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1. PURPOSE OF STANDARD SPECIFICATIONS

The following specifications and accompanying details are made available to private
contractors and developers for the use on water utility or street projects within the
incorporated area of the Town of Felton.  They are binding and shall be closely observed, any
exceptions or alterations must be obtained in writing from the Town 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 "Town of Felton"
Town of Felton, Kent County, Delaware

"Engineer"
Consultant Engineer for Town of Felton 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 Town.  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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"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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"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. PERFORMANCE BONDING

a. All proposed development which results in the construction of streets, or the
extension of water mains, which will eventually be taken over by the Town, shall
require the submission of a performance bond.

b. A performance bond shall be in the amount of 150% of all labor and materials
necessary to complete all proposed site improvements.  Site improvements shall
include all streets, curbing, sidewalk, water & sewer mains and appurtenances
(valves, hydrants, meter pits, manholes, laterals, cleanouts, etc.), stormwater ponds
and swales, storm sewer, catch basins, and bulk grading.

c. In the case of a phased project, the performance bond shall be in an amount equal to
150% of the site improvements required to complete all phases.

d. The Developer shall submit an itemized estimate for the performance bond to the
Town, no less than 30 days prior to scheduling the pre-construction meeting.  The
Town’s Engineer shall review the estimate and upon approval of the estimate, the
Developer shall submit a draft bond document to the Town, for review by the Town’s
Solicitor.  The Solicitor shall review the bond and shall determine the appropriate
term period and the conditions for bond renewal, where applicable.

e. The Town may elect, after the advisement of the Town’s Solicitor, to reduce the
amount of the bond as phases of a given project are completed.  However, the amount
of a performance bond in place shall always be equal to or greater than 150% of any
site work that is not 100% complete.  No performance bond, or portion thereof, shall
be released until a maintenance bond, in the amount of 10% of the costs of the
completed work, has been submitted to the Town (see subsection 25).
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4. 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 Town for the purpose of scheduling a
pre-construction meeting prior to beginning construction.  The Town will decide if
the project warrants a pre-construction meeting and inform the Developer/Contractor
accordingly.  The Town will instruct the Developer/Contractor as to who should
attend the meeting and the Developer/Contractor shall schedule the meeting.  The
Town shall record and distribute the minutes from the meeting.

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

d. The Developer/Contractor shall reimburse the Town for all fees incurred by the Town
as a result of any/all pre-construction and/or progress meetings.

5. 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.

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.

6. 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
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arising out of the Contractor's performance of the work, provided such claim damage,
loss and expense are attributable to:

(1) 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. 

7. 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 on site at all times,
a competent and reliable English-speaking representative overseeing the work, authorized
to receive orders and act for him. 

8. 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.

9. AUTHORITY AND DUTIES OF RESIDENT PROJECT REPRESENTATIVE

Resident Project Representative (R.P.R.) 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
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.
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10. 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 has been 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.  

11. 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.

12. 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.

13. 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
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 catch basins shall be field located by the Contractor prior to the start of
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construction.  Notice shall be given to the Engineer to observe the location and make
any adjustments deemed necessary.

14. 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.

15. 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 any hydrant.

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

16. 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.

17. 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
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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.

18. 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.

19. 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.

20. 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
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.

21. 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
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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.

22. QUALITY OF MATERIALS AND WORKMANSHIP

a. Materials and workmanship shall be of the 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 the
Engineer, shall not be ordered by the Contractor until the 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.

23. CLEAN UP

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 charge 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
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.

24. 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
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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.

25. PARTIAL AND FINAL COMPLETION

a. The Town 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 Town and Kent County.  This shall include all sewer
lateral, cleanout 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 Town and Kent County, 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 Town 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, sidewalk, and base coat of hot mix asphalt  to
the satisfaction of the Town.  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
described on the approved construction documents.

4. The installation of all street signage within the current phase.

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

6. The Developer shall submit a maintenance bond to the Town after the
project, or the current phase of the project has been partially accepted by the
Town.  The bond shall be equivalent to 10% of the material and installation
costs of all items which will eventually become the responsibility of the
Town.  These items include: all water and stormwater related items including
pipes, valves, meter pits, catch basins, stormwater ponds; curbing; sidewalk;
and base coat of asphalt.  The Developer shall substantiate the amount of the
bond by submitting an itemized breakdown, or invoices, provided by the
Contractor.  The initial term of the bond shall be one (1) year from the date
of its acceptance by the Town.  The bond shall remain in force until the Town
has granted final completion of the project or phase, or until the initial term
has expired, whichever is greater.

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

b. The Town 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
Town.  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.

Notes: i. No hot mix asphalt top coat shall be installed until any damaged
curb and/or asphalt base coat has been repaired to the satisfaction
of the Town.

ii. No hot mix asphalt top coat shall be installed prior to discussing
with the Town, the proposed travel route for construction vehicles
required during future phases.  The Town shall not allow top coat
asphalt to be installed on any street which may, by necessity, be
required as a route for construction vehicles for future phases.  No
maintenance bond for the top coat of asphalt shall be accepted
until all top of asphalt has been installed for the given phase of
the project.  The maintenance bond for all items other than the top
coat of asphalt shall remain in force until the maintenance bond
for the top coat of asphalt has been accepted.
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iii. In no case shall the top coat of asphalt for any phase or project be
installed until 75% of the homes have been completed.   

2. All utilities proposed for the project have been installed and the entire site has
been graded and stabilized to the satisfaction of the Town 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).

3. Submission and approval of the record (“as-built”) drawings as described
within Item 38 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. 

4. The Town shall inspect the items above and generate a punch list which
details any deficiencies, including any deficiencies which may exist in items
associated with partial acceptance.  The Developer/Contractor shall contact
the Town when all items on the punch list have been addressed.  The Town
will then re-inspect the above items.  After the re-inspection the Town will
either re-issue a punch list or deem that all of the above items have been
satisfactorily completed.

5. The Developer shall submit a maintenance bond to the Town after the
project, or current phase of the project has been fully accepted by the Town.
The amount of the bond shall be 10% of the costs for the materials and
installation of the top coat of asphalt.  The Developer 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 Town. 

26. TERMINATION OF MAINTENANCE PERIOD(S)

a. It shall be the Developer’s responsibility to notify the Town prior to the termination
date of any one (1) year maintenance period.  No maintenance bond shall be
terminated without written approval from the Town.

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

c. No maintenance bond submitted as a condition of final completion shall be released
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by the Town until all public right-of-way and open space, which shall be maintained
by the Town, within the area being bonded, has been officially deeded to the Town.
The Developer shall submit a legal description and drawing of such areas to the
Town for review by the Engineer.  When the documents have been approved, the
Town shall submit them to the Town Solicitor for review and preparation of the deed.
The Town may release the bond when the deed has been recorded, provided that the
condition of the facilities being guaranteed by the bond are accepted by the Town.

27. 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.

28. 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
Town is required prior to performing work outside of these limits.

29. 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.

b. The Contractor may request to work on a Sunday or legal holiday.  If so,  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.  The Town shall decide upon the urgency of the work and shall render a
decision.

30. GUARANTEE

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:

a. Against all faulty materials and against all imperfect, careless, and unskilled
workmanship. 
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b. 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.

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

d. 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.

e. No use acceptance by the Owner of the work or any part thereof, nor any 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.

f. A maintenance bond shall be required by the Town.  See subsection 30, Partial and
Final Completion.

31. SHOP DRAWINGS

a. The Contractor shall furnish shop drawings for any fabricated construction materials
required for the work, unless otherwise directed by the Engineer.  Six (6) copies of
each shop drawing shall be submitted for the 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.

32. 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.  Three copies shall
be submitted for approval. 
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33. ISSUANCE OF BUILDING PERMIT(S)

The Kent County Division of Code Enforcement is responsible for the issuance of all
building permits and the inspection of all buildings constructed within the Town.

34. ISSUANCE OF CERTIFICATE(S) OF OCCUPANCY

The Kent County Division of Code Enforcement is responsible for the issuance of all
Certificates of Occupancy (COs).  However, the Town of Felton requires that a Town
inspector provide an inspection and grant approval prior to any Kent County CO inspection.
Town approval is verified by the presence of a Town site/lot inspection sticker present in the
electric panel box.  The Town must be notified 72 hours in advance to schedule an
inspection.  No such inspection shall be performed until the project, or the current project
phase, has received acceptance of partial completion from the Town.  The Town will inspect
general site/lot grading, water meter pits, sidewalk and curbing, and base paving asphalt. 
Specific inspection item details and fee information may be obtained by contacting Town
Hall (302) 284-9365.

35. PAYMENT FOR RESIDENT PROJECT REPRESENTATIVE (RPR)

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

36. 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 Town or utility company specifications.  The Owner shall
be notified of any damage to any utilities.

37. 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.
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38. 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 set of record drawings.  The record drawings must also be submitted as an
electronic file.  The electronic file shall be in AutoCAD format and the data shall be on the
Delaware State Plane Coordinate System.  The drawings shall include the following:

a. The as-built right-of-way, street, curb and sidewalk alignment.
b. All lot lines and easements.
c. The as-built water main alignment including valves, hydrants, bends, blow offs, and

meter pit locations.
d. The as-built sewer main alignment including manholes, cleanouts, pump stations, and

blow off locations.
e. A revised set of sewer profiles which indicate the as-built inverts (in and out) and the

rim elevation of each manhole, with the design elevations remaining--but struck with
a line.

f. As-built elevations of stormwater ponds and swales, including structures and
structure inverts.  This information will not be accepted unless verification of Kent
Conservation District approval is provided.

g. As-built locations of all catch basins and storm sewer manholes, including rim and
invert elevations.

h. A north arrow, a benchmark, and the horizontal and vertical datum.
i. The drawings shall be signed and sealed by a professional engineer or surveyor

registered in the State of Delaware.

The AutoCAD file shall include all of the information required above on a plan view of the
site and shall include the as-built contours of the swales, ponds, and streets, in one (1) foot
intervals.  If street alignment and elevation were not changed from the design, the design
street contours may be provided.

The record drawings shall be reviewed by the Town 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
as required 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.

l.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.

I. 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
joints.

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
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doing will be paid by 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 prior to final acceptance.

G. 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.

H. 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. 

I. 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.

J. 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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C. 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.

D. 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.

B. 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.

C. 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.

D. 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.
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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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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 connection
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 ANSI/AWWA
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 ANSI/AWWA 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 ANSI/AWWA 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
ANSI/AWWA 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 ANSI/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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D. 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.

E. 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.

F. Bowed sections of pipe will not be acceptable and will not be allowed to be installed
on any 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.

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 the PE main.  Flange shall be drilled to standard 125 pound tenslate.

C. Terminal end of PE 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.

I. 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.  All joints 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.

2.07 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 American Flow Control 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.  A #8 valve box base shall be used with 10-inch valves.  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. 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.

B. 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 Flow Control B-62-B, or equal. They shall meet requirements of AWWA
Standard C-502.

C. A sworn 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.

D. All hydrants to be furnished with non-kinking chains on the 2 1/2- inch nozzles.

E. Hydrants shall open by turning the operating nut counter-clockwise.

F. Fire hydrants to receive one (1) coat of primer and two (2) coats of red 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 Town of Felton.

G. 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.



TOWN OF FELTON SITE CONSTRUCTION STANDARDS AND SPECIFICATIONS

DATE: Approved January 8, 2007 WATER MAINS AND APPURTENANCES

REVISION: SECTION 2 PAGE : 2-6

D. Excavation and backfill for water mains and appurtenances shall be per Section 1 of
these specifications.

E. PVC pipe shall be beveled before making pipe joint. 

F. 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.

G. Pipeline detectable tape and a tracer wire 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.  Tracer wire shall be a minimum of 12 gauge, blue coated,
solid copper wire and shall be installed along the top of the pipe.  The wire shall be
taped to the pipe in at least two locations per pipe length, prior to backfill, wire
splices shall be made with wire nuts suitable for direct bury.  Wire shall extend up
into all valve boxes to provide connection to detection equipment.

H. 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.

B. 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.

C. 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.
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2.12 DISINFECTION OF WATER MAINS

A. Upon completion of water main construction, disinfect main and appurtenances.
Disinfection shall be done in accordance with ANSI/AWWA 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 section 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. If less than 5 p.p.m. residual chlorine is indicated, the system shall be drained and the
disinfection treatment repeated.

I. 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
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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
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) Test Pressure shall:
a. Be of at least two hour duration.
b. Not vary by more than ± five psi.

 2) 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.

3) 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.

4) 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
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replaced with same material and the test shall be repeated until it is
satisfactory to the Owner.

C. Leakage Test

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

1) 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.

2) 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
L =   __________________________________

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
in inches; 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). 

3) 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 I

Allowable Leakage per 1000 feet of Pipeline* - gph

 Avg. Test
Pressure psi 

  

Nominal Pipe Diameter - Inch

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

1) 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, for all new
residential or commercial developments currently not served by the Town of
Felton.  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 Town
of Felton.  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 be purchased from the
Town.  The Contractor shall contact the Town regarding the ordering of
meter setters at least 30 days in advance and shall provide the Town with
payment in full, prior to placement of the order.  All meters regardless of size
shall have radio read capability.
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2) 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.

3) 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) 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.

2) 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.

3) Corporation stops shall be one (l)-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.

4) 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.

5) Curb stops shall be one (1) inch, Mueller Model H-15209.  Install stainless
steel liners at connection to service lines.  Liners shall be Mueller part no.
504385.  Curb boxes shall be Tyler 92D.  Curb boxes shall be installed as
close to the center of the property line as possible, three (3) to four (4) feet
from the front property line, inside the right-of-way.  In the case of wedge
shaped lots which may result in the curb box being in the driveway, the curb
box shall be located four (4) feet from the outside of the proposed driveway.

6) Meter pits shall be installed on the front property line, in line with the curb
stop.  A minimum separation distance of ten (10) feet shall be maintained
between meter pits and sewer cleanouts, and water service lines and sewer
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laterals.

C. COMMERCIAL SERVICE

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

2) 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.

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

4) Install Mueller model H-15209, two (2) inch curb stops and a Tyler 92D curb
box.  Curb box shall be located as directed by the Town.  

5) Meter setter shall be purchased from the Town and shall have radio read
capability.  Meter pits shall be located as directed by the Town.

D. GANG METER PITS (Up to Four (4) Meters)

1) All service lines connecting gang meter pits to water mains shall be 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 (l)-inch diameter.

2) 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 shall be installed in a sleeved opening through the pit wall.

3) 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. 

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

5) Install Mueller model H-15209, two (2) inch curb stop and a Tyler 92D curb
box.  Curb box shall be located as directed by the Town.

6) The setting shall be as detailed on the plans. For each meter in the pit use
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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.I.P. x 1" P/J
C.T.S., Ford C-84-34.

7) Cover shall be Ford MC-36 with twenty (20)-inch lid and thirty-six (36) inch
inside diameter.  Twenty (20) inch lids shall be high density polyethylene as
manufactured by DFW Plastics, Inc., P.O. Box 648, Bedford, TX 76095,
(817) 439-3600.  Lids shall be pre-drilled to accept radio read attachments
(maximum of four).  Coordinate meter purchase through the Town.

E. LAYING SERVICE PIPE AND APPURTENANCES

1) 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.

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

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

4) 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. 

5) 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/or the DOT for approval prior to
use.

6) 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. 

7) Requirements for sterilization and pressure testing of service connections
shall be the same as specified for mains in this specification.  

8) The Contractor is responsible for locating existing services, cutting and
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reconnection 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
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3.01 GENERAL

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

B. 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. 

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

3.02 DRY HYDRANTS

A. All stormwater ponds which are designed to have a permanent pool shall be equipped
with a dry hydrant.

B. Pipe for dry hydrants shall be schedule 40 PVC with joints glued as per
manufacturers recommendations.  Pipe shall be installed so that it is sloped to drain
toward the suction end.  The minimum cover over horizontal pipe not submerged in
water shall be three (3) feet.

C. The maximum distance between the steamer hose connection and the water surface
elevation shall be ten (10) feet.

D. The suction end of pipe shall be installed horizontally in the pond and shall be
equipped with a PVC, or metal corrosion resistant strainer with holes along top half.
The bottom edge of the strainer shall be a minimum of one (1) foot off the bottom of
the pond.  The depth of water above the bottom of the strainer shall be a minimum
of two (2) feet.  The strainer shall be three (3) to four (4) feet long and shall be a
minimum of two (2) feet from the side slope of the pond.  The strainer shall be
rigidly supported by corrosion resistant pipe and clamps.  The pipe(s) support shall
be securely embedded in the bottom of the pond.

E. The steamer hose connection shall be equipped with National Standard Threads and
the fitting shall be manufactured from corrosion resistant metal.  The height of the
connection shall be approximately 24 inches.   All above ground portions of PVC
pipe shall be painted red.

F. The steamer hose connection shall be located eight (8) to ten (10) feet from the back
of curb.  A sign indicating that the connection is for Fire Department use only shall
be installed within four (4) feet of the connection.
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3.03 REINFORCED CONCRETE PIPE

A. 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.

B. 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. 

C. 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. 

D. All pipe joints shall be water tight.

3.04 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.

3.05 PIPE AND FITTINGS

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

B. 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.

C. 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
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leave a smooth end, perpendicular to the axis of the pipe.

D. 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.

E. 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. 

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

G. 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.

H. Manholes shall be installed as pipe laying progresses.

3.06 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 Town of
Felton manhole details.

B. 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.

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

D. 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
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mortared.

E. 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.

F. 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.

G. 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.

3.07 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.

3.08 BRICK AND MORTAR FOR INLET FLOW CHANNELS

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

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

3.09 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.
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B. 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.  

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

D. 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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4.01 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.

4.02 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.

4.03 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.
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4.04 NEW AND/OR RE-CONSTRUCTION OF PRIVATE DRIVEWAYS

Saw cut existing driveways if sections are acceptable for reuse.  Prior to installation or
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

1) 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.

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

3) New installation or 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

1) Bituminous driveways and parking areas being newly installed or having
been disturbed through the Contractor's construction operations shall be
installed or restored with 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.

2) 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".

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

A. Concrete sidewalks shall be installed or replaced as required, or as directed, in
accordance with 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 defined in 4.03.

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 four (4) feet. 

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

END OF SECTION
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5.01 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. 

I. 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.
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M. Pavement adjacent to all trenches shall be cut back by one (1) foot on each side.

N. Skewed patches will not be permitted.  All patches shall be boxed square.

O. 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.

P. 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.

Q. 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.

5.02 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.

B. The Contractor shall be responsible for any injury or damage that may result from
lack of maintenance of any refilled excavation at any time.

5.03 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. 

Materials and methods of construction shall meet the provisions of Section 302 of the
referenced DelDOT specifications.
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B. 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.

5.04 BITUMINOUS SURFACE TREATMENT 

A. Bituminous surface treatment shall consist of a number of courses of bituminous
material and aggregate as shown on the drawings.

B. Materials and methods of construction shall meet the provisions of Section 404 of the
referenced DelDOT specifications.

5.05 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.

5.06 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.

5.07 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.
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When topsoiling, all materials and methods of construction shall meet the provisions
of Sections 732 and 733 of the referenced DelDOT specifications.

B. 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.

C. 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.

D. 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.

E. 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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6.01 SOILS INVESTIGATION

A. The Developer shall employ the services of a Geotechnical Engineering firm to
perform a subsurface investigation for the purpose of obtaining information needed
to design the proper pavement section. 

B. The Geotechnical Engineering firm used, must have on staff, an engineer registered
in the State of Delaware who is qualified and experienced in the field of Geotechnical
Engineering and who is actually engaged in the practice of soils mechanics and
foundation engineering.

C. Borings shall be made for all proposed streets within the project area.  The following
guidelines and methods will be followed when performing the field work:

1) Borings shall be accomplished by using hollow stem augers and/or other
equipment necessary to obtain soil samples of each stratum encountered.

2) Boring locations shall be placed along the centerline of the street no more
than 300 feet apart, with a minimum of two (2) borings per street.

3) Borings shall be performed to a depth of three (3) feet below the subgrade of
the proposed pavement system.

4) Soil shall be sampled by stratum. At each soil composition change, a sample,
sufficient in size to perform the required laboratory testing, shall be obtained.

5) When water is encountered, borings should be left open until water level
stabilizes, and then depth to water should be recorded.

6) A log of each boring should be performed by the geotechnical field
personnel.  The following information should be recorded on the boring log:

a. Name of street 
b. Location of boring -  Station and offset
c. Surface elevation
d. Date boring was performed 
e. Depth, vertical arrangement, and thickness of each stratum
f. Sample number
g. Visual soil classification of each stratum 
h. Depth to water (if encountered) 
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D. The following laboratory tests shall be performed on the material sampled from each
stratum encountered in the individual borings:

1) Practice for dry preparation of soil samples for particle size analysis and
determination of soil constants (ASTM Designation D421).

2) Method of particle-size analysis of soils (ASTM Designation D422).

3) Amount of material in soils finer than the number 200 sieve (ASTM
Designation D1140).

4) Method for laboratory determination of water content of soils (ASTM
Designation D2216).

5) Classification of soils for engineering purposes (ASTM Designation D2487).

6) Test method for liquid limit, plastic limit and plasticity index of soils (ASTM
Designation D4318). 

E. Methods which deviate from any of the above procedures must be submitted to the
Town of Felton for approval.

F. Results of the soil investigation submitted to the Town of Felton should contain the
following information:

1) A plan view of the proposed streets showing boring locations. 

2) Logs containing the required data for all borings made. 

3) Tests results of all laboratory tests performed.

4) A profile view of each street with borings plotted to scale showing the ASTM
classification of soils encountered.

G. The Town of Felton reserves the right to check soil survey borings and inspect testing
laboratories as part of their review of the investigation work.

6.02 SUBDIVISION PAVEMENT DESIGN

A. Subdivision streets shall be designed based on the following standards and practices.

B. The applicable details show typical sections for residential streets, based on the
following definitions:
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1) Minor Street  -  A street which will serve less than 50 dwelling units.

2) Minor Collector Street  - A street serving between 50 and 300 dwelling units.

3) Major Collector Street - A street serving over 300 dwelling units.

C. Right-of-way widths shall be as per current DelDOT standards.  Paving and overall
street widths are defined in details D6-1, and D6-2.

D. The design of pavement sections for subdivision streets shall be based on the
anticipated number of units utilizing the streets, and the utilization of streets by
construction traffic.  If the soil boring data indicates that a very poor subsurface
condition exists, the Engineer may specify additional requirements. 

E. The required structural numbers are shown in the attached tabulations.

F. The minimum depth of compacted graded aggregate shall be eight (8) inches.

G. 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 Town.  See
Section GC, (24).

H. 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.

I. The total minimum required structural number based on the number of units using
the street are as follows: 

          REQUIRED STRUCTURAL NUMBER (SN)

No. of Units SN

1 - 50 2.70

51 - 100 2.90

101 - 200 3.30
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201 - 300 3.70

Over 300 4.10

See most recent DelDOT  Rules and  Regulations  for  Subdivision Streets for
specific material thicknesses.

J. 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
Development Area

Increase in Structural Number

1 - 100 0.48

100 - 300 0.80

K. Following is the list of structural numbers used to obtain a pavement section
thickness which will meet or exceed the minimum required structural number shown
above: 

Use Material Structural Number
for Inch Thickness

Surface Course Type C Hot-Mix 0.40

Base Course Type A Hot-Mix
Type B Hot-Mix
Bituminous Concrete (Deep Lift)

0.35
0.40
0.32

Sub-base Course Select Borrow
Quarry Waste
Crusher Run
Pre-Mixed (CR-1)
Soil Cement (6% Cement ± 1%)

0.08
0.11
0.14
0.20
0.20

END OF SECTION
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