall be uncovered for examination if so
ordered by City.

The backfilling around a house connection shall be so executed as not to
injure the joints of the pipes.

All sewer laterals for house connections shall connect directly to the gravity
main using a Y-branch connection. No laterals shall be allowed to connect
to a manhole.

HOUSE CONNECTION CONSTRUCTION

1)

Cleanouts

a. At least one cleanout must be provided on every house connection.

b. Location(s) of cleanout(s) shall be governed by the following
consideration:

- Maximum pipe run between cleanout(s) shall be seventy-five
feet (75").

- A cleanout brought to grade shall be placed immediately
upstream from deviation from straight horizontal alignment
of more than 22 %; degrees (1/16 bend).

- Only one 22 ; degree bend will be permitted per one hundred
feet (100") without a cleanout.
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c. A sanitary lateral cleanout shall be placed on the lateral within five
feet (5") of the building to be serviced.

d. A cleanout brought to grade shall be placed immediately upstream
from each deviation from straight grade.

€. The cleanout cover shall be installed to match finished grade and
shall be supported with compacted earth or a cement base as needed
to maintain cover at finished grade.

f. Cleanouts shall be connected to the house line with “wye” fittings
with the cleanout leg pointing upstream.

g. All cleanouts shall be plugged to prevent infiltration of ground or
surface water.

C. PIPE SIZE

1)

2)

3)

No gravity type house connection shall be less than six inches (6") internal
diameter from main to property line, four inches (4") to house.

Each house connection shall be laid on an even grade and straight line, where
feasible.

The grade of a house connection wherever possible shall not be less than two
percent (2%) nor greater than ten percent (10%); but in every case shall be
subject to the judgement of the City.

D. GREASE TRAP

1)

2)

3)

A properly designed ventilated grease trap shall be interposed between the
house connection and the kitchen and pantry sinks of every hotel, eating
house, restaurant, cooking establishment or gasoline service station.

No trade wastes, such as those from factories, laundries, dairies, etc., shall be
discharged into the sanitary sewer except by special permission from the City
of Harrington.

Grease trap design and installation shall be as per current Kent County,
Delaware Standards.
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INSPECTION

1) Sewer inspection is available from 8:00 A.M. to 4:00 P.M., Monday through
Friday except for holidays.

2) Requests for sewer inspection shall be made at least 48 hours in advance by
calling 422-1110.

PIPE CLASSIFICATION AND PIPE REQUIREMENTS

The pipe used for either house connections or sewer extensions must meet the
requirements of most recent ASTM specifications and good engineering practice.

HOUSE CONNECTIONS

Polyvinyl Chloride - PVC Schedule 40 with cemented coupling joints, rubber
compression joints or SDR-35 pipe shall be used for sewer house connections.

STREAM CROSSING

The pipe used for stream crossing shall be ductile iron encased in concrete within the
limits of the stream and to a point ten feet (10') from each bank. All pipe located
within ten feet of a stream shall be ductile iron. Wherever possible, the line shall be
located three feet (3') below the stream bed at stream crossing.

RESIDENTIAL SEWER CONNECTIONS

Taps and sewer laterals shall be situated to maintain a minimum of ten feet (10') of
separation from any water service or water supply.

END OF SECTION
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DOGHOUSE MANHOLE DETAIL
NO SCALE

D3-S5

DRAWING:

SECTION - 3

REVISION NO.

DATE?

CITY OF HARRINGTON
DEPARTMENT OF PUBLIC WORKS

WATER & WASTEWATER DIVISION

CONSTRUCTION STANDARDS




1
MANHOLE STEPS B
=N
BRICK T L]
FLOW CHANNEL NI
AND BENCH ~ L
] [
L I
TERMINAL 1T —WAY

MANHOLE STEPS

yd -
N A -
%
— BRICK
. FLOW CHANNEL
AND BENCH
DATE: REVISION NO.: APPROVED:
CITY OF HARRINGTON TYPICAL MANHOLE FLOW CHANNEL DETAIL
DEPARTMENT OF PUBLIC WORKS NO SCALE
WATER & WASTEWATER DIVISION
CONSTRUCTION STANDARDS SECTION - 3 DRAWING: D3-6
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BUILDING LATERAL CLEANDOUT DETAIL
NO SCALE

D3-7

DRAWING?

SECTION - 3

REVISION NO.

DATE?

CITY OF HARRINGTON
DEPARTMENT OF PUBLIC WORKS

WATER & WASTEWATER DIVISION
CONSTRUCTION STANDARDS
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APPROVED

SEWER LATERAL RESTORATION DETAIL
NO SCALE

D3-8

DRAWING:

SECTION - 3

REVISION NO.

DATE?

CITY OF HARRINGTON
DEPARTMENT 0OF PUBLIC WORKS

WATER & WASTEWATER DIVISION

CONSTRUCTION STANDARDS




j

AND FLANGE, AS

REQUIRED

FORCE MAIN \\

HDPE

\

EXPANSION JOINT \

FLANGED FLEXIBLE

HDPE REDUCER

EXPANSION JOINT SHALL BE “FLEXTEND” AS MANUFACTURED

BY EBAA, OR APPROVED EQUAL.

NOTE:

D.I. OR PVC
FORCE MAIN

DIRECTIONAL BORE
TERMINAL END EXPANSION JOINT

DATE?

REVISION NO.2

APPROVED:

CITY OF HARRINGTON
DEPARTMENT OF PUBLIC WORKS

WATER & WASTEWATER DIVISION

CONSTRUCTION STANDARDS

DIRECTIONAL BORE
TERMINAL END EXPANSION JOINT
NO SCALE

SECTION - 3

DRAWING: D3-9




FINISHED GRADE —I

RESTRAIN ALL PIPE JOINTS AND FH—HNGS

RESTRAIN ALL PIPE
JOINTS AND FITTINGS
TO A DISTANCE AS
REQUIRED BY THE
CITY’S CONSTRUCTION
ENGINEER

PRESSURE
SEWER PIPE

80" 8'-0"

NO JOINTS BETWEEN FITTINGS

SECTION

NOTES:
1. THESE METHODS ARE TO BE USED WHEN INSUFFICIENT COVER EXISTS

TO ALLOW PRESSURE PIPE TO CROSS ABOVE/BELOW CONFLICT PIPE WHILE

MAINTAINING A MINIMUM VERTICAL SEPARATION OF 18" FROM WATER

AND 12" FROM OTHER AND A MINIMUM COVER OF 36" TO FINISHED GRADE.
2. ALL PRESSURE SEWER PIPE JOINTS AND FITTINGS SHALL BE RESTRAINED.

CONFLICT PIPE

RESTRAIN ALL PIPE
JOINTS AND FITTINGS
TO A DISTANCE AS
REQUIRED BY THE
CITY’'S CONSTRUCTION
ENGINEER

—

©
M

MIN. COVER

MECH.
RESTRAINED
JOINTS (TYP.)

2 1/2 (PREFERRED)
OR 45 ELBOWS

PRESSURE SEWER PIPE CONFLICT DETAIL

NOT TO SCALE

DATE:3/27/2007

REVISION NO.:

APPROVED:

CITY OF HARRINGTON

PRESSURE SEWER PIPE
CONFLICT DETAIL

DEPARTMENT 0OF PUBLIC WORKS
WATER & WASTEWATER DIVISION
CONSTRUCTION STANDARDS

SECTION -

DRAWING: PS-01




OPENING DIA.
PLUS 2’ LONG

CONFLICT MANHOLE—PARTIAL PLAN

STANDARD TRAFFIC MANHOLE

TOP SLAB REINFORCING AREA OF
FRAME_AND COVER
(SS—15) 20 SQ. IN./FT. MIN.
8" MIN. \
N
_‘ = 5 A — WHERE_CONDITIONS PERMIT,
OB RTEN ST F v OWEST POINT OF CONFLICT
REINFORCED MAIN SHOULD BE AT OR
CONCRETE WALL |- ABOVE CL OF STORM SEWER
8" MIN. i :
NEW PRESSURE SEWER
“Th2” MIN— A MAIN (NO_JOINTS PERMITTED
2h 4 INSIDE MANHOLE)
Q ‘ - )
HATCHED AREA SHALL BE : : R e ROPOSED
EQUAL TO TWICE THE INTERNAL ]
ARFA OF THE STORM - 6" MIN.
SEWER

T SRR TIB MIN.

BASE SLAB MINIMUM STEEL f
AREA OF 20 SQ. IN/FT SLOPED GROUT TO AVOID
STANDING WATER

NOTES:

1. CONFLICT MANHOLE WILL BE ALLOWED WHERE DESIGN PROBLEMS
AND ECONOMICS PROVE THEM TO BE THE ONLY VIABLE SOLUTION
AS APPROVED BY THE CITY OF HARRINGTON DEPT. OF PUBLIC WORKS.

2. CONFLICT MANHOLES ARE NOT PERMITTED FOR WATER MAINS
CONFLICTING WITH SANITARY SEWER SYSTEMS.

CONFLICT MANHOLE—=SECTION

NOT TO SCALE

DATE: 3/27/2007 |REVISION NO.2 APPROVED:

CITY OF HARRINGTON PRESSURE SEWER AND

DEPARTMENT OF PUBLIC WORKS ST”ﬁxNggféND‘é'%'i';'[mT
WATER & WASTEWATER DIVISION

CONSTRUCTION STANDARDS SECTION - DRAWING: PS—02




FROM PUMPING STATION

RESILIENT SEATED \

WEDGE GATE VALVE
WITH SCREW TYPE

VALVE BOX
12" VARIES
MECHANICAL JOINT WYE
SECTION @ 7
PROVIDE RETAINER
GLANDS OR
BUTTRESS WYE
PLAN
FORCE MAIN
FINISHED GRADE STANDARD TRAFFIC MANHOLE FRAME AND
_\ /_COVER — SEE DETAIL CO-03
>
<
=3
© MALE QUICK DISCONNECT HOSE
{ 1 CONNECTION W/ FEMALE CAP
. \ \/
=z
s /=———36” R.C.P. CHAMBER
~
[ — FLANGED D.I. SPACER;
LENGTH AS REQUIRED
/7/—4” D.I.
e /—BR\CK LEVELING SUPPORTS
8” GRAVEL BEDDING
MECHANICAL JOINT PROVIDE RETAINER
GLANDS OR BUTTRESS
‘ G ELEVATION SAME AS FORCE MAIN G
SECTION
EMERGENCY PUMPING CONNECTION DETAIL
NOT TO SCALE
DATE:3/27/2003 REVISION NO.: APPROVED:

CITY OF HARRINGTON EMERGENCY PUMPING

DEPARTMENT OF PUBLIC WORKS CONNECTION DETAIL
WATER & WASTEWATER DIVISION

CONSTRUCTION STANDARDS SECTION — DRAWING: PS—03




NOTES:

1. LINE MANHOLE INTERIOR 3 COAT SYSTEM MODIFIED POYAMINE EPOXY
BY (TNEMEC)

2. ELEVATION OF GRAVITY SEWER INVERT SHALL BE MINIMUM 3" ABOVE
ELEVATION OF FORCE MAIN CROWN.

3. PROVIDE SMOOTH UPWARD SLOPING BRICK OR CONCRETE CHANNEL
FROM FORCE MAIN TO GRAVITY SEWER.

MODIFIED POLYAMINE
EPOXY LINING BY TNEMEC

MH PERFORATIONS STANDARD TRAFFIC MANHOLE FRAME AND
COVER — SEE DETAIL
EXISTING GRADE'
—I BRICK ADJUSTMENT COURSES, 12" MAX.

CEMENT MORTAR

MANHOLE STEP o
SEE DETAL ——— | ",

- CROWN OF FORCE MAIN
4 | /PVC FORCE MAIN
|/ (MINIMUM "SDR 21) ~ REDUCERS Ve
"/ TRACER WIRE AND TAPE

/AND FORCE MAIN
| 5'-0 (MINIMUM SDR 21)
i TRACER WIRE
TRACER TAPE. TIOW AND TAPE
15 FLOW -

o

PV ya
GRAVITY SEWER o
-4 .

. MINIMUM RATIO SIZE: MANHOLE
L CONNECTION PIPE SIZE WILL
& BE 2.0 x FORCE MAIN PIPE AREA
N A P FLEXIBLE GASKET
DRBEEET R
BRICK OR CONCRETE
FLOW CHANNEL

4'-0” DIA. REINFORCED
GRAVEL BEDDING PER
PRECAST CONC. MANHOLE STANDARD MANHOLE DETAIL
(SEE DETAIL)

STANDARD PRECAST
CONCRETE MANHOLE-—

(SEE DETAIL)
FORCE MAIN DISCHARGE MANHOLE DETAIL
NOT TO SCALE
DATE:3/27/2007 |REVISION NO.t APPROVED:
CITY OF HARRINGTON FORCE MAIN

DISCHARGE

DEPARTMENT 0OF PUBLIC WORKS MANHOLE DETAIL

WATER & WASTEWATER DIVISION

CONSTRUCTION STANDARDS SECTION — DRAWING: PS—05




@ OF MANHOLE

CORROSION RESISTANT PIPE SWAY
STRUT ASSEMBLY (ANVIL
INTERNATIONAL FIG. C—=211,

SIZE B)

STANDARD TRAFFIC MANHOLE
FRAME AND COVER — SEE DETAIL

24” (MIN.) CLEAR OPENING

FINISHED
GRADE

VALVE KEY EXTENSION BAR WITH 2 SQ.

POLYPROPYLENE "'|| "ﬂi
DRAINAGE ELBOW

2" COMBINATION SEWAGE

AIR RELEASE/VACUUM RELIEF 6" MIN

VALVE (A.R.I” MODEL D— ozo)\\

/]

2 BRASS NIPPLE

O g |

FOR 2" NIPPLE WITH VALUE ™~
SECURE  SWAY STRUT BRA

TO WALLS WITH 9/16" S.S. EXPANSION
BOLTS WITH N.

EMBEDMENT (TWO AT 90") —— |

4" RESILIENT SEATED
FLANGED_GATE VALV

E
LAID_ FLAT WITH BEVEL
GEARING METROSEAL—/
250 BY US PIPE)

DUCTILE IRQN FLG. FORCE QAIN

FINISHED GRADE

|

\N

TEE WITH 4~ FLG. OUTLET (4
THROUGH 12" DIAMETER FORCE

MAINS ONLY — SEE NOTE N

FOR LARGER DIAMETERS

16” W x 8" HT. CONCRETE
BLOCKS EQUALLY SPACED
FOR UNIFORM SUPPORT:

UNDISTURBED
EARTH

NOTES:

OPERATING NUT AT END AND
GUIDE MOUNTED TO MANHOLE AND SET PLUM

PRECAST REINFORCED CONCRETE FLAT TOP
TO BE DESIGNED FOR H—20 LOADING (WITH
FRAME CAST IN).

RUBBER GASKET JOINTS ASTM C443 (TYP.)
5/8 " STAINLESS STEEL ROD

|~ [ STD. NON—CORROSIVE SLIP RESISTANT MANHOLE

STEPS AT 12" 0.C. THE STEPS SHOWN IN A
™~ SINGLE VERTICAL ALIGNMENT AND SHALL NOT
\BE STAGGERED.(SEE MANHOLE STEP DETAIL)

N 1 1/2 ” BRASS BALL VALVE (ASTM A124)
\WITH POLYPROPYLENE MALE CAMLOCK FITTING

ADJUSTABLE, STAINLESS STEEL PIPE

STANCHION SADDLES WITH U—BOLTS,
TYP. OF 2 (ANVIL INTERNATIONAL FIG.
\191 OR APPROVED EQUAL)

48" DIA, PRECAST REINFORCED CONCRETE
MANHOLE DESIG 0 LOADING IN
ACCORDANCE WITH ASTM C478 (LATEST) WITH
OPEN BOTTOM SECTION, "DOGHOUSE” STYLE (3"

THROUGH 12" DIAMETER FORCE MAINS ONLY —
SEE NOTE NO. 5 FOR LARGER DIAMETERS)

6” (TYP.)
SET MANHOLE SUPPORT BLOCKS ON 12”

COURSE OF AASHTO M47, NO. 57 AGGREGATE
TO PIPE SPRINGLINE ELEV.

1. COAT MANHOLE INTERIOR/EXTERIOR FRAME AND COVER AND APPURTENANCES EXCEPT

IRON PIPE WITH/TNEMEC

2. INSTALL COMPLETE SET OF MANUFACTURER—FURNISHED BACKWASH ACCESSORIES
ON EACH VALVE PER MANUFACTURER DRAWINGS.

3. ALL HARDWARE, RODS, TIES AND ASSEMBLIES SHALL BE STAINLESS STEEL.

4. 14" THROUGH 30" DIAMETER FORCE MAINS SHALL BE THICKNESS CLASS 55
DUCTILE IRON PIPE WITH A 4" DIAMETER FLG. WELDED—ON OUTLET. DUCTILE
IRON PIPE SHALL EXTEND THROUGH THE MANHOLE WALLS.

MANHOLE INSIDE DIAMETER SHALL BE 60" FOR 14" THROUGH 30" DIAMETER

FORCE MAINS.

COMBINATION SEWAGE AIR _RELEASE /VACCUM RELIEF VALVE

AND MANHOLE DETAIL —

GRA

SS/NON—TRAFFIC AREAS

NOT TO SCALE

DATE: 3/27/2007 REVISION NO.:

APPROVED:

CITY OF HARRINGTON
DEPARTMENT 0OF PUBLIC WORKS
WATER & WASTEWATER DIVISION

CONSTRUCTION STANDARDS

COMB. SEWEGE AIR RELEASE/
VACUUM RELIEF VALVE & MH
DETAIL-GRASS/NON-TRAFFIC AREAS

SECTION - DRAWING: PS-06




¢ OF MANHOLE

STANDARD TRAFFIC MANHOLE
FRAME AND COVER — SEE DETAIL
24" (MIN.) CLEAR OPENING
FINISHED
GRADE
POLYPROPYLENE T T F aar g
wl  DRAINAGE ELBOW =]]=]]= 7 EIlE
3 2" COMBINATION SEWAGE TN
S| . AR REI(EASE/VACUUM RELIEg 6" MIN
gl& VALVE (AR.I” MODEL D-020 ™~ PRECAST REINFORCED CONCRETE FLAT TOP
Zl= 2" BRASS NIPPLE T e TO BE DESIGNED FOR H—20 LOADING (WITH
2|5 MPT X MPT ™ ol 3 g FRAME CAST IN).
= x T RUBBER GASKET JOINTS ASTM C443 (TYP.)
= ~ s
=2 SECURE SWAY STRUT BRACKET T STD. NON—CORROSIVE SLIP RESISTANT MANHOLE
%] TO WALLS WITH 9(15" S.S. EXPANSION|— STEPS AT 12" O.C. THE STEPS SHOWN IN A
| BOLTS WITH 3" MIN. = _/N' =~ SINGLE VERTICAL ALIGNMENT AND SHALL NOT
“| EMBEDMENT (TWO AT 90°) BE STAGGERED.(SEE MANHOLE STEP DETAIL)
e 1 1/2 ” BRASS BALL VALVE (ASTM A124)
CORROSION RESISTANT PIPE SWAY BlbS WITH POLYPROPYLENE MALE CAMLOCK FITTING
STRUT ASSEMBLY (ANVIL
INTERNATIONAL FIG. C—211,
SIZE B)
" BALL CORPORATION VALVE 48" DIA. PRECAST REINFORCED CONCRETE
gMUELLE 300 MODEL MANHOLE DESIGNED FOR H—20 LOADING IN
S —— SEETONS, TS Com (AT
éﬁgc\ﬁs’( E%"UX‘LTEYCS?FN/&:%EDTE THROUGH 12" DIAMETER FORCE MAINS ONLY —
FOR UNIFORM SUPPORT: SEE NOTE NO. 4 FOR LARGER DIAMETERS)
4" THROUGH 30" DIAMETER "
FORCE MAIN 6" (TYP.)
SET MANHOLE SUPPORT BLOCKS ON 12"
UNDISTURBED COURSE OF AASHTO M47, NO. 57 AGGREGATE
EARTH TO PIPE SPRINGLINE ELEV.

NOTES:

1. COAT MANHOLE INTERIOR/EXTERIOR, FRAME AND COVER AND APPURTENANCES EXCEPT
IRON PIPE WITH/COAL TAR EPOXY COATING.

2. INSTALL COMPLETE SET OF MANUFACTURER—FURNISHED BACKWASH ACCESSORIES
ON EACH VALVE PER MANUFACTURER DRAWINGS.

3. ALL HARDWARE, RODS, TIES AND ASSEMBLIES SHALL BE STAINLESS STEEL.

MANHOLE INSIDE DIAMETER SHALL BE 60" FOR 14" THROUGH 30" DIAMETER
FORCE MAINS.

MODIFIED COMBINATION SEWAGE AIR RELEASE/VACCUM RELIEF VALVE
AND MANHOLE DETAIL — GRASS/NON—=TRAFFIC AREAS

NOT TO SCALE

DATE: 3/27/2007 REVISION NO.: APPROVED:
MODIFIED COMB. SEWAGE AIR
CITY OF HARRINGTON
DEPARTMENT OF PUBLIC WORKS RELEASE/VACUUM RELIEF VALVE & MH

WATER & WASTEWATER DIVISION DETAIL-GRASS/NON-TRAFFIC AREAS

CONSTRUCTION STANDARDS SECTION — DRAWING: PS—06A




@ OF MANHOLE

PINIBHED STANDARD TRAFFIC MANHOLE
6” TYP. (8" TYP. FOR 60" D COVER — SEE DETAIL
DIAMETER MANHOLES —
SEE NOTE NO. 5)
RO oM, RIS AN T IPE SWAY 24” (MIN.) CLEAR OPENING
g}ERgl)*T'ONA'— FIG. C-211, 6" TYP. 2 PRECAST CONCRETE GRADE RINGS
I.ll II II\.I/
—H

TO BE DESIGNED FOR H—20 LOADING.
RUBBER GASKET JOINTS ASTM C443 (TYP.)

\ ggﬁ \\PRECAST REINFORCED CONCRETE FLAT TOP
=]

FINISHED GRADE

SECURE SWAY STRUT BRACKET \ | [ STD. NON— CORROSIVE SLIP RESISTANT MANHOLE
TO WALLS WITIj 9 16 S.S. EXPANSION \ [ 1 STEPS AT THE STEPS SHOWN IN A
BOLTS Wi 8 ] SINGLE VERTICAL ALIGNMENT AND SHALL NOT
EMBEDMENT TWO AT 90") — | I ] BE STAGGERED.(SEE MANHOLE STEP DETAIL)
AS NEEDED

Al SEN
SEE SHEET PS—07B—— |

I~

I~—— SEE SHEET PS-07B

UCTILE IRQN _FLG. FORCE MAIN
QI\IFLG OQUTLET {:’5

H 4 \
H 12" DIAMETER FORCE "
SEE NOEEM 48" DIA, PRECAST REINFORCED CONCRETE

MAINS ONLY — MANHOLE DESI 0 LOADING IN
FOR LARGER DIAMETERS NCCORDANGE WITHASTY (476 (LATEST) WITH
16” W x 8" HT. CONCRETE OPEN BOTTOM SECTION, "DOGHOUSE™ STYLE (3"
BoCKs™ FOUALLY “SPACED THROUGH 12" DIAMETER FORCE MAINS ONLY —
FOR UNIFORM SUPPORT SEE NOTE NO. 5 FOR LARGER DIAMETERS)
8" (TYP.)
SET MANHOLE SUPPORT BLOCKS ON 12"
UNDISTURBED COURSE OF AASHTO M47, NO. 57 AGGREGATE
EARTH TO PIPE SPRINGLINE ELEV.

NOTES:

1. COAT MANHOLE [NTERIOR/EXTERIOR, FRAME AND COVER AND APPURTENANCES EXCEPT
IRON PIPE WITH/COAL TAR EPOXY COATING.

2. INSTALL COMPLETE SET OF MANUFACTURER—FURNISHED BACKWASH ACCESSORIES
ON EACH VALVE PER MANUFACTURER DRAWINGS.

3. ALL HARDWARE, RODS, TIES AND ASSEMBLIES SHALL BE STAINLESS STEEL.

4. 14" THROUGH 30" DIAMETER FORCE MAINS SHALL BE THICKNESS CLASS 55
DUCTILE IRON PIPE WITH A 4” DIAMETER FLG. WELDED—ON OUTLET. DUCTILE
IRON PIPE SHALL EXTEND THROUGH THE MANHOLE WALLS.

MANHOLE INSIDE DIAMETER SHALL BE 60" FOR 14" THROUGH 30" DIAMETER
FORCE MAINS.

COMBINATION SEWAGE AIR RELEASE /VACCUM RELIEF VALVE
AND MANHOLE DETAIL — PAVED/TRAFFIC AREAS

NOT TO SCALE

DATE: 3/27/2007 REVISION NO.: APPROVED:

COMB. SEWAGE AIR RELEASE/VACUUM
CITY OF HARRINGTON RELIEF VALVE & MU

DEPARTMENT 0OF PUBLIC WORKS
WATER & WASTEWATER DIVISION DETAIL-PAVED/TRAFFIC AREAS

CONSTRUCTION STANDARDS SECTION — DRAWING: PS—07




6" TYP. (8" TYP. FOR 60"
DIAMETER MANHOLES —
SEE NOTE NO. 5)

)
Z
%)
T
m
o
¢ OF MANHOLE

STANDARD TRAFFIC MANHOLE
FRAME AND COVER - SEE DETAIL

24" (MIN.) CLEAR OPENING
/7 2 PRECAST CONCRETE GRADE RINGS

(FINISHED GRADE

SEE SHEET PS—07B— |

SECURE SWAY STRUT BRACKET

TO WALLS WITH 9 16 S.S. EXPANSION
BOLTS WITH

EMBEDMENT TWO AT 90%)

AS NEEDE

5'—1" MIN.
TO TOP OF PIPE)

CORROSION RESISTANT PIPE SWAY
STRUT ASSEMBLY (ANVIL
INTERNATIONAL FIG. C—211,

SIZE B)

16” W x 8” HT. CONCRETE
BLOCKS EQUALLY SPACED
FOR UNIFORM SUPPORT

#E)REHERCI)»A%;I\T 30" DIAMETER
UNDISTURBED
EARTH

NOTES:

\\PRECAST REINFORCED CONCRETE FLAT TOP
\TO BE DESIGNED FOR H—20 LOADING.

RUBBER GASKET JOINTS ASTM C443 (TYP.)
| T———SEE SHEET PS-07B

T[T T STD. NON—-CORROSIVE SLIP RESISTANT MANHOLE

STEPS AT 12" 0.C. THE STEPS SHOWN IN A
— SINGLE VERTICAL ALIGNMENT AND SHALL NOT
BE STAGGERED.(SEE MANHOLE STEP DETAIL)

\48” DIA. PRECAST REINFORCED CONCRETE
MANHOLE DESIGNED FOR H—20 LOADING IN
ACCORDANCE WITH ASTM C478 (LATEST) WITH
OPEN BOTTOM SECTION, "DOGHOUSE” STYLE (4"
THROUGH 12" DIAMETER FORCE MAINS ONLY —
SEE NOTE NO. 4 FOR LARGER DIAMETERS)

6" (TYP.)

SET MANHOLE SUPPORT BLOCKS ON 127
COURSE OF AASHTO M47, NO. 57 AGGREGATE
TO PIPE SPRINGLINE ELEV.

1. COAT MANHOLE INTERIOR/EXTERIOR, FRAME AND COVER AND APPURTENANCES EXCEPT
IRON PIPE WITH/COAL TAR EPOXY COATING.

2. INSTALL COMPLETE SET OF MANUFACTURER—FURNISHED BACKWASH ACCESSORIES
ON EACH VALVE PER MANUFACTURER DRAWINGS.

3. ALL HARDWARE, RODS, TIES AND ASSEMBLIES SHALL BE STAINLESS STEEL.
MANHOLE INSIDE DIAMETER SHALL BE 60" FOR 14" THROUGH 30" DIAMETER

FORCE MAINS.

MODIFIED COMBINATION SEWAGE AIR RELEASE/VACCUM RELIEF VALVE

AND MANHOLE DETAIL

— PAVED/TRAFFIC AREAS

NOT TO SCALE

DATE:3/27/2007 REVISION NO.:

APPROVED:

CITY OF HARRINGTON
DEPARTMENT 0OF PUBLIC WORKS
WATER & WASTEWATER DIVISION

CONSTRUCTION STANDARDS

MODIFIED COMB. SEWAGE AIR
RELEASE/VACUUM RELIEF
VALVE & MH
DETAIL-PAVED/TRAFFIC AREAS

SECTION - DRAWING: PS-07A




05"

POLYPROPYLENE

e DRAINAGE ELBOW

COMBINATION AIR VALVE
S AR.I. PART # D-025

vd

18%71

316 S.S. PIPE NIPPLE

>_
f N
<
<
™
af o]
o
@)
Lo 316 S.S. BOSS—LOCK
Iﬁ ADAPTER
ES :
~| < ) 316 S.S. BOSS—LOCK
TN ADAPTER
~~
>_
n
(/) [*)
<
R @) | D) FSI PART #
1) B 2-1025
316 S.S. FULL PORT (3-1025 FOR
[0l BALL VALVE 3" ASSY)
@)
L
N
~—

NOTE: IF AIR RELEASE VALVE IS A TIGHT FIT YOU CAN USE
A 2" CLOSE NIPPLE AND CUT THE LEVER

2" AR RELEASE VALVE ASSEMBLY

WITH 316 STAINLESS STEEL
QUICK COUPLER ASSEMBLY

NOT TO SCALE

DATE:3/27/2007 |REVISION NO.: APPROVED:
CITY OF HARRINGTON 2” AIR RELEASE VALVE
DEPARTMENT OF PUBLIC WORKS ASSEMBLY

WATER & WASTEWATER DIVISION

CONSTRUCTION STANDARDS

SECTION - DRAWING: PS-07B
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©

N
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GENERAL NOTES

THE CONTRACTOR SHALL PROVIDE SEDIMENT CONTROL MEASURES TO PROTECT

STOCKPILE AREAS AND STORAGE AREAS. ALL AREAS USED BY THE CONTRACTOR FOR

STAGING OPERATIONS SHALL BE FULLY RESTORED BY THE CONTRACTOR UPON COMPLETION
OF THE PROJECT. IF THE STAGING AREA IS PAVED, IT SHALL BE RESTORED TO ITS ORIGINAL
CONDITION. IF THE STAGING AREA IS UNPAVED, IT SHALL BE RE—GRADED, TOPSOILED, SEEDED
AND MULCHED TO THE SATISFACTION OF THE ENGINEER. ALL COSTS ASSOCIATED WITH
RESTORATION OF THE STAGING AREA SHALL BE AT THE CONTRACTOR'S EXPENSE. IF THE
ENGINEER DETERMINES THAT A SATISFACTORY STAND OF GRASS DOES NOT EXIST AT THE TIME
OF FINAL INSPECTION, ALL COSTS ASSOCIATED WITH RE—ESTABLISHING A SATISFACTORY STAND
OF GRASS SHALL BE AT THE CONTRACTOR'S EXPENSE.

EQUIPMENT AND/OR STOCKPILE MATERIAL SHALL NOT BE STORED IN THE DRIPLINE
AREA OF ANY TREE.

THE CONTRACTOR SHALL CONTACT THE CITY OF HARRINGTON DEPARTMENT OF PUBLIC WORKS
AT LEAST 48 HOURS IN ADVANCE OF STARTING CONSTRUCTION.

THE CONTRACTOR SHALL CONTACT MISS UTILITY OF DELMARVA AT 1-800-282-8555
FOR UTILITY LOCATIONS WITHIN AND SURROUNDING CONSTRUCTION AREAS NOT LESS THAN 3
DAYS BEFORE PERFORMING ANY EXCAVATION.

THE CONTRACTOR SHALL ESTABLISH BENCHMARK ELEVATION DATUM IN ACCORDANCE WITH
THE CITY OF HARRINGTON DEPARTMENT OF PUBLIC WORKS.

THE CONTRACTOR SHALL PROVIDE TEMPORARY SEED AND MULCH FOR ALL AREAS WHERE
SOIL IS EXPOSED AND SILT FENCE IS NOT SPECIFIED, IN ACCORDANCE WITH KENT CONSERVATION
DISTRICT REQUIREMENTS.

THE CONTRACTOR SHALL MAINTAIN PUBLIC ROADS AND STREETS IN A BROOM
SWEPT CONDITION AT ALL TIMES.

PIPE JOINTS TO BE RESTRAINED ARE SHOWN ON THE DRAWINGS.

THE CONTRACTOR SHALL USE ONLY NEW MATERIALS, PARTS, AND PRODUCTS.
ALL MATERIALS SHALL BE STORED SO AS TO ASSURE THE PRESERVATION OF THEIR
QUALITY AND FITNESS FOR THE INTENDED WORK.

MAINTENANCE OF TRAFFIC — ALL WORK SHALL BE PERFORMED IN A MANNER THAT
WILL ENSURE THE LEAST PRACTICABLE OBSTRUCTION TO TRAFFIC CONSISTENT WITH
SAFETY AND SHALL COMPLY WITH THE DEPARTMENT MANUAL ENTITLED "TRAFFIC
CONTROLS FOR STREETS AND HIGHWAY CONSTRUCTION, MAINTENANCE, UTILITY AND
EMERGENCY OPERATIONS”. THE MOST CURRENT VERSION OF THIS MANUAL IN EFFECT
AT THE TIME OF CONSTRUCTION SHALL BE USED. HEREINAFTER, THIS MANUAL
SHALL BE REFERRED TO AS THE "TRAFFIC CONTROL MANUAL". THE CONTRACTOR
SHALL SUBMIT A TRAFFIC CONTROL PLAN FOR APPROVAL BY THE ENGINEER BEFORE
THE START OF THE PROJECT.

ALL UTILITIES PLOTTED ON THE DRAWINGS ARE FROM THE BEST AVAILABLE INFORMATION.

THE CONTRACTOR, PRIOR TO LAYING A RUN OF PIPE OR OTHER INVOLVED

CONSTRUCTION, SHALL EXCAVATE WITHIN THE ALIGNMENT AT POINTS OF POSSIBLE CONFLICT

TO DETERMINE IF A CONFLICT EXISTS. ANY CONFLICTS SHALL BE COORDINATED BY THE
CONTRACTOR WITH THE ENGINEER AND THE UTILITY INVOLVED. THE ENGINEER SHALL DETERMINE
THE SOLUTION. EXCAVATING, BACK FILLING AND RESTORATION OF THE TEST HOLES AS REQUIRED
FOR UTILITY INVESTIGATIONS SHALL BE CONSIDERED INCIDENTAL TO THE INSTALLATION OF THE
UTILITIES AS SHOWN ON THE PLANS.

CONTRACTOR SHALL OBTAIN ALL THE NECESSARY PERMITS FOR THE EXECUTION OF THIS
CONTRACT.

ALL CONSTRUCTION SHALL BE PERFORMED TO THE SATISFACTION OF THE ENGINEER,
CITY OF HARRINGTON DEPARTMENT OF PUBLIC WORKS (DPW), DELAWARE DEPARTMENT OF
TRANSPORTATION (DELDOT) AND ALL RESPECTIVE UTILITY OWNER/S IN ACCORDANCE WITH
ALL APPLICABLE CONTRACT DRAWINGS AND SPECIFICATIONS.

THE CONTRACTOR SHALL COMPLY WITH ALL APPLICABLE LAWS, ORDINANCES, RULES,
REGULATIONS AND ORDERS OF ANY PUBLIC BODY HAVING JURISDICTION. THE CONTRACTOR
SHALL ERECT AND MAINTAIN, AS REQUIRED BY THE CONDITIONS AND PROGRESS OF THE WORK,
ALL NECESSARY SAFEGUARDS FOR SAFETY AND PROTECTION IN ACCORDANCE W/APPLICABLE
OSHA REGULATION.

THE CONTRACTOR SHALL INSTALL THE PROPOSED SANITARY SEWER AND FORCE MAINS WITH

A MINIMUM OF 3 FT. OF CLEARANCE FROM OTHER EXISTING AND PROPOSED UTILITIES.

THE CONTRACTOR SHALL MAINTAIN A MINIMUM HORIZONTAL CLEARANCE OF 10 FT.

BETWEEN WATER MAINS AND SANITARY SEWERS (BOTH EXISTING AND PROPOSED MAINS).

IN CASES WHERE THIS MINIMUM HORIZONTAL CLEARANCE IS NOT SHOWN OR FEASIBLE,

THE CONTRACTOR MAY INSTALL THE PROPOSED SANITARY SEWER LESS THAN 10 FT. FROM

EXISTING WATER LINES, PROVIDED ALL EXISTING WATER MAINS REMAIN ON AN UNDISTURBED

EARTH SHELF IN A SEPARATE TRENCH FROM THE PROPOSED SANITARY SEWER MAINS AND

THERE IS AT LEAST 18 INCHES OF VERTICAL CLEARANCE WITH THE WATER MAIN HIGHER

THAN THE SEWER. IF VERTICAL CLEARANCE BETWEEN PROPOSED SANITARY SEWER AND EXISTING
WATER MAINS IS LESS THAN 18 INCHES, THE CONTRACTOR SHALL CONCRETE ENCASE THE SANITARY
SEWER PIPING A MINIMUM OF 10 FT. ON EACH SIDE OF THE WATER MAIN CROSSING OR 10 FT. BEYOND THE LIMITS
WHERE VERTICAL CLEARANCE IS NOT MAINTAINED.

THE CONTRACTOR SHALL SUBMIT SHOP DRAWINGS FOR ALL MATERIALS FOR APPROVAL TO THE
OWNER PRIOR TO COMMENCEMENT OF CONSTRUCTION. ALL MATERIALS ORDERED AND INSTALLED
PRIOR TO THE OWNER'S REVIEW AND ACCEPTANCE WILL BE AT THE CONTRACTOR'S RISK.

THE CONTRACTOR SHALL OPEN ONLY THAT SECTION OF TRENCH OR ACCESS PITS WHICH
CAN BE BACKFILLED AND STABILIZED AT THE END OF EACH WORKING DAY. STEEL
PLATES SHALL BE USED ON ANY TRENCH OR ACCESS PITS WHICH MUST REMAIN OPEN
OVERNIGHT. THIS REQUIREMENT DOES NOT APPLY TO AREAS COMPLETELY CLOSED AND
SECURE FROM VEHICULAR OR PEDESTRIAN TRAFFIC.

"MANHOLE" SHALL INCLUDE PRECAST STRUCTURE, BEDDING, CONNECTION TO EXISTING
AND PROPOSED SANITARY PIPING, FRAME AND COVER AND RELATED APPURTENANCES.
SEE MANHOLE DETAILS AND APPLICABLE SPECIFICATIONS.

SANITARY SEWER PIPE AND FITTINGS SHALL BE TYPE PSM, POLYVINYL CHLORIDE (PVC) MATERIAL
WITH A MINIMUM CELL CLASSIFICATION OF 12454B AND COMPLYING WITH ASTM D1784; INSIDE
NOMINAL DIAMETER AS INDICATED ON THE DRAWINGS; BELL AND SPIGOT STYLE RUBBER RING
SEALED ELASTOMERIC LOCKED—IN GASKET JOINT COMPLYING WITH ASTM F477.

SANITARY SEWER PIPE AND FITTINGS — 4 INCHES THROUGH 15 INCHES: ASTM D3034 AND F1336
WITH A MINIMUM WALL THICKNESS OF SDR 35. |IF THE PIPE COYER EXCEEDS 15 FEET A MIN. OF
PVC SDR 26 SHALL BE USED.

SANITARY SEWER PIPE AND FITTINGS — 18 INCHES THROUGH 27 INCHES: ASTM F679 AND F1336
WITH A MINIMUM WALL THICKNESS OF T—1.

SANITARY SEWER FLEXIBLE COUPLINGS SHALL BE RESILIENT, CHEMICAL—RESISTANT, THEMOPLASTIC
OR WRC APPROVED EPDM RUBBER COUPLING, TWO SERIES 316 STAINLESS STEEL CLAMPS AND
STAINLESS STEEL SCREWS AND HOUSINGS.

SADDLES SHALL BE PVC CORRECTLY CONTOURED FOR OUTSIDE DIAMETER OF PIPE AND
INCORPORATING RING GASKET BELL OUTLET.

PIPE PLUGS SHALL BE DESIGNED FOR PERMANENT INSTALLATION AND SHALL BE REMOVABLE.
OBTAIN PLUGS FOR VARIOUS TYPES OF PIPE USED FROM THE RESPECTIVE PIPE MANUFACTURER.

ALL PVC SANITARY SEWER AND FORCE MAINS SHALL BE MARKED WITH LOCATOR TAPE,
LABELED "SANITARY SEWER”, INSTALLED 18" ABOVE THE PIPE.

FINAL APPROVED SET OF PLANS AND SPECIFICATIONS SHALL BE MAINTAINED ON THE JOB SITE.
FAILURE TO COMPLY WITH THIS PROVISION SHALL BE CONSIDERED CAUSE TO STOP THE WORK.

THE CONTRACTOR SHALL MAINTAIN ONE COMPLETE SET OF CONTRACT DRAWINGS ON WHICH

HE SHALL NOTE, IN RED, THE ALIGNMENTS AND INVERTS OF ALL UNDERGROUND UTILITIES ALL A
INSTALLED OR ENCOUNTERED DURING THE PROSECUTION OF THE WORK. ALL DISCREPANCIES
BETWEEN THE PLAN LOCATIONS AND ELEVATIONS OF BOTH THE EXISTING AND PROPOSED
UTILITIES SHALL BE SHOWN ON THE AS—BUILT DRAWINGS TO BE MAINTAINED BY THE
CONTRACTOR IN THE FIELD.

GENERAL NOTES (CONTINUED)

26. ALL SANITARY SEWERS AND MANHOLES SHALL BE TESTED IN ACCORDANCE WITH THE CONTRACT
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SPECIFICATIONS. IN ADDITION ALL MANHOLES SHALL BE VACUUM TESTED IN ACCORDANCE WITH
ASTM C1244 AND AS DESCRIBED BELOW:

VACUUM TESTING SHALL BE CARRIED QUT IMMEDIATELY AFTER ASSEMBLY AND PRIOR TO BACKFILLING.
ALL LIFT HOLES SHALL BE PLUGGED WITH AN APPROVED NON—SHRINK GROUT, OR RUBBER PLUG
GROUT SHALL NOT BE PLACED IN THE HORIZONTAL JOINTS BEFORE TESTING. ALL PIPES ENTERING THE
MANHOLE SHALL BE PLUGGED, TAKING CARE TO SECURELY BRACE THE PLUGS FROM BEING DRAWN
INTO THE MANHOLE.

ALL MANHOLES SHALL BE VACUUM TESTED FOR LEAKAGE. A VACUUM OF TEN (10) INCHES OF
MERCURY SHALL BE PLACED ON THE MANHOLE AND THE TIME MEASURED FOR THE VACUUM TO DROP
TO NINE (9) INCHES OF MERCURY. THE VACUUM SHALL NOT DROP BELOW NINE (9) INCHES OF
MERCURY FOR THE FOLLOWING TIME PERIODS FOR EACH SIZE OF MANHOLE.

FORTY—EIGHT (48) INCHES DIAMETER — SIXTY (60) SECONDS
SEVENTY—TWO (72) INCHES DIAMETER — NINETY (90) SECONDS

CONTRACTOR SHALL PROVIDE ALL MATERIAL AND EQUIPMENT NECESSARY FOR TESTING. IF TESTING

FAILS, CONTRACTOR SHALL SEAL ALL LEAKS AND RE—TEST UNTIL ACCEPTABLE.

THAT THIS TESTING SHALL BE PERFORMED BEFORE BACKFILLING SO THAT ANY LEAKS CAN BE FOUND AND FIXED
EXTERNALLY. THE MANHOLE FRAME AND ADJUSTING RINGS SHALL BE IN PLACE WHEN TESTING.

ROUTINE PERIODIC INSPECTIONS DURING CONSTRUCTION WILL BE PROVIDED BY THE OWNER. THESE
INSPECTIONS DO NOT RELIEVE THE CONTRACTOR FROM HIS OBLIGATION AND RESPONSIBILITY FOR
CONSTRUCTING A SANITARY SEWER SYSTEM IN STRICT ACCORDANCE WITH THE STANDARDS AND
SPECIFICATIONS OF THE OWNER.

AFTER TESTING IS COMPLETE AND ALL COMPONENTS OF THE SANITARY SEWER SYSTEM ARE DEEMED
ACCEPTABLE TO THE OWNER, THE CONTRACTOR SHALL SUBMIT THE AS—BUILT DRAWINGS TO THE
OWNER. ANY DISCREPANCIES NOTED DURING THE FINAL INSPECTION SHALL BE CORRECTED BY THE
CONTRACTOR WITHIN 30 DAYS.

THE PROPERTY AND RIGHT OF WAY LINES SHOWN ON THESE DRAWINGS ARE APPROXIMATE, AND
ARE NOT BASED ON METES AND BOUNDS FIELD RUN SURVEYS OR PROPERTY RECORDS.

THE CONTRACTOR SHALL TAKE PRECAUTIONS TO LOCATE PROPERTY LINES AND RIGHT OF WAY
LINES PRIOR TO CONSTRUCTION AND AVOID CONSTRUCTION ACTIVITIES ON PRIVATE PROPERTY
AND/OR RIGHTS OF WAYS WHERE SAID CONSTRUCTION IS PROHIBITED. THE CONTRACTOR MAY
CONDUCT CONSTRUCTION ACTIVITIES ON PRIVATE PROPERTY PROVIDED HE HAS OBTAINED PRIOR
WRITTEN PERMISSION FROM THE PROPERTY OWNER AND HAS SUBMITTED A COPY OF SAID WRITTEN
PERMISSION TO THE DIRECTOR OF THE CITY OF HARRINGTON DEPARTMENT OF PUBLIC WORKS.

ANY REQUIRED EASEMENTS, PERMITS AND APPROVALS SHALL BE ACQUIRED BY THE DEVELOPER
PRIOR TO COMMENCEMENT OF SANITARY SEWER CONSTRUCTION.

STRUCTURES AND/OR THRUST BLOCKING HAVE BEEN DESIGNED BASED ON THE FOLLOWING.

A A MINIMUM 3,000 PSF PASSIVE SOIL BEARING CAPACITY.

B. A MINIMUM 28 DAY CONCRETE COMPRESSIVE STRENGTH OF 3,500 PS| (EXCEPT FOR PRECAST
CONCRETE).

C. TEST PRESSURE (WORKING PLUS SURGE) IS 100 PSI.

D. DEPTH FROM FINISHED GRADE TO TOP OF PIPE ASSUMED TO BE 2.5 FT. OR DEEPER.

E. EXISTING SOIL CONDITIONS ARE NOT SOFT OR ORGANIC.

DIFFERING SITE CONDITIONS AND/OR DIFFERING MATERIAL PROPERTIES SHALL REQUIRE
THE CITY OF HARRINGTON DPW APPROVAL OF SPECIAL DESIGN DETAILS PREPARED BY THE DESIGN
ENGINEER PRIOR TO INITIATING OR RESUMING CONSTRUCTION ACTIVITIES.

THE CONTRACTOR SHALL ALLOW SUFFICIENT TIME FOLLOWING EXCAVATIONS FOR INSPECTION AND
EVALUATION OF EXISTING SOIL SUBGRADE CONDITIONS BY THE CONSTRUCTION ENGINEER (AGENT

FOR THE CITY OF HARRINGTON DPW). THE CONSTRUCTION ENGINEER SHALL INSPECT ALL STRUCTURE AND
THRUST BLOCKING SUBGRADE AND PIPELINE SUBGRADE FOLLOWING EXCAVATION AND PRIOR TO
CONSTRUCTION OF NEW WORK TO CONFIRM DESIGN CONDITIONS ARE MET AND SUBGRADE

CONDITIONS ARE SUITABLE FOR CONSTRUCTION. IN THE EVENT THE SOIL BEARING CAPACITY IS

LESS THAN THE MINIMUM DESIGN VALUE, THE CONSTRUCTION ENGINEER SHALL CAUSE AFFECTED
CONSTRUCTION TO CEASE AND SHALL NOTIFY THE DESIGN ENGINEER FOR RE—DESIGN TO

ACCOMMODATE THE REDUCED SOIL BEARING CAPACITY.

IN THE EVENT THE SUBGRADE CONDITION IS UNSTABLE, DUE TO UNSUITABLE MATERIALS AND/OR
GROUNDWATER INFILTRATION /INTRUSION INTO THE SURROUNDING SOILS, AS DETERMINED BY THE
CONSTRUCTION ENGINEER, THE CONTRACTOR SHALL, AS DIRECTED BY THE CONSTRUCTION ENGINEER,
REMOVE THE UNSUITABLE MATERIAL AND FILL WITH SUITABLE APPROVED GRANULAR FILL MATERIAL.

PVC PRESSURE SEWER PIPE 12" AND SMALLER NOMINAL PIPE SIZE DIAMETER SHALL CONFORM
TO ASTM D2241, PVC 1120 (12454-B); SDR 21.

DUCTILE IRON PRESSURE SEWER PIPE 3 INCHES TO 12 INCHES NOMINAL PIPE SIZE DIAMETER
SHALL CONFORM TO AWWA C151; PRESSURE CLASS 250 PSI; DOUBLE CEMENT MORTAR LINED
PER AWWA C104 WITH AN INTERIOR OF PROTECTO 401 LINED—-CERAMIC EPOXY COATING, MINIMUM
THICKNESS OF 40 MILS.

DUCTILE IRON PRESSURE SEWER FITTINGS 3 INCHES TO 24 INCHES NOMINAL PIPE SIZE DIAMETER
SHALL CONFORM TO AWWA C153; DOUBLE CEMENT MORTAR LINED PER AWWA C104 WITH AN INTERIOR
OF PROTECTO 401 LINED—CERAMIC EPOXY COATING, MINIMUM THICKNESS OF 40 MILS.

RUBBER GASKET JOINTS, LUBRICANTS, GLANDS, BOLTS AND NUTS FOR DUCTILE IRON PRESSURE PIPE
AND FITTINGS SHALL CONFORM TO AWWA C111, WITH MECHANICAL JOINTS FOR BURIED FITTINGS AND
MECHANICAL OR PUSH—ON JOINTS FOR BURIED PIPING.

ALL PRESSURE SEWER PIPE JOINTS AND FITTING JOINTS SHALL BE RESTRAINED.

PRESSURE SEWER PIPE AND FITTINGS LOCATED INSIDE STRUCTURES SHALL BE FLANGED

(SPECIAL THICKNESS CLASS 50) CONFORMING TO AWWA C110/C115; AND DOUBLE CEMENT MORTAR LINED

PER AWWA C104 WITH AN INTERIOR SEAL COAT OF BITUMINOUS MATERIAL. PIPING SHALL BE COATED WITH AN EXTERIOR
TWO COAT EPOXY PAINT SYSTEM, AFTER INSTALLATION.

CONTRACTOR SHALL AT ALL TIMES MAINTAIN A SAFE AND DRY EXCAVATION. AT A MINIMUM THAT INCLUDES
SHEETING AND SHORING FOR TRENCHES IN ACCORDANCE W/ OSHA REGULATIONS AND SUFFICIENT DEWATERING FOR
A DRY SUBGRADE.

EXISTING UNDERGROUND UTILITIES COORDINATION NOTES:

THE LOCATION OF UNDERGROUND UTILITIES AS INDICATED ON PLANS HAS BEEN OBTAINED FROM
EXISTING RECORDS. NEITHER THE OWNER OR THE ARCHITECT/ENGINEER ASSUMES ANY

RESPONSIBILITY WHATEVER IN RESPECT TO ACCURACY, COMPLETENESS, OR SUFFICIENCY OF THE
INFORMATION SHOWN. THERE IS NO GUARANTEE, EITHER EXPRESSED OR IMPLIED THAT THE LOCATIONS,
SIZE AND TYPE OF MATERIALS OF EXISTING UNDERGROUND UTILITIES INDICATED ARE REPRESENTATIVE OF
THOSE TO BE ENCOUNTERED DURING CONSTRUCTION. IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY
TO DETERMINE THE ACTUAL LOCATION OF ALL SUCH UTILITIES, INCLUDING SERVICE CONNECTIONS TO
UNDERGROUND UTILITIES.  PRIOR TO CONSTRUCTION, THE CONTRACTOR SHALL NOTIFY THE OWNER OF
HIS OPERATIONAL PLANS. IN THE EVENT OF AN UNEXPECTED UTILITY INTERFERENCE DURING CONSTRUCTION,
THE CONTRACTOR SHALL IMMEDIATELY NOTIFY THE OWNER. ANY SUCH MAINS AND/OR SERVICES
DISTURBED BY THE CONTRACTOR'S OPERATIONS SHALL BE RESTORED IMMEDIATELY AT HIS EXPENSE.

2. PRIOR TO PERFORMING ANY EXCAVATION GREATER THAN 6 INCHES, THE CONTRACTOR SHALL
COORDINATE WITH CITY OF HARRINGTON DEPARTMENT OF PUBLIC WORKS AND ALL PRIVATE UTILITY COMPANIES
TO DETERMINE THE LOCATION OF UNDERGROUND UTILITY LINES. THE CONTRACTOR SHALL BE RESPONSIBLE
FOR COORDINATING WITH ALL ORGANIZATIONS THAT CONTROL EXISTING UNDERGROUND UTILITIES IN THE
CONSTRUCTION AREA OR WOULD BE AFFECTED BY CONSTRUCTION WORK AROUND THE EXISTING UTILITIES.

3. THE CONTRACTOR SHALL NOT START EXCAVATION UNTIL ALL UTILITY LINE LOCATIONS HAVE BEEN
STAKED OR OTHERWISE CLEARLY MARKED AND DOCUMENTATION FURNISHED TO THE OWNER. ALL
MARKINGS SHALL BE CONSIDERED APPROXIMATE, AND UTILITIES OTHER THAN THOSE SHOWN
SHALL BE CONSIDERED TO EXIST.

4. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE DEFINITE LOCATION OF EACH UTILITY WITHIN
THE WORK AREA. CARE SHOULD BE EXERCISED DURING EXCAVATION WORK TO AVOID DAMAGING
OR DISRUPTING UTILITIES. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRING (AT
CONTRACTOR'S EXPENSE) DAMAGE TO ANY UTILITY CAUSED BY THE CONTRACTOR'S WORK.

5. WHERE EXISTING UNDERGROUND UTILITIES OR OTHER CONSTRUCTION ARE EXPECTED TO BE IN
PROXIMITY TO PROPOSED CONSTRUCTION, OR WHEN APPROACHING EXISTING UTILITES OR
STRUCTURES FOR CONNECTIONS, THE CONTRACTOR SHALL DIG TEST PITS TO DETERMINE THE
EXACT LOCATION AND INVERTS OF THE EXISTING UTILITY TO ALLOW FOR POSSIBLE CHANGES TO THE
PROPOSED UTILITY IN LINE AND/OR GRADE. THE CONTRACTOR SHALL ALSO DIG TEST PITS IN THE
LOCATION OF THE PROPOSED CONNECTIONS TO EXISTING UTILITIES AND SHALL MAKE ALL MEASUREMENTS
NECESSARY TO ENSURE PROPER CONNECTION. ANY NECESSARY CHANGES IN LINE OR GRADE OF WORK
CAUSED BY FAILURE TO TAKE SUCH PRECAUTIONS SHALL BE AT THE EXPENSE OF THE CONTRACTOR.

6. WHEN IT IS NECESSARY TO EXCAVATE NEAR OR INTERFERE WITH ANY SEWER LINE, WATER SERVICES,

DRAIN PIPE, CATCH BASIN, CULVERT, OR OTHER STRUCTURES, THE CONTRACTOR SHALL MAINTAIN THE
SAME IN WORKING ORDER AND SHALL REPAIR AND MAKE GOOD ANY DAMAGE DONE DURING THE
PROGRESS OF THE WORK.

7. WHERE EXISTING UTILITIES CROSS THE TRENCH EXCAVATION, THEY SHALL BE ADEQUATELY SUPPORTED
AND PROTECTED FROM DAMAGE DUE TO CONSTRUCTION. ALL METHODS FOR SUPPORTING AND MAINTAINING
THESE UTILITIES SHALL BE SUBJECT TO REVIEW BY OWNER. CARE SHALL BE TAKEN TO ENSURE THAT THE
EXISTING UTILITY GRADES AND ALIGNMENT ARE MAINTAINED AND THE PIPE JOINTS ARE NOT DISTURBED.
BACKFILL SHALL BE CAREFULLY PLACED AND TAMPED TO PREVENT DAMAGE OR FUTURE SETTLEMENT.

ANY DAMAGE OR MISALIGNMENT OF THE UTILITIES DUE TO CONSTRUCTION OR SETTLEMENT SHALL BE
REPAIRED BY THE CONTRACTOR AT THE CONTRACTOR’S EXPENSE.

8. ANY UNPROTECTED CABLE (DIRECT BURIED) ENCOUNTERED THAT IS VERIFIED AS NOT ABANDONED IN PLACE
SHALL BE PROTECTED. THE UTILITY OWNER MAY DIRECT THE CABLE BE PLACED IN SPLIT DUCT OF
APPROPRIATE SIZE AND CONCRETE ENCASED THROUGH THE AREA OF CONSTRUCTION. CONTRACTOR SHALL
TAKE ALL REASONABLE MEASURES TO AVOID HAVING TO CUT AND SPLICE DIRECT BURIED CABLE. THE
CONTRACTOR SHALL NOTE SPLIT DUCT PORTIONS ON AS—BUILTS.

9. ALL EXCESS EXCAVATED MATERIALS SHALL BE DISPOSED OF OFF CITY/STATE PROPERTY, EXCEPT FOR

CONTAMINATED SOILS OR LIQUIDS. ALL CONTAMINATED SOILS AND LIQUIDS SHALL BE TRANSPORTED TO AN
APPROVED RECEIVING SITE AS DIRECTED BY THE ENGINEER, FOR FINAL DISPOSITION.

10. INTERRUPTION OF EXISTING UTILITIES SHALL BE IN ACCORDANCE WITH THE SPECIFICATIONS AND/OR AT THE
DIRECTION OF THE UTILITY OWNER/S.
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DIAM. LENGTH _

MAGMETER SHALL BE ABB MODEL MFXXXXIWW12XXTER
AND_TRANSMITTER MODEL TER140111X OR SEMENS (DANFOSS)
VAGFLO 5100W SENSOR MODEL FDKOB2785§# WTH MAG 5000
SIGNAL CONVERTER MODEL. FDKOB3F5001

VAGNETER SHALL BE ABS MODEL MPXXXX3WW12XX1ER
AND TRANSMITTER MODEL 1ER140111X OR SIEMENS (DANFOSS)
MAGFLO 5100W SENSOR MODEL FDKDB2ZBSf# WITH MAG 5000
SIGNAL CONVERTER MODEL FDKOB3F5001
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SEE DETAIL SHEET
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Awg NeRERSER T0

MATCH FORCE MAIN
— SIZE IF NECESSARY)

LOCATE EDGE OF HATCH

BETWEEN WYE AND

TEE

FOR QUICK CONNECT

CONCRETE THRUST BLOCK (EXTEND T UNDISTURBED
SOL) SIZE PER SPEGFIC GPERATING CONDIONS AND SURGE PRESSURE.

PLAN — BELOW TOP SLAB (POSITION A)

\%sm 0 1/2 SLAB DEPTH

K

LA GROUT ALL JOINTS 6" EACH SIDE (TYP.)
\Emiﬂ VANHOLE MANUFACTURER TO

DETERMINE LOCATION OF JOINTS.

PRE—CAST CONCRETE VALVE_VALLT.
\ SEE NOTES FOR COATING REQUIREMENTS

[N\ SLOPE FLOOR OF VALVE VAULT
TO SUNP PUMP PIT

4" LAYER OF NO. 57 STONE PLACED
COMPACTED SUBGRADE

PUMP_STATION NOTES

STILLING WELL, EXHAUST FAN, AND TOP OF VENT
PIPE SHONN OUT OF POSITION ON ELEVATION FOR CLARITY.

A FVE_ PIPE DIAVETERS PIPE LENGTH SHALL BE MAINTANED BETWEEN
THE MAGNETER AND THE NEAREST VALVE OR FITTING (UPSTREAM & DOWNSTREAM).

3. WASTEWATER PIPING INSIDE WET WELL AND VALVE VAULT SHALL BE

CLASS 63 FLANGED DUCTLE IRON PIPE.
4. POSITION A, B & C DENOTE THE POSTION OF THE FORCE NAIN
THE VALVE VAULT. POSITION C IS A MIRROR IMAGE OF
POSIION A SEE SITE PLAN.

5. ALL NETALS, NUTS, BOLTS AND WASHERS IN WET WELL
AND VALVE VAULT TO BE STAINLESS STEEL.

6. LOW LEVEL ALARM FLOAT SWITCH ELEVATION SHALL BE SET SO THE WETWELL
LEVEL MANTAINS PUMP TOTALLY SUBMERGED.

7. PVC SLEEVE WITH INTEGRAL WATERSTOP AND NODULAR RUBBER MECHANICAL SEAL
TYPICAL EDR FOR ALL WET WELL PENETRATIONS, SEE DETALS.

& VFDs SHALL BE PROVIDED IN ALL "MEDIUM® PUMP STATIONS WITH 20 HP.

OR GREATER. VFDs SHALL ALSO BE PROVIDED FOR "MEDIUM" STATIONS BETWEEN 5 HP AND 20 HP

AND DISCHARE TO A FORCE MAN. SEE ELECTRICAL PLANS FOR DETALS.

NOT T0 SCALE

PLAN — BELOW TOP SLAB (POSITION B)

NOT TO SCALE

DIMENSIONS /SIZES

DESIGNATION

DESCRIPTION

PUMP  STATION

MEDIUM

SMALL

PVC INFLUENT PIPE SIZE

*

PUMP  STATION

PUMP SIZE, MANUFACTURER & MODEL NUMBER

*

DIP PUMP DISCHARGE INREASER

INCREASE 1 PIPE SIZE 3

<% [

WET WELL DIAMETER

*

DIP FORCE MAN SIZE

4 P

CHECK VALVE

VALVE VAULT PPE ELEVATION

PLUG VALVE

PLUG VALVE

CONCRETE BASE PIPE SUPPORT

DIF 90 DEGREE ELBOW

TOP OF SLAB ELEVATION

INFLUENT PIPE INVERT ELEVATION

R E AR e e

WETWELL. INVERT

*

11/2° ALUMINUM SUMP PUMP GRATING

2'-0" X 2’0"

2'-0" X 20"

BLOWER PIPE OUTLET ELEVATION (OUTSIDE DROP)

*

GRINDER (FOR MEDIUM PUMP STATIONS)

PVC FORCE MAN SIZE

PUMP DISCHARGE BASE ASSEMBLY

*
*
*

WETWELL HATGH DIMENSION (FROM GENTERLINE)

WETWELL HATGH DIMENSION (FROM CENTERLINE)

RESTRAINED M. SLEEVE

VALVE VAULT TOP OF GONGRETE FILL

WET WELL HATGH SIZE

5'X5’ DOUBLE LEAF HATCH

3X3' SINGLE LEAF HATCH

S.5. WALE CAM—LOCK GONNEGTOR (WITH GAP)

*

I

VALVE VAULT ACCESS HATCH

5'X5" DOUBLE LEAF HATCH

5'X5" DOUBLE LEAF HATCH

DIP T PVC TRANSITION COUPLING

ALUMINOM LADDER

VALVE VAULT DEPTH

9. 2 COATS OF WATER PROOF COAL TAR EPOXY ON EXTERIOR OF WET WELL AND
VALVE VAULT (MIN. THCKNESS OF 30 MILS)

(MIN. THCKNESS OF 140 MILS)

10. 3 COATS OF MODIFIED POLYAMDE EPOXY AS MANUFACTURED BY TNEMEC ON INTERIOR OF WET WELL

DINENSION FROM CENTER TO CENTER DISCHARGE PIPES

SYSTEM SIZING NOTES
 NOTES BELOW SHALL APPLY WHERE AN ASTERISK IS PLACED IN CHART
1. THE GENERIC PUMP STATION LAYOUT IS INTENDED TO PROVIDE THE

DESIGNER WITH GENERAL PUMP STATION CONFIGURATION, EQUIPMENT
PIFING LAYOUTS AND CONCEPT SITE LAYOUT.

2. THE DESIGNER WILL DEVELOP AND PROVIDE SPECIFIC DETAILS AND
EQUPMENT, PIPING, CONCRETE_FILL AND STRUCTURE SIZING TO MEET DEVELOPMENT
CAPACITY REQUIREMENTS AND SITE_ CONDITIONS.

AT OUTLET (QUTLET MIN 3' ABOVE CRADE)
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.
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ELEVATION

GENERIC PUMP STATION

NOT TO SCALE

4" LAYER OF NO. 57 STONE PLACED ON COMPACTED
SUBGRADE

3. THE DESIGNER WL SIZE WET WELL AND SET PUMP OPERATING LEVELS
TO CONFORM 1O STATE, CITY AND COUNTY REGULATIONS AND STANDARDS

4. SMALL GENERIC_SNALL PUMP STATION DESIGN SHALL APLLY TO APPLICATIONS

UP TO MOTOR SIZE APPROVED BY THE CITY ENGINEER.

PUMP OPERATING LEVELS

HGH LEVEL ALARM FLOAT

WETWELL AND VALVE VAULT DIMENSIONS

PIPE SIZE

LAG PUMP ON

LEAD PUMP ON

BOTH PUMPS OFF

LOW LEVEL ALARM FLOAT
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DRAWING NOTES

@ TRANSFORMER PAD BY UTILITY COMPANY

FORCE MAIN (BY OTHERS)

@ STANDBY GENERATOR ON CONCRETE PAD (MEDIUM SIZE PUMP STATION ONLY)
CONNECT TO FORCE MAIN BY OTHERS,

|—~""IF IN PLACE OR INSTALL TEMPORARY PLUG ® uerr poe

P.)

GRAVITY SANITARY SEWER PIPE

@ (BY OTHERS)
ACESS DRIVE G \/ﬂ

SEWER INFLUENT PIPE

_..I.A—‘ @ SERVICE CABINET ENCLOSURE ON CONCRETE SLAB
0

X @ ACCESS DRIVE TO PUMP STATION
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X —

@ YARD HYDRANT

° 12 FT. WIDE DOUBLE LEAF GATE

POSITION A
\| ° PRECAST MANHOLE
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|I.I||_ 5 FT.

GENERAL NOTES

1. REFER TO GENERAL NOTES ON SHEET 1.
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DRAWING NOTES

@ TRANSFORMER PAD BY UTILITY COMPANY

@ STANDBY GENERATOR ON CONCRETE PAD (MDEUIM SIZE PUMP STATION ONLY)

@ LIGHT POLE

@ SERVICE CABINET ENCLOSURE ON CONCRETE SLAB

@ ACCESS DRIVE TO PUMP STATION

20°
(TYP.)

GRAVITY SANITARY SEWER PIPE

(BY OTHERS)
/ GRAVITY SANITARY _ ___

SEWER INFLUENT PIPE

ACESS DRIVE G —

10’
(TYP.)

@ 6 FT. HT. CHAIN LINK FENCE

@ YARD HYDRANT
e 12 FT. WIDE DOUBLE LEAF GATE

@ PRECAST MANHOLE

e SPLICE BOX

>
_ GENERAL NOTES
_ POSITION B 1. REFER TO GENERAL NOTES ON SHEET 1.
® | | \ -
_
_ = #
FORCE MAIN (BY OTHERS)
_ CONNECT TO FORCE MAIN BY OTHERS,
_ 5 FT. IF IN PLACE OR INSTALL TEMPORARY PLUG
20 FT. A‘W OF/MH _H _
7 TO ¢ OF EDGE OF PAD E_ X
X H
=
: 2
— X X X X

TYPICAL PUMP STATION SITE PLAN

NOT TO SCALE
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GRAVITY SANITARY SEWER PIPE

(BY OTHERS)
@ \\/ —

GRAVITY SANITARY

o) T |

7 20 FT. ¢ OF M: H

_
_
N

I 7o ¢ oF EGf oF PAD 7

=
_

>
\‘ POSITION C
—

>

TYPICAL PUMP STATION SITE PLAN

NOT TO SCALE

5 FT.

X

CONNECT TO FORCE MAIN BY OTHERS,
\|_ﬂ IN PLACE OR INSTALL TEMPORARY PLUG

FORCE MAIN (BY OTHERS)

DRAWING NOTES

@ TRANSFORMER PAD BY UTILITY COMPANY

@ STANDBY GENERATOR ON CONCRETE PAD (MDEUIM SIZE PUMP STATION ONLY)

@ LIGHT POLE

@ SERVICE CABINET ENCLOSURE ON CONCRETE SLAB
@ ACCESS DRIVE TO PUMP STATION

° 6 FT. HT. CHAIN LINK FENCE

@ YARD HYDRANT

° 12 FT. WIDE DOUBLE LEAF GATE

° PRECAST MANHOLE
e SPLICE BOX

GENERAL NOTES

1. REFER TO GENERAL NOTES ON SHEET 1.
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HEIGHT T.B.D.——
BY RADIO SURVEY

MAST

RTU-PC RADIO ANTENNA

COAXIAL CABLE

SEAL AT CABLE ENTRANCE
INTO TENON

CAST JUNCTION BOX
NIPPLE-MOUNTED TO POLE

150W/120VAC QUARTZ LAMP
FLOODLIGHT

CONDUIT INSIDE POLE FOR

FLUSH COVERED HANDHOLE

(4) ANCHOR RODS ENCASED

CENTERS WITH #3 TIES ON

«Tu} C (FLOODLIGHT POWER)

I

mi\ﬁn (COAXIAL CABLE)

¢——— —
le
2
T
LB,
oz
TE2
o
CPwo
o
2
<
& 1-1/4" NON-METALLIC
COAXIAL CABLE
) BOND POLE TO GROUND
3 z,z\lA | WIRE
P =\ |=——BASE COVER
o
Ik_' ‘#i FINISHED GRADE
M w L . f
. a
. iw Wi IN'ANCHOR BASE
hs «
© . a Rl #4 VERTICAL BARS ON 6"
Q N “
" *.\ 12" CENTERS
4 CONDUITS ENCASED
N " IN' ANCHOR BASE

|—— (*) ——=|

(3000 PSi)

A |~ CONCRETE ANCHOR BASE
‘L? Y

*DIAMETER AS REQ'D TO PROVIDE 3" MINIMUM
DISTANCE AROUND POLE BASE COVER

LIGHT POLE ELEVATION

YRl

GENERATOR SIZING CHART FOR MULTIPLE SEWAGE PUMP_ SIZES

1.) ASSUME ADDITIONAL LOAD OF 5 HP @ 480V 3PHASE (GRINDER PUMP) FOR ALL CALCULATIONS

2) MOTORS INCLUDED IN CALCULATIONS ARE BASED ON FLYGT (4-POLE) PUMPS

POWER

FLOAT SWITCH

(2) FLOAT SWITCHES;
HIGH & LOW LEVEL

PRESSURE TRANSDUCER

VENDOR SUPPLIED CABLE

CABLES

CABLES

PUMP_STATION PLAN

N.T.S.

Start Pump 1| Start Pump 2| Genset size w/ (2) SHP| Genset size w/ (2) 7.5HP | Genset size w/ (2) 10HP |Genset size w/ (2) 12HP | Genset size w/ (2) 15HP | Genset size w/ (2) 18HP |Genset size w/ (2) 20HP|
VFD VFD 25KW 35kW 35kW. 35kW. 35kW 40kW 40kW
VFD SS 25kW 35kW. 35kW. 35kW 35kW. 40kW 40kW
SS Ss 25kW 35kW 35kW. 35kW 40kW 40kW 40kW
VFD ATL 25kW 35kW 35kW 35kW 40kW 50kW 50kW
SS ATL 25kW 35kW. 35kW. 35kW. 40kW. 50kW. 50kW.
ATL ATL 25kW 35kW. 35kW. 35kW 40kW 50kW. 50kW
Genset size w/ (1) 5HP |Genset size w/ (1) 7.5HP | Genset size w/ (1) 10HP |Genset size w/ (1) 12HP | Genset size w/ (1) 15HP |Genset size w/ (1) 18HP |Genset size w/ (1) 20HP
[ VFD 25kW 25kW 25kW 35kW 35kW. 35kW 35kW
SS 25kW 25kW 25kW 35kW 35kW 35kW 35kW
ATL 25kW 25kW 25kW 35kW 35kW. 40kW 40kW

Start Pump 1| Start Pump 2|Genset size w/ (2) 25HP |Genset size w/ (2) 30HP |Genset size w/ (2) 35HP | Genset size w/ (2) 40HP | Genset size w/ (2) 45HP | Genset size w/ (2) 50HP |Genset size w/ (2) 60HP|
VFD VFD 50kW B60kW 80kW 80kW 80kW 100kW 125kW
VFD SS B60kW B60kW 80kW 80kW 80kW. 100kW 125kW
SS SS B60kW B60kW 80kW 80kW 80kW 100kW 150kW
VFD ATL 80kW 80kW 100kW 100kW 100kW 125kW 150kW
SS ATL 80kW 80kW 100kW 100kW 100kW 125kW 150kW
ATL ATL 80kW 80kW 100kW 100kW 100kW 125kW 150kW
\Genset size w/ (1) 25HP|Genset size w/ (1) 30HP | Genset size w/ (1) 35HP| Genset size w/ (1) 40HP | Genset size w/ (1) 45HP | Genset size w/ (1) 50HP |Genset size w/ (1) 60HP|
[ VFD 35kW 35kW 35kW 40kW 50kW. 50kW. B60kW.
SS 35kW 40kW 40kW 40kW 85kW 80kW 100kW
ATL 40kW 50kW 100kW 100kW 100kW 125kW 125kW

NOTE: BASIS OF DESIGN CALCULATIONS ARE ONAN GENERATORS

STANDBY GENERATOR SIZING CRITERIA:

THE GENERATOR SHALL BE SIZED TO SUPPORT EITHER
ONE OR TWO SEWAGE PUMPS AND ANCILLARY LOADS
SUCH AS A GRINDER PUMP AND CABINET
HEATERS/CONTROLS. ALL PUMPS (INCLUDING GRINDER)
SHALL BE STEPPED IN THROUGH THE PLC AND SO
REPRESENTED IN THE GENERATOR SIZING CALCS. THE
STANDBY GENERATOR SHALL BE SIZED TO SUPPORT
BOTH OF THE FOLLOWING SCENARIOS. THE LARGER
GENERATOR SIZE RESULTS FOR THE TWO CRITERIA
STATEMENTS SHALL BE UTILIZED.

*1. ONE (1) SEWAGE PUMP STARTING ACROSS THE
LINE, OTHER SEWAGE PUMP NOT RUNNING.

*2. TWO (2) SEWAGE PUMPS STARTING WITH ONE IN
VFD MODE AND THE OTHER IN SOFT START MODE.

EXAMPLE:

MINIMUM GENERATOR SIZE FOR (2) 30HP SEWAGE
PUMPS AND ONE 5HP GRINDER PUMP ALL STEPPED
IN SEPERATELY SHALL BE 60KW.

MINIMUM WIRING SIZING NOTES FOR

480 V 3¢ MOTORS, COPPER WIRING

REFER TO EQUIPMENT LIST NOTES:

1. MOTORS LESS THAN EQUAL TO 73 HP SHALL
BE 3#10 & 1412 GRD IN " C.

2. MOTORS GREATER THAN 73 HP & LESS THAN

OR EQUAL TO 15

IN 3" C.

3. MOTORS

EQUAL TO 20 HP

¥ c
4. MOTORS

EQUAL TO 30 HP

13 C.

5. MOTORS GREATER
EQUAL TO 40 HP

HP SHALL BE 3#8&1#10 GRD

GREATER THAN 15 HP AND LESS OR

SHALL BE 3#6 & 1#8 GRD

=z

GREATER THAN 20 HP AND LESS OR

1.1/4" C.

6. MOTORS GREATER
EQUAL TO 50 HP

14" C.

SHALL BE 3§4 & 148 GRD

z

THAN 30 HP AND LESS OR
SHALL BE 3#3 & 148 GRD

z

THAN 40 HP AND LESS OR
SHALL BE 3#2 & 1#8 GRD

=z

7. MOTORS GREATER THAN 50 HP AND LESS OR
EQUAL TO 60 HP SHALL BE 3#1 & 1#6 GRD IN
13" C.

8. MOTORS GREATER THAN 60 HP AND LESS OR
EQUAL TO 70 HP SHALL BE 3#1/0 & 1#6 GRD IN
2" C.

9. FEEDERS FROM GENERATER 50 KW OR LESS TO
ATS SHALL BE 4#1 & 1#6 GRD IN 2" C.

10. FEEDERS FROM GENERATER GREATER THAN 50 KW OR
LESS THAN OR EQUAL TO 100 KW SHALL BE 4 #3/0 &
1#4 GRD IN 2§” C.

11. FEEDERS FROM GENERATER GREATER THAN 100 KW
OR LESS THAN OR EQUAL TO 200 KW SHALL BE 4#500
KCMIL & 1#3 GRD IN 4" C.

RINDER POWER CABLE

\@\? WET WELL BLOWER MOTOR

Sy

POWER/CONTROL SPLICE BOX;
NEMA TYPE 4X (SEE DETAIL)

UNISTRUT SUPPORT AS REQUIRED

CONDUIT TO GRINDER CONTROL PANEL

\\‘ TO SERVICE CABINET
SEPARATE CONDUIT TO EACH
PUMP MOTOR STARTER/CONTROLLER
CONTROL CONDUIT TO RTU—PC:
FLOAT SWITCH CONTROL WIRES &
PRESSURE TRANS. SIGNAL CABLE
RON ALLOY TYPE "LB"

CONDUIT ELBOW BODIES

GENERATOR ENCLOSURE SIZING CHART

NOTICE

SPLICE BOX SHALL BE LOCATED AT WET WELL AS DETAILED ON
THIS DRAWING WHEN DISTANCE FROM EDGE OF WET WELL TO END

OF SERVICE CABINET CONTROL SECTION

IS GREATER THAN 10 FEET.

WHEN DISTANCE IS LESS THAN 10 FEET, AN ACCEPTABLE OPTION IS
TO SURFACE—MOUNT SPLICE BOX ON END OF SERVICE CABINET;
CONDUITS FROM WET WELL SHALL RISE DIRECTLY UNDER SPLICE
BOX AND HAVE SEALING BUSHINGS (0—Z/GEDNEY TYPE CSB OR
EQUAL) INSTALLED FOR CABLES. AREA UNDER SPLICE BOX SHALL

BE ENCLOSED WITH SCREEN ASSEMBLY

IN SAME MANNER AS

DETAILED FOR SPLICE BOX AT WET WELL.

OPTION
SEPARATE POWER & CONTROL
SPLICE BOXES; BOXES TO BE AS
CLOSE AS POSSIBLE TO MINIMIZE
OPEN SPACE

CONTROL SECTION
CABLE SEALING FITTING (TYPICAL,

CROUSE HINDS TYPE CGB-SG
OR EQUAL; FITTING SIZED TO

FIT CABLES AS REQUIRED 4

TOP OF WET Sm?l/

il

INTERNAL DIVIDER

STAINLESS STEEL STRUT SUPPORT
RACK WITH STAINLESS STEEL BOLTS
& ANCHORS

POWER SECTION

[~=——NEMA 4X SPLICE BOX MOUNTED ON

STAINLESS STEEL STRUT SUPPORT;
BOX LOCATED DIRECTLY OVER CABLES
EXITING WET WELL

SECTIONAL PERFORATED SCREEN
ENCLOSURE BENEATH SPLICE BOX
(SEE NOTE)

CABLE ENTRIES (TYPICAL, \\
CORE DRILLED HOLE WITH SEALING
BUSHING (0-Z/GEDNEY TYPE CSM OR

EQUAL)
OPTION

GALVANIZED CONDUIT SLEEVE WITH

SEALING BUSHING (0—Z/GEDNEY TYPE
CSB OR EQUAL) WET
PRESSURE: WELL
TRANSDUCER
CABLE FLOAT
SWITCH
CABLES

CABLE SUPPORT GRIP; STAINLESS
STEEL SINGLE Sm><m\m<m TYPE
(TYP.-3)

SUPPORT
BRACKET

PUMP CABLES
GRINDER CABLE

FRONT ELEVATION SPLICE BOX DETAIL

N.TS.

MINIMUM SKID MOUNTED GENERATOR FUEL TANK SIZING CHART

Line

Generator Size Distance To Pro) Line Enclosure Type
Specialty Enclosure
25kW 9.2' or greater QS 2nd Stage
9.2" or greater Q5 1st Stage
DKAF 24 .3 or greater Basic Weather
B.7" or less Specialty Enclosure
35kW 8.8 or greater QS 2nd Stage
14.2' greater QS 1st Stage
DGEB 57.1" or greater Basic Weather
0.0 or less Specialty Enclosure
40kW 9.1' or greater QS 2nd Stage
14.2° or greater Q5 1st Stage
DGEC 54 8" or greater Basic Weather
1.7 or less Specialty Enclosure NOTE:
S0KW 11.8" or greater QS 2nd Stage e
15.4° or greater Q5 1st Stage
DGCA 36.9" or greater Basic Weather
13.0" or less Specialty Enclosure
B0kW 131" or greater QS 2nd Stage
18.0° or greater 05 1st Stage
DGCB BE6.4" or greater Basic Weather
15.9' or less Specialty Enclosure
80kW 16.0° or greater QS 2nd Stage
19.8" or greater Q5 1st Stage
DGDA 88.5" or greater Basic Weather
18.8' or less Specialty Enclosure
T00KW 18.9" or greater Q5 2nd Stage
225 or greater Q5 1st Stage
DGDB 895 or greater Basic Weather
23.4' or less Specialty Enclosure
125k 235 or greater QS 2nd Stage
26.7" or greater QS 1st Stage
DGOK 95.9" or greater Basic Weather
26.0'or less Specialty Enclosure
150KW 26.1" or greater QS 2nd Stage
32.8 or greater Q5 18t Stage
DGFA 196.0' or greater Basic Weather
32.8' or less Specialty Enclosure
175kW 32.9 or greater QS 2nd Stage
34.0° or greater Q5 1st Stage
DGFB 222.2' or greater Basic Weather
33.1" or less Specialty Enclosure
200KkW 332 or greater QS 2nd Stage
35.6' or greater QS 1st Stage
DGFC 205.0' or greater Basic Weather
NOTES:  1.) BASIS OF CALCULATIONS ARE ONAN GENERATORS

2.) SPECIALTY ENCLOSURE IS BASED ON ACOUSTICAL SHEETMETAL INC.

Genset| Size WxH"xL" (Ibs) _..__..,__m_._.m”:w.%_munw-% ”M.m___n“.“:_.
cahr operation  J

25kW | 31x38.6x66.9 (1371) 78 Gallon

SKW | 40x57xB2.8 (1668)

40kW | 40x57x82.8 (1668)

OkW | 40xd47.5x82.8 (1720

BOKW | 40x47.5x82.8 (1720)

BOKW | 40%49.3%104.8 (2650)

100KW | #0%49.3x104.8 (2650)

125KV | 4049 3x104.8 (2600)

150KV | 40x56.4x104.8 (3336)

175KV | 40x56 4x104.8 (3350)

ZO0KW | 4056 4%104.8 (3391)

BASIS OF CALCULATIONS ARE ONAN GENERATORS

706 Dorman St.
Harringfor, Delaware (302) 396-3530

gé[% 0% %@7’»7%’7@%/&%

HARRIMGTON

DELAWARE,

MEDIUM PS ELECTRICAL DETAIL

GENERIC MEDIUM PUMP STATION

CITY OF HARRINGTON
KENT COUNTY, DELAWARE

Date:

3/27/2007

Scale:
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il

—
DIRECT BURY TO POWER POLE
@9 BY UTILITY COMPANY
30/3 _\. |
TVSS
9 30/3 R
VS "
BATTERY |
CHARGER
o < !

8,10,12

14,16,18

19,2123

262129

BYPASS |
%~ \. CONTACTOR
o o 3P 1 SOFT START 2HP
W/ BYPASS CONTACTOR X
(28) ISOLATION
3P | 1 H\_ CONTACTOR
_ | _
. ® — -
3P
Ao _
" @
T.\ji 3P SOFT START il oHP
- 1
W/ BYPASS CONTACTOR _/ ]
| \Q ISOLATION
— CONTACTOR
3P 1 _ﬂ | _
|
3P \@ GRINDER CONTROL !
PANEL 2HP
| -
) @® !
P \.
UNIT HEATER
I @)
E _
3P 348 1#10 GRND IN 3/4" C SKVA
| 480 - 208Y/120V 3
[ 1 !
- - - STEP DOWN
| | TRANSFORMER
444 148 GRND IN 1-1/4" C |
|
RTU CONTROL POWER
|
MAN. SW W/OL
i [ e el
0—o fo—0o —e X HP

2412 1$12 GRND IN 3/4" C

_ 2412 1#12 GRND_IN 3/4" C

POLE MOUNTED LIGHT (PHOTOCELL CONTROLLED)
SERVICE CABINET LIGHTING

2412 1412 GRND IN 3/4" C

2412 1412 GRND IN 3/4" C

CABINET COOLING/EXHAUST FAN ()

2§12 1412 GRND IN 3/4" C

GFCl RECEPTICLE (4)

@

EFFLUENT FLOW TX

GENERATOR BLOCK HEATER @

MTD AT BLOWER

GENERAL NOTES

WIRING ENTERING FROM CONCRETE PAD SHALL BE IN RIGID GALVANIZED STEEL CONDUIT.

2. ALL INTERCONNECT WIRING WITHIN ENCLOSURE SHALL BE IN SCHEDULE 40 PVC OR RIGID ALUMINUM CONDUIT.
LIQUID-TIGHT FLEXIBLE NONMETALLIC CONDUIT IN LENGTHS NOT EXCEEDING 12" MAY BE USED WHERE
INSTALLATION OF RIGID CONDUIT IS IMPRACTICAL.

3. CONTROL SECTIONS WITH VFD DRIVE CONTROLLERS INSTALLED SHALL BE VENTILATED WITH AN
ADDITIONAL THERMOSTATICALLY CONTROLLED FAN AND AN ADDITIONAL EXHAUST LOUVER WITH REPLACEABLE
ALUMINUM FILTER. LIVE TERMINALS OF THERMOSTAT SHALL BE SHIELDED FROM CONTACT.

4. FOR MOTOR & GENERATOR FEEDER EQUIPMENT SIZE REFER TO SIZING CHART.
SEWAGE
PYUP
SEWAGE
PP
POWER
SECTION
8 \|9
GRINDER el@ — :A / #
0 p |
—®
® ®
© © O——
I ———
CONTROL. \ ”
SECTION
® G
-THIS SIDE FACING
PUMP STATION
NTS.
NOTE #3
o) @
olle] |P
elle] F°
° | [@][elae
A - Ao
O—@
®— ¥ ®
NOTE 43
0 e 0o

I’

CONTROL SIDE ELEVATION—SERVICE CABINET ENCLOSURE
NTS.

@EE® PECEOEOHEOOL B

®ORGE GOEGEREARE®E®O®

EQUIPMENT LIST

480/277 3PH, 4W PANEL ___A

AC DRIVE CONTROLLER WITH BACKUP SOLID STATE SOFT START AND STAND ALONE

ACROSS THE LINE STARTERS EACH HOUSED IN A NEMA 1 ENCLOSURE.

SIZE OF ENCLOSURES WILL DEPEND UPON STARTER SIZE

REMOTE TELEMETRY UNIT WITH PUMP CONTROLLER (RTU/PC)

20A/120VAC DUPLEX GFCl RECEPTACLE IN FS BOX WITH COVER

FLOODLIGHT & ENCLOSURE LIGHT SWITCHES IN DUAL—GANG FS BOX; PROVIDE IDENTIFICATION LABELS
4’ LONG SINGLE TUBE FLUORESCENT STRIP LIGHTING FIXTURE WITH LOW TEMPERATURE ELECTRONIC BALLAST
100A, 208/120 3PH, 4W, 30 CKT PANEL

EFFLUENT FLOW TRANSMITTER; 24V DC WITH 4-20mA ANALOG OUTPUT WIRED TO @
THERMOSTATICALLY CONTROLLED COOLING FAN

LIGHT SWITCH & 20A/120VAC DUPLEX GFCI RECEPTACLE IN DUAL—-GANG FS BOX WITH COVER

3 POLE AUTOMATIC TRANSFER SWITCH (POWER MONITORING MODULES ON LOAD SIDE CONDUCTORS)
NEMA 1 ENCLOSED MAIN CIRCUIT BREAKER ___A MCB ___ V

SERVICE CABINET ENCLOSURE; FREESTANDING NEMA TYPE 12, TYPICAL SIZE 72"H X 72°W X 36"D (ADJUST
LENGTH AND NUMBER OF SECTIONS AS REQUIRED FOR INSTALLED EQUIPMENT)

THERMOSTATICALLY CONTROLLED ELECTRIC HEATER; QUANTITY/CAPACITIES AS REQUIRED FOR 30°F RISE
ABOVE AMBIENT TEMPERATURE.

EXHAUST LOUVER PLATE WITH REPLACEABLE ALUMINUM FILTER
GRINDER CONTROL PANEL

NOT USED

30°H X 20"W X 14"D TRANSFORMER — 6KVA, 3¢ 480-208Y/120

TRANSIENT VOLTAGE SURGE SUPPRESSOR UNIT (MODULAR)
(TYPE 1) FOR > 400A SERVICE
(TYPE 1l) FOR < 400A SERVICE

POWER METER — CONTRACTOR TO FURNISH AND INSTALL KWH METER SOCKET

DIESEL GENERATOR WITH DUAL WALL SUB BASE FUEL TANK

FILTER TO REDUCE OUTPUT SIGNAL NOISE

BLOCK HEATER — 2412 & 1#12 GND IN 3/4°C. CHECK MANUFACTURE REQUIREMENTS.

GENSET SOUND ENCLOSURE TYPE WILL BE SELECTED PER SIZING CHART

GENSET PAD — SEE DETAIL SHEET

4f__ & 1§__ GND IN __"C

4__ & 1§__ GND IN __"C

2412 & 1412 GND IN 3/4°C

2§12 & 1412 GND IN 3/4°C

2412 & 1412 GND IN 3/4°C

3§12 & 1412 GND IN 3/4°C

SEE STRUCTURAL DRAWING FOR SERVICE CABINET ENCLOSURE PAD

DERELEY OV PSR 10 PN TR P UL QD
FROM THE BOTTOM OF THE CONTRACTOR FURNISHED & INSTALLED METER SOCKET TO A LOCATION
PAST THE CONCRETE PAD AS DIRECTED BY THE UTILITY.

TRANSFORMER, PAD AND GROUNDING PROVIDED BY UTILITY COMPANY

GENERATOR START SIGNAL WIRING IN 3/4°C. NO. & SIZE OF WIRES PROVIDED BY MANUFACTURER
GENERATOR CONTROL PANEL ALARM SIGNAL TO PLC

GENERATOR MCB PROVIDED BY GENERATOR MANUFACTURER

CONTROL WIRE TO PLC

POWER LOGIC P—650 DIGITAL METER IN SEPERATE NEMA 1 ENCLOSURE PROVIDE CT'S IN PP1 BACKBOX

Q=]

®

POWER SIDE ELEVATION—SERVICE CABINET ENCLOSURE
NTS.

Harrington, Delaware (307) 398-3570

&éj% a% %wm%&nfd//&n
706 Dorman St

HARFINGTON
DELAWARE

MEDIUM PS WITH VFD & SINGLE LINE ENCLOSURE

GENERIC MEDIUM PUMP STATION

CITY OF HARRINGTON
KENT COUNTY, DELAWARE

Date: 3/27/2007

Scale:

Dwn.By:

Proj-No.:

Dwg.No.:

EO2
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> DRECT BURY TO PONER FoLE EQUIPMENT LIST
S GENERAL NOTES
Y LY GoUpt () 208/120v, 1, 40 PAEL PP1, _A
_ a @ 1. VIRNG ENTERING FROM CONCRETE PAD SHALL BE IN RIGID GALVANIZED STEEL CONDUIT. (@ !, RVE CONTROLLER WTH BACKUP. SOUD STATE SOFT START RATED 27A7.54P, ISOLATIN CONTACTORS
= 2. AL INTERCONNECT VIRNG WITHIN ENCLOSURE SHALL BE IN SCHEDULE 40 PVC OR RIGD ALUMINUM CONDU. AND STAND ALONE ACROSS THE LNE STARTERS NEMA/SIZE EACH HOUSED IN A NEMA 1 ENCLOSURE.
[ @ ISTALLATON OF RIGID CONDUT 15 MPRACTICAL. nr 127 MAY B LS ieme (3) RENOTE TELEMETRY UNT WITH PUMP CONTROLLER (RTU/PC)
254 |
Ofv bw_ﬂ ﬁ.\. th..,M@ @ 3. CONTROL SECTIONS WITH COUSINATON AC DRNE: CONTROLLES NSTALED SHAL BE VENTLATED WTH AN (D) 20/120C DUPLEX GFUI RECEPTACLE N FS BOK WITH COVER
—®_ _ W \6 U T AL o, THERMOSTAT SHALL BE SHLDED FROM CONTACT. FAN WIRNG SHALL (®) FLOODLIGHT & ENCLOSURE LIGHT SWITCHES IN DUAL-GANG FS BOX; PROVIDE IDENTIFICATION LABELS
—_ | ¢ TW@_ -~ ® P SZE REFER T0 SZNG CHAT. %;.gﬂgigu!gg!xsaggg
—® NOT USED
X 4 S T DISCARCE O FORCE AN (DOES WOT NCLUDE VFD SUARTERS) 10 LESS THAN 20 P THAT (©) EFFLUENT FLOW TRANSMITTER; 24V DC WITH 4-20mA ANALOG OUTPUT WIRED T0 (3
o . | - (5) THERMOSTATICALLY CONTROLLED COOUING FAN
ATS ~—@ (O LGHT SWTCH & 20A/120VAC DUPLEX GFCI RECEPTACLE IN DUAL-GANG FS BOX WITH COVER
I SN AL (1) 3 POLE 1254 208V SPHASE AUTOMATIC TRANSFER SWITCH (SQUARE D POWER LOGIC POWER

@ NEMA 1 ENCLOSED MAN CIRCUIT BREAKER NEMA/SIZE 125A MCB

 — |\®_|® - ﬁ.@ - -I_ WONTURNG WODULES ON LOAD SDE CONDUCTORS).

- I (13 SERVICE CABINET ENCLOSURE; FREESTANDING NEMA TYPE 12, TYPICAL SIZE 72H X 72°W X 36
0 .\@ - - - OR LARGER IF REQURED
1 e e—= | -
o i ® CONTROLLED ELECTRC HEATER; QUANTITY/CAPACTIES AS REQURED FOR 30F RISE

e e=EET o e —

@ wor usep

g M;(p a;/ A a/ﬂﬁl}n/;}f&n

106 Dorman St.

Harringfor, Delaware (302) 398-3570

® |
791 -0 M_Mm\. CONTACTOR e NOT USED
|

(TYPE 1)) FOR < 400A SERVICE

HARRIMGTON
DELAWARE

MEDIUM PS WITH SOFT START, SINGLE LINE & ENCLOSURE

"] ® ® (@ POWER ETER - CONTRACTOR TO FURNISH AND INSTALL KWH NETER SOCKET

@ 35KW 3rAW 208V/120V DIESEL GENERATOR WITH DUAL WALL SUB BASE FUEL TANK

@) GENSET SOUND ENCLOSURE TYPE WILL BE SELECTED PER SIZNG CHART

..a.: \@ “_Luo
_ _ | | | |II‘
_ @:3:8.
f\f@iﬁ @s
a.;:-.oo s__.xﬁv @gguaﬁufangzu\é
_ _ F-su..-./y[
PRE 1soumoN ! GENSET PAD - SEE DETAL SHEET

wis18 .\@ ® SECTON @ 441/0 & 146 GND IN 2°C

#1/0 & 16 GND N 2°C
@ 348 & 1410 G0 N 3/

2412 & 1§12 GO N 3/4°C

2§12 & 1§12 GND N 3/4°C

312 & 1412 GND IN 3/4°C
SEE STRUCTURAL DRAWING FOR SERVICE CABINET ENCLOSURE PAD

[—— @ﬂzﬁ o—3 | 1 R
®

%h o
——

I san pe e ! P+
I

@gggsﬂ_ﬂ TO POWER METER. PROVIDED BY UTILITY COMPANY. THE
CONTRACTOR WILL FURNISH & INSTALL k§B§=g§§§

gzégﬁﬁ §k.ﬁ§a§>g
PAST THE CONCRETE PAD AS DIRECTED BY THE UTLITY.

(D TRANSFORMER, PAD AND GROUNDING PROVIDED BY UTILITY COMPANY

(5 GENERATOR START SIGNAL WIRNG N 3/4°C. NO. & SZE OF WIRES AS RECOMMENDED BY MANUFACTURER
(30 GENERATOR CONTROL PANEL ALARM SIGNAL TO PLC

(3D GENERATOR MCB PROVIDED BY GENERATOR MANUFACTURER

(38) coNTROL WRE TO PLC

[+
SECTION

3
IS
!
| e ;
_Ll_lg
z (g’ J@LDJ\\é

-THIS SIDE FACIN(

PUMP_STATION (30) POWER LOGIC P-650 DIGITAL METER IN SEPERATE NEMA 1 ENCLOSURE. PROVIDE CT'S IN PP1 BACKBOX

PLAN VIEW-—SERVICE CABINET ENCLOSURE

CITY OF HARRINGTON
KENT COUNTY, DELAWARE

Z

o

T

<C

T

N.T.S. S

o

°|/ NOTE # °|/ M

RTU CONTROL POWER | @Ii_u_ “ ! _” @ = \ —@® m

@||l®] | ®

o . /o ! @ J @ =

Leeem || © o|[®|d—-o o 4@ 5

Tl Soed-e L
- ! O—{®] @
CABINET o/ ["XO] _m_n© ) O

@— @) q ® 5
BLOCK HEATERGD “.H“

@yﬂ“ CONTROL SIDE ELEVATION—SERVICE CABINET ENCLOSURE POWER SIDE ELEVATION—SERVICE CABINET ENCLOSURE HN

N.T.S. N.T.S.

Dwg.No.:

m
o
W
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36.00”

RTU / PC

8T

=

@ @ —
48.00” d
[
[ Jwx
Xk
—
L=)
FRONT VIEW
NEMA 12 ENCLOSURE
MATERIAL SCHEDULE
QTY DESCRIPTION CATALOG NUMBER MANUFACTURER
1 | ENCLOSURE NEMA 12 N12483616 WIEGMANN
1| BACK PANEL NP—-4836 WIEGMANN
1| SCADAPACK 32  24VDC INPUTS P4—100-01-0-0 CMS
1|16 PT MODULE DIGITAL INPUT 120VAC 5401 CMS
1|4 PT ANALOG OUTPUT 5302 CMS
1| LIGHTING SUPPRESSOR IS—50NX-C2 POLYPHASER
1| RADIO SEE_COUNTY ENG FOR MODEL #
1| POWER SUPPLY 12VDC* SEE COUNTY ENG FOR MODEL #
A/R| GLASS FUSES C383THS CUTLER HAMMER
1| SURGE PROTECTOR (TVSS) TDF—20A—120V ERICO OR EQUAL
A/R| DT RELAY W/ BASE TYPE RH IDEC
1|BELL 202 MODEM W/ 160299B TIMER CHIP*| 5902 CONT. MICRO SYS.
A/R | TERMINALS UKSN PHOENIX
A/R| WIRE WAY 2X3, 1.5X3 TYTON
58 |TERMINALS UKKS PHOENIX
1 |POWER SUPPLY PS5R-024 IDEC
1 [HMI MMI=750T KEP
1 |TDR 330-12-300S TIME MARK
A/R|FUSES SAG1A313, 3AG3A313 LITTELFUSE
A/R|TERMINAL USLKGS PHOENIX
1 |UPS PULSAR 800/560 VA/W MGE SYSTEMS
*ONLY WITH 450MHz RADIO
FIELD INSTRUMENT SCHEDULE
QTY DESCRIPTION CATALOG NUMBER MANUFACTURER
1 | MAGNETIC FLOW METER MAGMASTER ABB
or MAGFLO or SIEMENS
1 LEVEL TRANSMITTER WATER PILOT 0—15'HQ ENDRESS & HAUSER
2 | PRESSURE TRANSMITTER 0—-30 PSI ASHCROFT
2 | PRESSURE GLAND TYPE 80 ISOLATION RING ASHCROFT
2 | FLOAT SWITCHES ALL NORMALLY OPEN HYDROMATIC

| 16.50” |

22.48"

©

WIRE WAY

[0 71 (&

7 WIRE WAY 7 7
bsatiion I sty B
7 i 12vDC i i r a1 i u 7 7
POWER SUPPLY _H_ 7 E>_u 7 O 7 =
L f f
|~ POLYPHASER
>
7 £ WIRE WAY # -
W
: {
o d
WIRE WAY :
7 24 VDC POWER SUPPLY 7
FUSE BLOCK \
WIRE WAY

[jul | D

/!w:&u,rmx RECEPTACLE
MARK "FOR UPS ONLY"

1 L
/A 1/4” CONDUIT FOR

ANTENNA COAX

BACK PANEL VIEW END VIEW

WIREWAY OMITTED FOR CLARITY

ENGRAVING SCHEDULE *
D FIRST LINE / SECOND LINE
A_|PUMP 1
B | PUMP 2
C |VFD SS AUX (SS_AUX)
D |HAND OFF AUTO
E |PUMP 1 / SPEED POT
F_|PUMP 2 / SPEED POT
G [ BLOWER

* DESCRIPTIONS IN PARENTHESIS APPLY TO "SMALL" PUMP STATIONS.

NOTES:

1. RTU/PC PANEL AND ASSOCIATED CONTROL COMPONENTS SHALL BE PROVIDED AND CONFIGURED BY
THE SYSTEMS INTEGRATOR WHO SHALL BE CONTROL TECHNOLOGIES COMPANY OR TIEDER CONTROLS.

2. THE SYSTEMS INTEGRATOR SHALL PROVIDE AS—BUILT DRAWINGS DOCUMENTING FINAL INSTALLATION,
WIRING, AND PLC CONFIGURATION IN HARD COPY AND ELECTRONIC FORMATS.

3. THE SYSTEMS INTEGRATOR SHALL DEVELOP 4 OR MORE HMI SCREENS FOR GRAPHICAL DESIGNER NOTES:
REPRESENTATION OF CONTROL AND STATUS OF PUMPS, WET WELL LEVEL, FLOW, EMERGENCY GENERATOR
GRINDER (IF INCLUDED) AND ALARMS. PROVIDE BAR GRAPHS AND NUMERIC DISPLAY FOR ANALOG
SIGNAL INDICATION.

' 1. VFDs ARE NOT REQUIRED FOR "SMALL" PUMP STATIONS. ITEMS
MARKED WITH A DOUBLE ASTERISK (**) ON THIS DRAWING, AND
CONTROL SCHEMATIC DRAWINGS ARE NOT REQUIRED FOR SMALL PUMP
4. PLC LOGIC SHALL START AND STOP PUMPS BASED ON WET WELL LEVEL ANALOG STATIONS.
NORMAL CONDITIONS.

INPUT UNDER

2. ITEMS MARKED WITH A DOUBLE ASTERISK (**) ON THIS DRAWING
AND CONTROL SCHEMATIC DRAWINGS ARE NOT REQUIRED FOR MEDIUM
PUMP STATIONS GREATER THAN 5 HP & LESS THAN 20 HP

THAT DO NOT DISCHARGE TO A FORCE MAIN.

5. PLC LOGIC SHALL REQUIRE A MINIMUM OF 30 SECONDS BETWEEN STARTING OF SEPARATE MOTORS
UNDER NORMAL AND EMERGENCY POWER. TIMER WILL PROVIDE SIMILAR FUNCTION FOR PUMPS UNDER
HARDWIRED (BACK—UP) FLOAT CONTROL.

6. THE VFD AND SOFTSTART WIRING SCHEMATICS ARE BASED ON SQUARE D COMPONENTS. IF
CUTLER—HAMMER EQUIPMENT IS PROVIDED, THE CONTRACTOR SHALL MAKE ANY NECESSARY MODIFICAITONS
FOR A COMPLETE AND WORKING SYSTEM, EQUAL TO THE FUNCTION OF THE SCHEMATICS AS SHOWN.

3. DESIGNER SHALL SPECIFY ALL REQUIRED DATA TO BE
COMMUNICATED FROM VFDs AND POWER LOGIC MONITOR TO PLC VIA
MODBUS.

7. LEVEL, FLOW AND PRESSURE TRANSMITTERS SHALL BE 24VDC LOOP POWERED. 4. SCADA PROGRAMMING AT THE WASTEWATER PLANT WILL BE
PROVIDED UNDER SEPARATE CONTRACT.

8. SEE TYPICAL MECHANICAL PLANS, ELEVATION AND DETAILS DRAWING FOR LOCATIONS OF COMPONENTS.

5. DATA REGISTER ASSIGNMENT WILL BE PROVIDED BY CITY OF
HARRINGTON.

Horringtor, Delaware (302) 398-3530

RTU AND PC ENCLOSURE

g &/% a?/ A awwm?/@n
106 Dorman St.

HARRIMGTON

GENERIC PUMP STATION
CITY OF HARRINGTON

KENT COUNTY, DELAWARE

Proj.No.:

Dwg.No.:

EO4
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+24A com +24A com
2% 120VAC FROM PANEL xx CKT xx A A PS5 com PV eV P E e oY
100 | SIMPLE RECEPT. 130 & 160 %
_ - T~ = s
[~ —-——————— T SEE LINE 219 CR1
L _ __H_ _ - = N ] hw 413 10901 PUMP 1 00901 200 I\ RUN
101 131 O O 7 161 [
UPS - 1 AUTO 10 U/ PUMP 1
LOCATED IN SELECTED 207, 211, 216
= SEE LINE 259 CR2
Uog RTU/PC e 2 |_||w 463 10002 00002 201 N\ n
1w  —F=-———3 @ k—————— +— 132 0 © 2] PuMP 2 162 (2 U RN 2 )
P.S. FOR MOTOROLA RADIO. = 2 SELECTED 7 247, 251, 256 N
REPLACE W/SIMPLEX REC. FOR CR3
RIC M1 VFD FAULT  RIB 102 D
. m LNE m SS RADIO POWER SUPPLY s |+m_>| OO g ez iogs PUMP 1 VD s 00ga3 202 ) PLC WATCHDOG M
vss [ $ FAULT < / 17 ]
OAD \ B1d . ﬁ
u 6 L2 RIC M2 VFD FAULT  RiIB 103 CR4 N
10 LA O 0O O X2 13 LOo——0- N R [+ B Ly PUMP 2 VFD 186 b ad 203 () RUN GENERATOR L VY
o iy = B e FAULT % b1 \j 181 o m
= \ CR5 S m g
L RIC M1 SS FAULT  RIA 104 10 10005 e 1 S5 re [00g08 208 AR o g W o
105 135 Aa4——] 10— 0 165 © S
4 FAULT S \_/ BLOWER Q E
et \ B4 266 © M <
2A X} 2 RIC M2 SS FAULT  RIA 105 CRO / S =>
= =0 O 15 LO— - -O—=—%" PUNP 2 55 1o ¢ 28 O RSt rone 1 > § |
12VDC_POWER B 6 ] e, W. I
for +12 PP come \ c M1 AUX OL NO 108 CR7 .“m aehu
o 2 g X5 O camz 137 L— [}t N7 PUMP 1 AUX 167 0or 206 () RESET PUNP 2 M/ 4
oL g "\ CAS/VFD* o
\ ) 7 127 : @
¥ = c M2 AUX OL NO 107 CRB
RADIO 107 10008 00gos 207 m
- 0™ 0 s LO————O0—2—% PR ZAK g O e
( B 8 m
ANT. CABLE TO ARRESTER c ATS NO 108 CRY
L 108 P8[10008 A NENCY 5 00908 208 I SPARE : i)
108 - A0 -—10— 1'% 1o 3
COMM CABLE TO MODEM OR PLC Y 7 POSITION 5 / g W
F=2 a
24 K] 2 c GENERATOR NO 109
o L0 O o L -0 DR K °¢°
24VDC_POWER 2 4
24 SuppLY COM1 24A 1 PUMP 1 OT 3 110
+ X2 +
| =3 oz | 0O coM 0 ” | 110 10011 PUMP 1 ” cogt1
5A U ®u OVERTEMP $
X2 1
X1 111 10012 00012
- — PUMP 1
n 04— PP L 8
F-5 __ __P3UPPR
2A 5 pc 12 5 12
e 220 0C3 s . 12 10013 PUNP 2 s oagts
N i ®u OVERTEMP $
_ __P3 LOWER
5pc| 1.2 6 13
F7F F8 13 10014 com
L ) PUMP 2 2
" ¥D A i g h S SEAL FALL ot 2
[+24A [+24F _qNI>m 5 m —_ s NOTE 4 DIN/ COUNTER
ncs HMI 114 10015 COM INPUTS
s O s 9! HIGH LEVEL 175 -0
z- — ¢ o ¢
T (CLOSE ON HIGH) N
= CR13A
HIGH FLOAT 0033
18 [o! 4 ()13 “_.mw_.:s_.m_mo_.m_. 148 115 _ow\w_m LOW LEVEL 176 ! 7] 24V 10 POWER
O/n.v/ _/ S FLOAT 9 oK
cR13 145, 117 (OPEN ON LOW) —
+24F CR1ZA 10 CR1S CR3 0034 T
"7 —{1 Il r—10 9|5 11 12\|4 12 14 7\ 13 WET WELL - nmz_ - FROM :.__%_ 2 ! 7,3 24V FLOAT POWER A
I 11 AN / HIGH LEVEL e A < oK w
[iFz) &3 3-60 SEC. TOR PUMP 1 START coM T Z
CRI3 208, 212, 217 24A P4 CC 240 GENERATOR ALARM 209 1
12] |8 14 0\ 13 coM c 209 10035 GENETRATOR % S O
18 1 PUMP 2 148 @ wt—+—" 1]+ ——"r+——+10 FAULT <
) / START DELAY 8 7 W
CR14 119 LEVEL (a1 G
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

401 GENERAL

This section covers storm sewer pipe, precast manholes, and precast catch basins.

The Contractor shall furnish and install all storm drains and appurtenances as
specified herein and as defined on the drawings or as directed by the Engineer.

The Contractor shall submit certifications to the Engineer that all pipes, fittings and
joints are as specified herein.

4,02 REINFORCED CONCRETE PIPE

A.

D.

Pipe manufactured shall meet the applicable strength requirements contained in
ASTM Designation: C-76, Reinforced Concrete Culvert, Storm Drain and Sewer
Pipe, minimum circumferential reinforcement shall be as prescribed for Class III.
Class IV shall be required when cover is less than 12 inches.

In addition to the applicable ASTM Requirements for steel reinforcing, the joints
shall be provided with circumferential reinforcement equipment at least to the area
of a single line in the barrel of the pipe to insure against possible overstresses or
damage to the pipe during jointing operations. The circumferential reinforcing
members in the tongue and groove ends shall be spaced not greater than two (2)-inch
on center.

Pipe shall be manufactured without lifting holes and shall be handled at all times by
means of slings or other methods approved prior to start of construction.

All pipe joints shall be water tight.

4.03 HIGH DENSITY POLYETHYLENE PIPE (HDPE)

A. HDPE pipe shall be smooth interior, AASHTO designation M252 and M294, with
a maximum diameter of 48 inches.

B. Pipe joints and fittings shall conform to AASHTO M252 and M294.

C. HDPE pipe shall be manufactured by Advanced Drainage Systems, Inc., (ADS
—N12), Hancor, Inc., (Hi-Q), or approved equal and shall be installed per
manufacturer’s guidelines. .

D. All pipe joints shall be watertight.
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

4.04 PIPE AND FITTINGS

A.

H.

Pipe laying shall not begin until all stakeout and cut sheets have been approved by
the Engineer.

The Contractor shall utilize proper and suitable tools and equipment for the safe
handling and laying of the pipe and fittings in accordance with the manufacturer's
standards. Pipe and fittings shall be carefully handled and lowered into the trench.

Should the pipe require cutting to fit in the line or to bring it to the required location,
the work shall be done without extra compensation, in a satisfactory manner so as to
leave a smooth end, perpendicular to the axis of the pipe.

Before making joints, each pipe shall be well bedded on a solid foundation and no
pipe shall be brought into position until the preceding length has been thoroughly
embedded and secured in place. No pipe shall be laid in wet trench conditions that
preclude proper bedding or on a frozen trench or when weather conditions are
unsuitable for proper installation.

In laying pipe, special care shall be taken to insure that each length shall abut against
the next in such a manner that there shall be no shoulder or unevenness of any kind
along the inside of the pipeline.

No wedging or blocking will be permitted in laying any pipe; unless by written order
from the Engineer.

Pipe and appurtenances shall be thoroughly cleaned before they are laid and shall be
kept clean until the acceptance of the completed work. The open end shall be kept
closed with a plug until the next length is laid. At the close of work each day, the end
of the pipeline shall be tightly closed with an expansion stopper so that no dirt or
other foreign substances may enter the line, and this stopper shall be kept in place
until pipe laying is again resumed.

Manbholes shall be installed as pipe laying progresses.

4.05 PRECAST CONCRETE MANHOLES AND INLETS

A. The Contractor shall construct structures of precast reinforced concrete risers and
base sections. All catch basins and junction boxes shall be constructed as per most
recent State of Delaware Department of Transportation (DelDOT) Standard
Construction Details. Storm sewer manholes shall be constructed as per City of
Harrington manhole details.

DATE: April 2006 STORM DRAIN AND APPURTENANCES
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

Structures shall be built at such points on the pipelines and of such form and
dimensions, as are shown on the drawings or as may be directed. Structures shall be
installed as pipe laying progresses and the Owner may stop work entirely on laying
pipe if manhole and inlet construction is delayed to such an extent as to be hazardous
to construction or the public.

Precast reinforced concrete base riser sections shall be as manufactured by Atlantic
Concrete Company, Virginia Precast Corporation, or equal.

Interior and exterior joint spaces of all structure risers shall be filled prior to
application of the exterior waterproofing. The interior and exterior joint shall be
mortared.

Lifting holes in the walls of precast reinforced concrete risers will be allowed, but
shall be plugged with rubber stoppers and grouted flush with face of manhole and
inlet wall after installation of manhole and inlets riser sections. Not more than two
(2) holes shall be cast in the walls of each riser section for the purpose of handling.

The exterior surface of all precast manholes and inlets shall receive a minimum two
(2) coat application of 68% solid coal tar type protective coating. The total average
dry film thickness shall measure 24 mils with no single measurement to be less than
20 mils. Surfaces shall be prepared in accordance with the manufacturer's
instructions and coatings applied in the field in an acceptable manner.

Inlet flow channels and benches shall be constructed of brick with care taken to
secure smooth and even surfaces. Channel sections shall be built up to true line and
radius, and curved sections shall provide a uniform transition in the flow direction.
Materials and construction of flow channels shall be in accordance with appropriate
sections for materials so used, as hereinbefore specified. ‘

4.06 CASTINGS

A. Frames and covers or grates for structures shall be set by the Contractor as the work
progresses.
B. Material and sizes and types of frames and covers shall be as per current DelDOT
Standard Construction Details and of the sizes and types specified on the plans.
C. All catch basin grates shall be DelDOT Type 3.
DATE: April 2006 STORM DRAIN AND APPURTENANCES
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

4.07 BRICK AND MORTAR FOR INLET FLOW CHANNELS

A.

All brick shall conform to the "Standard Specifications for Sewer Brick", ASTM
C-32, Grade SS.

Mortar shall be in accordance with the "Standard Specifications for Portland
Cement," ASTM C-150 for Type 11

4.08 MANHOLE AND INLET STEPS

A.

Steps in structures shall be made of (3/8) three-eights inch diameter (No.3) steel bars,
ASTM Designation A-615, Grade 60, encased in polypropylene plastic. Manhole
steps shall have tread ridge with retainer lug on each side.

Steps in structures shall be cast in place during manufacture of precast reinforced
concrete risers and eccentric top sections, or embedded during construction of brick
manholes. Embedment length shall be suitable for minimum five (5)-inch thick,
precast reinforced concrete riser walls. ]

Steps in structures shall be OSHA approved and as manufactured by, M.A.
Industries, Inc., Peachtree City, Georgia; ICM, Inc., Jacksonville, Arkansas, or equal.

Steps in structures shall be spaced twelve (12)-inches apart. The maximum spacing
from top of manhole to the first step shall not exceed sixteen (16)-inches.

END OF SECTION
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

5.01 GENERAL

A. Contractor shall provide all labor, materials and appurtenances for construction of
concrete sidewalk, curb and gutter where indicated on the drawings and as specified.

B. The Contractor shall furnish and install PVC pipe sleeves in sidewalk areas
designated by the Owner for street signs.

5.02 METHODS AND MATERIALS

A. All materials and construction methods shall be in accordance with the most recent
DelDOT Specifications for Road and Bridge Construction. All curb and gutter shall
be as per most recent DelDOT Standard Construction Details.

B. All concrete shall be according to DelDOT Specifications for Road and Bridge
Construction, Section 812, Class B. Minimum ultimate compressive strength of
concrete shall be 3,000 pounds per square inch at the end of twenty-eight (28) days.
Submit mix design for approval. All concrete shall be air entrained.

C. Curbs shall be depressed at all existing driveway locations in accordance with
DelDOT Standard Construction Details, including proper preparation of subgrade
and proper placing and spacing of joints and joint materials.

D. The Contractor shall permanently repair or relay all curbs, sidewalks and driveways
that have been removed, broken, or otherwise injured in executing any of the work
under the contract or injured by settlement of any backfilled excavation at any time
prior to termination of the contract and guarantee period. The minimum allowable
length for replacement of damaged curb shall be ten (10) feet.

E. New curb and sidewalk or replacement of areas damaged during construction shall
be installed in accordance with the most recent DelDOT Specifications for Road and
Bridge Construction. Install wheelchair curb ramps at all street corners constructed,
as per current DelDOT Standard Construction Details.

5.03 SUBBASE
Subbase for concrete sidewalk and integral curb and gutter shall be clean, well graded, select
material. Select material shall be well-graded sand or bank-run sand-gravel. Compact to at
least 95% of maximum density at minus two (2) to plus two (2) percent of optimum moisture
content as determined by the Modified Proctor Test ASTM D1557.
DATE: April 2006 CONCRETE SIDEWALKS, CURB & GUTTER, AND DRIVEWAYS
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

5.04 RECONSTRUCTION OF PRIVATE DRIVEWAYS

Saw cut existing driveways if sections are acceptable for reuse. Prior to replacement of
driveways, the Contractor, Engineer and Owner shall review field conditions. The Owner
will designate the extent of additional removal and replacement which shall not entitle the
Contractor to additional compensation above the unit price bids. Upon completion of utility
construction, the Contractor shall reconstruct private driveways in kind, except as follows:

A. Concrete Driveways

1Y)

2)

3)

Concrete driveways shall be replaced and reconstructed upon a properly
prepared, graded and compacted subgrade and in compliance with the most
recent DelDOT Specifications for Road and Bridge Construction.

Driveways shall be constructed to a minimum thickness of six (6)-inches and
shall be reinforced with six (6)-inch by six (6)-inch w1.4 x w1.4 wire mesh.

Restoration shall provide for a smooth transition from back of sidewalk or
driveway construction to undisturbed areas and shall be free of all localized
depressions or abrupt changes in grade that may trap or otherwise misdirect
surface drainage or represent possible damage to vehicular travel.

B. Bituminous Concrete Driveways

1Y)

2)

3)

Bituminous driveways and parking areas disturbed through the Contractor's
construction operations shall be restored by a minimum of two (2)-inches of
hot-mix bituminous concrete pavement placed in a single lift onto a base
course consisting of four (4)-inches of properly prepared and compacted
crushed stone or quarry waste. Commercial and residential entrances on state
maintained streets shall be in accordance with the plan details. Match
existing thickness where condition exceeds minimum restoration.

The hot-mix bituminous concrete surface shall conform to the most recent
DelDOT Specifications for Road and Bridge Construction for Type C and
shall be constructed in accordance with the applicable Articles of Section 401
"Hot-Mix, Hot Laid Bituminous Concrete Pavement".

The subgrade shall be properly prepared, graded and compacted in
accordance with Section 2 of the specifications noted above.

5.05 SIDEWALK CONSTRUCTION

A. Concrete sidewalks shall be replaced as required, or as directed, in accordance with

DATE: April 2006
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

Section 705 of the most recent DelDOT Specifications for Road and Bridge
Construction. Handicap ramps shall be installed in all areas defined herein.

B. Sidewalks in areas not subject to vehicular loading shall have a minimum thickness
of four (4)-inches placed upon a properly prepared, graded and compacted subgrade.

C. Sidewalks in vehicular loading areas shall be a minimum thickness of six {6)-inches
reinforced with six (6)-inch by six (6)-inch, w1.4 x w1.4 wire mesh. Subgrade shall
be prepared as stated for non-load areas.

D. Replacement of partial sections of concrete sidewalk, where so directed, shall be
extended to the nearest existing joint in each direction.

E. Sidewalks shall be replaced to a width equal to that existing prior to start of
construction and such width shall be maintained throughout the entire length of the
block. In no instance shall the constructed width be less than four (4) feet. The width
for installation for new sidewalk shall be five feet.

F. A broom finish shall be applied perpendicnlar to the direction of traffic.

END OF SECTION
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

6.01  GENERAL

A. The Contractor shall restore all surfaces damaged by his operations to the widths and
extent detailed or noted on the plans or specified herein.

B. Surface restoration in streets and roads maintained by the State Department of
Highways shall be accomplished in accordance with applicable utility construction
permits.

C. Various conditions and types of surface restoration are shown on the details.
Materials and construction methods to be in accordance with the following
specification and the most recent DelDOT Specifications for Road and Bridge
Construction.

D. Existing pavement to be trimmed to secure a straight clean edge for repaving. Saw
cut pavement as shown on the drawings and as directed to obtain a clean pavement
edge.

E. No staggered or irregular longitudinal trench repair widths shall be allowed in each
block of work. Repairs shall be of a uniform width and in a straight line.

F. Minimum pavement restoration width is four (4) feet, including edge of roads.
Actual width shall be as detailed or noted on the plans. Payment is limited to these
widths. Should the Contractor damage or disturb larger areas, he shall replace the
additional area at his cost.

G. Surface course and concrete sections shall be lifted out , not broken out.

H. Undermined areas shall be grout filled or cut back.

L A temporary two (2)-inch layer of cold patch shall be placed on all utility trenches
at the end of every workday.

J. Metal plating may be used at the end point of the utility laying operation and must
be used to protect the integrity of concrete patches.

K. All adjustments to existing utilities shall be made prior to overlay operations and
have to be repeated if there is any damage due to rolling and compacting operations.

L. Manhole or catch basin adjustments can be made with pre-cast manhole adjustment
rings, brick courses or mortar layers. Valve boxes shall be adjusted to the proper
elevation using the screw adjustment.

DATE: April 2006 SURFACE RESTORATION
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

Pavement adjacent to all trenches shall be cut back by one (1) foot on each side.
Skewed patches will not be permitted. All patches shall be boxed square.

Paving operations can be performed with the minimum temperatures, material types,
and thicknesses as specified in Section 410 of the most recent DelDOT Specifications
for Road and Bridge Construction.

Catch basins, inlets, curbs and all other appurtenances shall be adequately covered
and protected prior to application of bituminous materials. No earth or bituminous
materials shall be allowed to enter any storm drainage system and suitable
containment provisions shall be employed to prevent surface runoff of bituminous
materials.

The final surface, except on overlays, shall match grades existing prior to
construction and shall be such that a smooth transition free of abrupt changes in
grade is made with adjacent pavements and/or sidewalks. No depressions or other
misalignment shall obstruct, trap or otherwise misdirect the flow of surface water
drainage.

6.02 MAINTENANCE OF REFILLED EXCAVATIONS

A.

The Contractor shall maintain, at his own expense, all refilled excavations and
surfacing in proper condition as specified herein. All depressions appearing in the
refilled excavation, stabilized base and temporary paving shall be properly refilled.
If the Contractor fails to make repairs within forty-eight (48) hours after receipt of
written notice from the Engineer, the Owner may refill said depressions and the cost
thereof shall be billed to the Contractor. In case of emergency, the Owner may refill
any depression or protect with barricades without giving previous notice to the
Contractor, and the cost of so doing shall be billed to the Contractor.

The Contractor shall be responsible for any injury or damage that may result from
lack of maintenance of any refilled excavation at any time.

6.03 BASE COURSES

A. Crusher Run
Crusher run base course shall be spread on prepared and compacted refilled
excavations to the compacted depth shown on the drawing details.
DATE: April 2006 SURFACE RESTORATION
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

6.04

Materials and methods of construction shall meet the provisions of Section 302 of the
referenced DelDOT specifications.

Bituminous Concrete Base Course (Deeplift)

Bituminous concrete base course shall be spread on prepared and compacted refilled
excavations to the compacted depth shown on the drawing details.

Materials and methods of construction shall meet the provisions of Section 401 of the
referenced DelDOT specifications.

BITUMINOUS SURFACE TREATMENT

A.

Bituminous surface treatment shall consist of a number of courses of bituminous
material and aggregate as shown on the drawings.

Materials and methods of construction shall meet the provisions of Section 404 of the
referenced DelDOT specifications.

6.05 BITUMINOUS CONCRETE PAVEMENT

A. Hot-mix, hot laid bituminous concrete shall consist of placing bituminous concrete
base and/or wearing courses on a prepared base to the minimum compacted thickness
shown on the drawings.

B. Hot-mix, hot laid bituminous concrete shall meet the provisions of Section 401 of the
referenced DelDOT specifications. All thicknesses detailed shall be compacted
thicknesses.

6.06 CONCRETE PAVEMENT

A. Concrete used in the restoration of streets and roads shall be placed to the minimum
thickness shown on the drawings. Concrete may be a base course with a bituminous
concrete overlay or a finished surface course as shown on the drawings.

B. Concrete pavement shall meet the provisions of Section 500 -Rigid Pavement; of the
referenced DelDOT specifications.

C. Concrete sidewalk, curb, gutter and driveway restoration shall meet the provisions
of Sections 701 and 705 of the referenced DelDOT specifications.

DATE: April 2006 SURFACE RESTORATION
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

6.07 TOPSOIL AND SEEDING

A.

Topsoil shall be placed in areas where grass has been disturbed by the Contractor's
operations. Depth of topsoil shall be four (4)-inches minimum. Topsoil salvaged and
stockpiled during trench and structure excavation may be used for this purpose.
When topsoiling, all materials and methods of construction shall meet the provisions
of Sections 732 and 733 of the referenced DelDOT specifications.

Seeding shall consist of furnishing and placing seed and soil supplements on
topsoiled areas and at any other locations as directed by the Engineer. When seeding,
all materials and methods of construction shall meet the provisions of Section 734
of the referenced DelDOT specifications.

Fertilizer shall be a recognized commercial fertilizer containing a minimum 5%
nitrogen, 10% available phosphoric acid and 10% soluble potash by weight. It shall
be applied in sufficient amounts to provide sixty (60) pounds of nitrogen per acre.

Fertilizing and seeding application rates shall be in conformance with Section 734
"Seeding”" of the referenced DelDOT specifications as specified for "Standard

Roadside Mix". Seed shall be applied at a rate of four (4) to five (5) pounds per 1000
square feet.

No mulch shall be required unless the area to be seeded rests upon a slope greater

than 3 to 1. Mulch for these areas shall consist of straw mulch as specified in Section
735 "Mulching" of the referenced DelDOT specifications.

END OF SECTION
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

7.01 SUBDIVISION PAVEMENT DESIGN

A

The right-of-way widths and the of asphalt pavement thicknesses shall be designed
based on the most recent edition of the Delaware Department of Transportation
Standards and Regulations for Subdivision Streets and State Highway Access.
Typical section details are shown in details D7-2 and D7-3. A typical paved alley
section detail is shown detail D7-4.

The required structural numbers shall be as per Delaware Department of
Transportation Standards and Regulations for Subdivision Streets and State Highway
Access.

The minimum depth of compacted graded aggregate shall be eight (8) inches.

The final wearing course of hot-mix on collector streets shall not be placed until 75%
of the houses are completed or within one (1) year of placement of the base course
of hot-mix, whichever occurs first, unless otherwise directed by the City.

Prior to placing the pavement section, the subgrade shall be prepared and test rolled
as detailed in the most recent DelDOT Specifications for Road and Bridge
Construction. If the test rolling shows the subgrade to be unstable, the Contractor
shall scarify, disc, aerate or add moisture and recompact the subgrade to the extent
that when retested it will be stable. If, in the opinion of the Engineer, there are areas
to be removed or undercut, they may be ordered, excavated and replaced with
approved material.

The pavement section of streets built to serve a future area of development shall be
increased in strength to serve both the present and future traffic loads. If such a street
must also serve construction traffic of future development, the pavement section
shall again be increased in strength as follows:

No. of Units Proposed for Future Increase in Structural Number
Development Area

1-100 0.48
100 - 300 0.80

END OF SECTION
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

8.01 CAST-IN-PLACE CONCRETE

A.

APPLICABILITY

This section shall apply to cast-in-place concrete work performed in the City of
Harrington.

8.02 SUBMITTALS

A. Design Mixes: For each concrete mix. Include alternate mix designs when
characteristics of materials, project conditions, weather, test results, or other
circumstances warrant adjustments.

B. Steel Reinforcement Shop Drawings: Details of fabrication, bending, and placement,
prepared according to ACI 315, "Details and Detailing of Concrete Reinforcement.”
Include material, grade, bar schedules, stirrup spacing, bent bar diagrams,
arrangement, and supports of concrete reinforcement. Include special reinforcement
required for openings through concrete structures.

C. Drawings-Fabrication/Erection/Installation: ~ Drawings for reinforcement and
accessories, without reference to the contract drawings.

D. Formwork Shop Drawings: Prepared by or under the supervision of a qualified
professional engineer detailing fabrication, assembly, and support of formwork.
Design and engineering of formwork are Contractor's responsibility.

1. Shoring and Reshoring: Indicate proposed schedule and sequence of
stripping formwork, shoring removal, and installing and removing reshoring.

F. Welding Certificates: Copies of certificates for welding procedures and personnel.

G. Material Certificates: Signed by manufacturers certifying that each of the following
items complies with requirements:

1. Cementitious materials and aggregates.

2. Form materials and form-release agents.

3. Steel reinforcement and reinforcement accessories.

4. Admixtures.

5. Curing materials.

6. Floor and slab treatments.

7. Bonding agents.

8. Adhesives.

9. Vapor retarders.
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CITY OF HARRINGTON, DEPARTMENT OF PUBLIC WORKS CONSTRUCTION STANDARDS

10.  Joint-filler strips.
11. Pigmented dry-shake floor hardener.

8.03 QUALITY ASSURANCE

A.

Installer Qualifications: An experienced installer who has completed concrete work
similar in material, design, and extent to that indicated for this Project and whose work
has resulted in construction with a record of successful in-service performance.

Professional Engineer Qualifications: A professional engineer who is legally qualified
to practice in jurisdiction where Project is located and who is experienced in providing
engineering services of the kind indicated. Engineering services are defined as those
performed for formwork and shoring and reshoring installations that are similar to
those indicated for this Project in material, design, and extent.

Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed
concrete products complying with ASTM C 94 requirements for production facilities
and equipment.

1. Manufacturer must be certified according to the National Ready Mixed Concrete
Association's Certification of Ready Mixed Concrete Production Facilities.

2. Material manufacturers shall be ISO 9001/9002 registered proof of documented
quality assurance system. Quality system must be independent auditing
registrar.  ISO 9001/9002 certification shall be included with material
submittals. ‘

Testing Agency Qualifications: An independent testing agency, acceptable to
authorities having jurisdiction, qualified according to ASTM C 1077 and ASTM E 329
to conduct the testing indicated, as documented according to ASTM E 548,

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing
Technician, Grade 1, according to ACI CP-1 or an equivalent certification
program.

Source Limitations: Obtain each type or class of cementitious material of the same
brand from the same manufacturer's plant, each aggregate from one source, and each
admixture from the same manufacturer.

Welding: Qualify procedures and personnel according to AWS D1.4, "Structural
Welding Code--Reinforcing Steel."

ACI Publications: Comply with the following, unless more stringent provisions are
indicated:
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1. ACI 117, "Specifications for Tolerances for Concrete Construction and
Materials."

2. ACI 211, “Recommended Practice for Selecting Proportions for Normal and

Heavyweight Conrete.”

ACI 212, “Chemical Admixtures for Contrete.”

ACI 301, "Specification for Structural Concrete."

ACI 302.1R, “Guide for Concrete Floor Slab Construction.”

ACI 305R, “Hot Weather Concreting.”

ACI 306R, “Cold Weather Concreting.”

ACI 308, “Standard Practice for Curing Concrete.”

9. ACI 309R, “Guide for Consolidation of Concrete.”

10.  ACI 315, “Details and Detailing of Concrete Reinforcement,” latest edition.

11.  ACI318,“Building Code Requirements for Reinforced Concrete,” latest edition.

12.  ACI 347, “Recommended Practice for Concrete Form Work.”

® NV AW

8.04 DELIVERY, STORAGE, AND HANDLING

A.

Deliver, store, and handle steel reinforcement to prevent bending and damage.

1. Avoid damaging coatings on steel reinforcement.
2. Repair damaged epoxy coatings on steel reinforcement according to ASTM
D3963/D3963M.

8.05 CONCRETE MIXING

A.

Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to
ASTM C 94 and ASTM C 1116, and furnish batch ticket information.

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce
mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature
1s above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes.

Mixers: Concrete may be job mixed or ready-mixed. Shrink mixing will not be
permitted. Transit mixed concrete shall be mixed and have water added only at the
site. All mixing equipment must, in the opinion of the mspector, be suitable for the
job. A standard type of batch mixer shall be used and no hand mixing will be
permitted. Ready-mixed concrete shall conform to ASTM C94. Contractor is to
maintain areadily available file of delivery tickets stating design strength, mix slumps,
aggregate and admix (if applicable) and yards delivered for all concrete.

Charging Procedure: Mix shall be kept at a consistency which can be placed readily
without segregation. Aggregates shall be measured in grated hoppers by weight, in a
manner which can easily be checked. Cement shall be measured by volume or by
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weight. Air slacked cement or cement which is lumpy, whatever the cause, shall not
be used. Worming of cement directly into truck mixers shall not be permitted.

Mixing Procedure: In stationary mixers, mixing time shall be a minimum of ten
minutes after addition of water. If an extra charge of water is required because of too
low slump, the drum shall be turned a minimum of 30 revolutions after adding such
charge. Once initial set has taken place, no attempt shall be made to temper the
concrete by the addition of water. Any concrete so tempered will be rejected and shall
be removed from the site. Mixers shall not be charged in excess of the rated speed.
Mixer shall be completely discharged before recharging.

Time Limit: When either Type I or Type IT Portland cements are in use, the elapse time
between the initial contact of the cement with water and the discharge of the batch on
the job shall not be more than 1 %; hours or 300 revolutions.

Project-Site Mixing: Measure, batch, and mix concrete materials and concrete
according to ASTM C 94. Mix concrete materials in appropriate drum-type batch
machine mixer.

1. For mixer capacity of 1 cu. yd. or smaller, continue mixing at least one and
one-half minutes, but not more than five minutes after ingredients are in mixer,
before any part of batch is released.

2. For mixer capacity larger than 1 cu. yd., increase mixing time by 15 seconds for
each additional 1 cu. yd.

3. Provide batch ticket for each batch discharged and used in the Work, indicating
Project identification name and number, date, mix type, mix time, quantity, and

amount of water added. Record approximate location of final deposit in
structure.

8.06 FORMWORK

A.  Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support
vertical, lateral, static, and dynamic loads, and construction loads that might be applied,
until concrete structure can support such loads.

B.  Construct formwork so concrete members and structures are of size, shape, alignment,
elevation, and position indicated, within tolerance limits of ACI 117.

C.  Limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual, as
follows:

1. Class B, 1/4 inch (6 mm).
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Construct forms tight enough to prevent loss of concrete mortar.

Fabricate forms for easy removal without hammering or prying against concrete
surfaces. Provide crush or wrecking plates where stripping may damage cast concrete
surfaces. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1
vertical. Kerf wood inserts for forming keyways, reglets, recesses, and the like, for
easy removal.

1. Do not use rust-stained steel form-facing material.

Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required
elevations and slopes in finished concrete surfaces. Provide and secure units to support
screed strips; use strike-off templates or compacting-type screeds.

Provide temporary openings for cleanouts and inspection ports where interior area of
formwork is inaccessible. Close openings with panels tightly fitted to forms and
securely braced to prevent loss of concrete mortar. Locate temporary openings in
forms at inconspicuous locations.

Chamfer exterior corners and edges of permanently exposed concrete.

Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and
bulkheads required in the Work. Determine sizes and locations from trades providing
such items.

Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust,
dirt, and other debris just before placing concrete.

Retighten forms and bracing before placing concrete, as required, to prevent mortar
leaks and maintain proper alignment.

Coat contact surfaces of forms with form-release agent, according to manufacturer's
written instructions, before placing reinforcement.

8.07 EMBEDDED ITEMS

A.

Place and secure anchorage devices and other embedded items required for adjoining
work that is attached to or supported by cast-in-place concrete. Use Setting Drawings,
templates, diagrams, instructions, and directions furnished with items to be embedded.

1. Install anchor bolts, accurately located, to elevations required.
2. Install reglets to receive top edge of foundation sheet waterproofing and to
receive through-wall flashings in outer face of concrete frame at exterior walls,
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where flashing is shown at lintels, shelf angles, and other conditions.

8.08 REMOVING AND REUSING FORMS

A.

General: Formwork, for sides of beams, walls, columns, and similar parts of the Work,
that does not support weight of concrete may be removed after cumulatively curing at
not less than 50 deg F (10 deg C) for 24 hours after placing concrete provided concrete
is hard enough to not be damaged by form-removal operations and provided curing and
protection operations are maintained.

Leave formwork, for structural elements that support weight of concrete in place until
concrete has achieved the following:

1. At least 70 percent of 28-day design compressive strength.
2. Determine compressive strength of in-place concrete by testing representative
field- or laboratory-cured test specimens according to ACI 301.

Clean and repair surfaces of forms to be reused in the Work. Split, frayed,
delaminated, or otherwise damaged form-facing material will not be acceptable for
exposed surfaces. Apply new form-release agent.

When forms are reused, clean surfaces, remove fins and laitance, and tighten to close
joints. Align and secure joints to avoid offsets. Do not use patched forms for exposed
concrete surfaces unless approved by Engineer.

8.09 SHORES AND RESHORES

A.

Comply with ACI318 (ACI 318M), ACI 301, and recommendations in ACI 347R for
design, installation, and removal of shoring and reshoring.

Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate
and provide adequate reshoring to support construction without excessive stress or
deflection.

8.10 VAPOR RETARDERS

A.  Vapor Retarder: Place, protect, and repair vapor-retarder sheets according to
ASTM E 1643 and manufacturer's written instructions.
B.  Fine-Graded Granular Material: Cover vapor retarder with fine-graded granular
material, moisten, and compact with mechanical equipment to elevation tolerances of
plus 0 inch (0 mm) or minus 3/4 inch (19 mm).
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8.11 STEEL REINFORCEMENT

A.

General:  Comply with CRSI's "Manual of Standard Practice" for placing
reinforcement.

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder
before placing concrete.

Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials.
Accurately position, support, and secure reinforcement against displacement. Locate
and support reinforcement with bar supports to maintain minimum concrete cover. Do
not tack weld crossing reinforcing bars.

1. Shop- or field-weld reinforcement according to AWS D1.4, where indicated.
Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
Install welded wire fabric in longest practicable lengths on bar supports spaced to
minimize sagging. Lap edges and ends of adjoining sheets at least one mesh spacing.

Offset laps of adjoining sheet widths to prevent continuous laps in either direction.
Lace overlaps with wire.

8.12 JOINTS

A.

General: Construct joints true to line with faces perpendicular to surface plane of
concrete.

Construction Joints: Install so strength and appearance of concrete are not impaired,
at locations indicated or as approved by Engineer.

1. Place joints perpendicular to main reinforcement. Continue reinforcement
across construction joints, unless otherwise indicated.

2. Locate joints for beams, slabs, and walls in the middle third of spans.

Space vertical joints in walls as indicated.

4. Use abonding agent at locations where fresh concrete is placed against hardened
or partially hardened concrete surfaces.

5. Use epoxy-bonding adhesive at locations where fresh concrete is placed against
hardened or partially hardened concrete surfaces.

w

Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints,
sectioning concrete into areas as indicated. Construct contraction joints for a depth
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equal to at least one-fourth of concrete thickness, as follows:

1. Grooved Joints: For sidewalks and as indicated, form contraction joints after
initial floating by grooving and finishing each edge of joint to a radius of 1/8
inch. Repeat grooving of contraction joints after applying surface finishes.
Eliminate groover tool marks on concrete surfaces.

2. Sawed Joints: Form contraction joints with power saws equipped with
shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch- (3-mm-) wide
joints into concrete as soon as cutting action will not tear, abrade, or otherwise
damage surface and before concrete develops random contraction cracks.

Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips
at slab junctions with vertical surfaces, such as column pedestals, foundation walls,
grade beams, and other locations, as indicated.

1. Extend joint-filler strips full width and depth of joint, terminating flush with
finished concrete surface, unless otherwise indicated.

Dowel Joints: Install dowel sleeves and dowels or dowel bar and support assemblies
at joints where indicated.

1. Use dowel sleeves or lubricate or asphalt-coat one-half of dowel length to
prevent concrete bonding to one side of joint.

8.13  WATERSTOPS

A.

Self-Expanding Strip Waterstops: Install in wall to base slab intersections and at other
locations indicated, according to manufacturer's written instructions, bonding fastening
and firmly pressing into place. Install in longest lengths practicable.

8.14 CONCRETE PLACEMENT

A.

Before placing concrete, verify that installation of formwork, reinforcement, and
embedded items is complete and that required inspections have been performed.

Do not add water to concrete during delivery, at Project site, or during placement,
unless approved by Engineer.

Deposit concrete continuously or in layers of such thickness that no new concrete will
be placed on concrete that has hardened enough to cause seams or planes of weakness.
If a section cannot be placed continuously, provide construction joints as specified.
Deposit concrete to avoid segregation.
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Dropping of concrete over 4 feet or through a cage of reinforcing steel will not be
permitted.

Deposit concrete in forms in horizontal layers no deeper than 24 inches and in a
manner to avoid inclined construction joints. Place each layer while preceding layer
is still plastic, to avoid cold joints.

1. Consolidate placed concrete with mechanical vibrating equipment. Use
equipment and procedures for consolidating concrete recommended by
ACI 309R.

2. Do not use vibrators to transport concrete inside forms. Insert and withdraw

vibrators vertically at uniformly spaced locations no farther than the visible
effectiveness of the vibrator. Place vibrators to rapidly penetrate placed layer
and at least 6 inches (150 mm) into preceding layer. Do not insert vibrators into
lower layers of concrete that have begun to lose plasticity. At each insertion,
limit duration of vibration to time necessary to consolidate concrete and
complete embedment of reinforcement and other embedded items without
causing mix constituents to segregate.

3. Provide a minimum of 2 vibrators in good working condition on the job at all
times.

Deposit and consolidate concrete for floors and slabs in a continuous operation, within
limits of construction joints, until placement of a panel or section is complete.

1. Consolidate concrete during placement operations so concrete is thoroughly
worked around reinforcement and other embedded items and into corners.
Maintain reinforcement in position on chairs during concrete placement.
Screed slab surfaces with a straightedge and strike off to correct elevations.
Slope surfaces uniformly to drains where required.

Begin initial floating using bull floats or darbies to form a uniform and
open-textured surface plane, free of humps or hollows, before excess moisture

or bleedwater appears on the surface. Do not further disturb slab surfaces before
starting finishing operations.

ISR S

Concrete shall not be deposited during rain. Concrete shall not be deposited into areas
of standing or running water.

Maximum Pours: Maximum length of wall pours shall be 40 feet (12.1 m), unless
otherwise noted or approved by Engineer. All joints shall be as approved by the
Engineer or as detailed on the drawings. All reinforcement, forms and ground with
which concrete is to come in contact, shall be free of frost.
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I Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete
work from physical damage or reduced strength that could be caused by frost, freezing
actions, or low temperatures.

1.

When air temperature has fallen to or is expected to fall below 40 deg F (4.4
deg C), uniformly heat water and aggregates before mixing to obtain a concrete
mixture temperature of not less than 50 deg F (10 deg C) and not more than 80
deg F (27 deg C) at point of placement.

Do not use frozen materials or materials containing ice or snow. Do not place
concrete on frozen subgrade or on subgrade containing frozen materials.

Do not use calcium chloride, salt, or other materials containing antifreeze agents
or chemical accelerators, unless otherwise specified and approved in mix
designs.

Protection After Placement: Suitable means as defined in ACI 306 shall be
provided for maintaining a temperature in the concrete of at least 50 degrees F
for not less than three days after the concrete is placed. For a period of seven
days, the concrete shall not be exposed to a temperature below 40 degrees F.
Concrete placement shall be made when air temperature is at least 32 degrees
F and rising, unless special precautions acceptable to the Engineer,

J. Hot-Weather Placement: Place concrete according to recommendations in ACI 305R
and as follows, when hot-weather conditions exist:

1.

Cool ingredients before mixing to maintain concrete temperature belo0 deg F
(32 deg C) at time of placement. Chilled mixing water or chopped ice may be
used to control temperature, provided water equivalent of ice is calculated to
total amount of mixing water. Using liquid nitrogen to cool concrete is
Contractor's option.

Cover steel reinforcement with water-soaked burlap so steel temperature will not
exceed ambient air temperature immediately before embedding in concrete.
Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.
Keep subgrade moisture uniform without standing water, soft spots, or dry areas.

8.15 FINISHING FLOORS AND SLABS

A.  General: Comply with recommendations in ACI302.1R for screeding, restraightening,
and finishing operations for concrete surfaces. Do not wet concrete surfaces.

B.  FloatFinish: Consolidate surface with power-driven floats or by hand floating if area
1s small or inaccessible to power driven floats. Restraighten, cut down high spots, and
fill low spots. Repeat float passes and restraightening until surface is left with a
uniform, smooth, granular texture.
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1. Apply float finish to surfaces indicated, to surfaces to receive trowel finish, and
to floor and slab surfaces to be covered with fluid-applied or sheet
waterproofing, built-up or membrane roofing, or sand-bed terrazzo.

Trowel Finish: After applying float finish, apply first trowel finish and consolidate
concrete by hand or power-driven trowel. Continue troweling passes and restraighten
until surface is free of trowel marks and uniform in texture and appearance. Grind
smooth any surface defects that would telegraph through applied coatings or floor
coverings.

1. Finish and measure surface so gap at any point between concrete surface and an
unleveled freestanding 10-foot (3.05-m) long straightedge, resting on two high
spots and placed anywhere on the surface, does not exceed the following:

a. 1/4inch (6.4 mm).

Trowel and Fine-Broom Finish: Apply a partial trowel finish, stopping after second
troweling, to surfaces indicated and to surfaces where ceramic or quarry tile is to be
installed by either thickset or thin-set method. Immediately after second troweling, and
when concrete is still plastic, slightly scarify surface with a fine broom.

Broom Finish: Apply a broom finish to exterior concrete platforms, steps, and ramps,
and elsewhere as indicated.

1. Immediately after float finishing, slightly roughen trafficked surface by
brooming with fiber-bristle broom perpendicular to main traffic route.
Coordinate required final finish with Engineer before application.

8.16 CONCRETE PROTECTION AND CURING

A.  General: Take curing measures immediately after casting and extend period according
to the Engineer’s/Architect’s recommendation based upon prevailing temperature,
wind, and relative humidity.

1. Keep concrete continuously moist for minimum 14 days after casting.
2. Maintain concrete temperature at minimum 50 degrees Fahrenheit for seven
days after casting.
3. Avoid alternate wetting and drying and fluctuations of concrete temperature.
4. Protect fresh concrete from direct rays of sun, rain, drying winds, soiling, and
damage.
5. Do not permit curing method to affect adversely finished or treatments applied
to finished concrete.
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B.  Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot,
dry, or windy conditions will cause moisture loss before and during finishing
operations. Apply according to manufacturer's written instructions after placing,
screeding, and bull floating or darbying concrete, but before float finishing.

C. Curing/Sealing Methods for Slabs: Cure all concrete surfaces with one ora
combination of the following methods. Where a specific curing procedure is not
specified, at the Contractor’s selection, one or more of the following methods shall be
used.

1. Water curing: Keep concrete surfaces continuously wet with clean water during
the curing period by immersion, maintaining a continuous flow of water over the
surface, continuous spraying, continuous sprinkling or a combination of these.
Forall curing methods, the difference in temperature between the water used for
curing and the concrete shall not exceed 20 degrees Fahrenheit.

2. Wet Coverings: Cover the concrete surfaces with burlap, cotton mats, sand,
earth, or other suitable moisture retaining materials and keep these materials
saturated during the curing period. Lap all fabrics at least 8 inches at all joints.
On exposed concrete, do not use any type covering which will discolor the
concrete surface.

3. Waterproof coverings: As soon as possible after finishing, thoroughly wet the
concrete surfaces and cover the concrete surfaces with waterproof paper or
plastic film immediately after wetting. For a period or at least 8 hours after the
concrete has taken its initial set, maintain a continuous flow of clean water over
the concrete surface under the covering. Lap all joints in the covering at least
8 inches and provide weights and other means and methods to keep the
waterproof covering in direct contact with the concrete during the curing period.

4. Membrane forming curing compounds: All exposed interior slabs, not receiving
a liquid densifier, and troweled slabs receiving mastic applied adhesives or
“shake-on” hardeners shall be cured with the specified curing and sealing
compound. Exterior slabs, sidewalks, curbs, and architectural concrete, not
receiving a penetrating sealer, shall be cured with the specified clear, non-
yellowing curing and sealing compound. Maximum coverage shall be 4000
ft*/gallon on steel troweled surfaces and 300 ft % gallon on floated or broomed
surfaces for the curing/sealing compound.

C.  Other Formed Surfaces: Cure formed concrete surfaces, including underside of beams,
supported slabs, and other similar surfaces. If forms remain during curing period,
moist cure after loosening forms. If removing forms before end of curing period,
continue curing by one or a combination of the following methods:

D. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure
unformed surfaces, including floors and slabs, concrete floor toppings, and other
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surfaces, by one or a combination of the following methods:

Moisture Curing: Keep surfaces continuously moist for not less than seven days
with the following materials:

a. Water.

Moisture-Retaining-Cover Curing: Cover concrete surfaces with
moisture-retaining cover for curing concrete, placed in widest practicable width,
with sides and ends lapped at least 12 inches (300 mm), and sealed by
waterproof tape or adhesive. Cure for not less than seven days. Immediately
repair any holes or tears during curing period using cover material and
waterproof tape.

a. Moisture cure or use moisture-retaining covers to cure concrete
surfaces to receive floor coverings.

b. Moisture cure or use moisture-retaining covers to cure concrete
surfaces to receive penetrating liquid floor treatments.

c. Cure concrete surfaces to receive floor coverings with either a

moisture-retaining cover or a curing compound that the
manufacturer recommends for use with floor coverings.

Curing Compound: Apply uniformly in continuous operation by power spray
or roller according to manufacturer's written instructions. Recoat areas
subjected to heavy rainfall within three hours after initial application. Maintain
continuity of coating and repair damage during curing period.

Curing and Sealing Compound: Apply uniformly to floors and slabs indicated
in a continuous operation by power spray or roller according to manufacturer's
written instructions. Recoat areas subjected to heavy rainfall within three hours
after initial application. Repeat process 24 hours later and apply a second coat.
Maintain continuity of coating and repair damage during curing period.

8.17 JOINT FILLING

A.  Prepare, clean, and install joint filler according to manufacturer's written instructions.

B.  Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave
contact faces of joint clean and dry.
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C. Install semirigid epoxy joint filler full depth in saw-cut joints and at least 2 inches (50
mm) deep in formed joints. Overfill joint and trim joint filler flush with top of joint
after hardening.

818 FIELD QUALITY CONTROL

A.  Testing Agency: Contractor will engage a qualified independent testing and inspecting
agency to sample materials, perform tests, and submit test reports during concrete
placement. Test reports shall be submitted to the City inspector, contractor and
concrete manufacturer, within 48 hours of testing. Reports of compressive-strength
tests shall contain Project identification name and number, date of concrete placement,
name of concrete testing and inspecting agency, location of concrete batch in Work,
design compressive strength at 28 days, concrete mix proportions and materials,
compressive breaking strength, and type of break for both 7-and 28-day tests.

B.  Testing Services: Testing of composite samples of fresh concrete shall be obtained and
tested as per most recent version of the Intemational Building Code (IBC).

END OF SECTION
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